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SPECIAL PROVISIONS 

1. Administrative. 

 General. 

Perform the work under this construction contract for City of Madison East-West Bus Rapid Transit (BRT), 
in Dane County, Wisconsin as the plans show and execute the work as specified in the State of Wisconsin, 
Department of Transportation, Standard Specifications for Highway and Structure Construction, 2022 
Edition (standard specifications/standard spec), as published by WisDOT, the Construction and Materials 
Manual (CMM), as published by WisDOT, the City of Madison Standard Specifications for Public Works 
Construction 2022 Edition, as published by the City of Madison and these special provisions.  

 Scope of Work – Contract A. 

The work under Contract A shall include, but is not limited to, construction of Bus Rapid Transit (BRT) 
platforms, canopies and amenities including at the Western Terminal Park and Ride, electrical vehicle 
charging equipment and installation, buildings (restroom facilities and electrical facilities), concrete 
pavement, HMA pavement, pavement resurfacing, curb and gutter, sidewalk, curb ramps, retaining walls, 
grading, landscaping, storm sewer, sanitary sewer, water, fiber optic, electric, lighting, traffic signals, 
conduit, concrete bases, pavement marking, signs and sign structures and all incidental items necessary 
to complete the work as shown on the plans and included in the proposal and contract.  

104-005 (20090901) 

 Scope of Work – Contract B. 

The work under Contract B shall include, but is not limited to, construction of Bus Rapid Transit (BRT) 
auxiliary platforms, canopies and amenities the Western Terminal Park and Ride, concrete pavement, HMA 
pavement, pavement resurfacing, curb and gutter, sidewalk, curb ramps, retaining walls, grading, 
landscaping, storm sewer, bioretention pond, sanitary sewer, water, fiber optic, electric, lighting, traffic 
signals, conduit, concrete bases, pavement marking, signs and sign structures and all incidental items 
necessary to complete the work as shown on the plans and included in the proposal and contract.  

104-005 (20090901) 

Contract B shall include the work as shown in the plans at the following locations: 

• Western Terminal removals and infrastructure north and west of the transit area as shown in the 
plans 

• Sheboygan Avenue and Whitney Way 

• Campus Drive both eastbound and westbound roadway and related work  

• Randall Street eastbound 

• Capitol Square auxiliary stations 

• Mendota  Street Bus/Bike Connector 

• Hanson Road Sidewalk Area 

 Notice to Contractor – City of Madison Metro Transit. 

The City of Madison Metro Transit operates multiple bus routes within and directly adjacent to the 
construction limits. Coordinate with the Metro Transit to discuss the project schedule of operations including 
vehicular and pedestrian access during construction operations. 

When construction operations at a specific site require the removal of an existing bus stop sign and/or 
shelter, Metro Transit will remove any existing Metro-owned bus stop sign and/or shelter before work 
begins. For bus stop signs, notify Metro Transit at least five (5) business days prior to removal. For bus 
stop shelters, notify Metro Transit at least ten (10) business days prior to removal. Upon completion of 
construction at a specific site, Metro Transit will re-install or replace bus stop signs and/or shelters as 
needed. 

Metro Transit contacts: 

Graham Carey 
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BRT Program Manager 
415-937-3192 
GCarey@cityofmadison.com 

 Notice to Contractor – Construction Management team. 

The Construction Management team is representing Metro Transit during the construction process. The 
construction management team will be on-site during construction activities and will serve as the contact 
for any general needs.  

Construction Management team contact: 

Name 
Title 
Address 
Phone 
Email 

 Notice to Contractor – City of Madison. 

The City of Madison has been given to understand that the following work will be undertaken by others in 
approximately the same time frame and the same area as the proposed project. It shall be the Contractor’s 
responsibility to verify this information and any subsequent changes in the scheduling of the work by others 
and to make corrections in his/her construction timetable as required. 

City of Madison Department of Transportation contacts: 

Mike Cechvala 
Deputy Project Manager 
MCechvala@cityofmadison.com 
 
 
Jim Wolfe 
Engineering 
608-266-4099 
JWolfe@cityofmadison.com 

Concurrent projects: 

East-West Bus Rapid Transit – Station Construction 
East-West Bus Rapid Transit – Non-Station Construction 
East-West Bus Rapid Transit – Mineral Point Road Widened Sidewalk (This work will include the widened 
sidewalk on the north side of Mineral Point Road and associated curb ramps on the south side of Mineral 
Point Road. Construction will occur from November 21, 2023 through May 31, 2024 adjacent to Contract 
A.)  
Metro Transit Hanson Road Satellite Bus Facility Remodel 
Madison Metro Route Redesign 
Hill Farms Redevelopment 
City of Madison – Blair Street South Construction 
University Avenue Reconstruction (Shorewood Blvd. to University Bay) 
East Washington Avenue (WisDOT concrete pavement replacement project) 
East Washington Avenue (City of Madison asphalt pavement resurfacing) 
Sheboygan Avenue & Segoe Road (Utilities with Resurfacing) 
East Side Bike Improvements (East Washington Avenue near the Yahara River) 

 Best Value Contracting. 

This Contract shall be considered a Best Value Contract if the Contractor’s bid is equal to or greater than 
$X for a single trade contract; or equal to or greater than $X for a multi-trade contract pursuant to MGO 
33.07(7). 

 Federal Prevailing Wage. 

The City of Madison will be utilizing Federal Funds for this project and payment of prevailing wages is 
required. The wages and benefits paid on the contract shall not be less than those specified in the Prevailing 
Wage Determination included with these contract documents for the following types of work: 
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 Building and Heavy Construction 

 Sewer, Water, and Tunnel Construction 

 Local Street and Miscellaneous Paving Operations 

 Residential and Agricultural Construction 

 

See the attached Additional Federal Requirements Attachment and Federal Wage Decision. Note that the 
Wage Decision is subject to change and does not lock in until the bid’s due date. 

 Permits and Licensing. 

Add the following to standard spec 107.3(1): 

The City of Madison has obtained a City of Madison Erosion Control Permit and has submitted a DNR 
WRAPP Water Resources Application for Project Permit (formerly known as Notice of Intent (NOI)) to obtain 
coverage under a Construction Site General Permit. 

The Contractor shall meet the conditions of the permit by properly installing and maintaining the erosion 
control measures shown on the plans, specified in the Special Provisions, or as directed by the Construction 
Engineer or his designee. This work will be paid for under the appropriate contract bid items or, if 
appropriate items are not included in the contract, shall be paid for as Extra Work. A copy of the permit is 
available at the City of Madison, Engineering Division office. 

This permit covers trench dewatering to a maximum of 70 gallons/minute from the project, provided 
appropriate control measures are in place. The City’s obtaining this permit is not intended to be exhaustive 
of all permits that may be required to be obtained by the Contractor for construction of this project. It shall 
be the responsibility of the Contractor to identify and obtain any other permits needed for construction. 

Construction Management team to provide feedback on additional permits and whether or not they will 
pursue prior to construction or if contractor needs to apply. 

2. Prosecution and Progress. 

 Prosecution and Progress. 

Begin work within ten calendar days after Metro Transit issues a written notice to proceed. 

Provide the start date to the construction management team in writing within a month after executing the 
contract but at least 14 calendar days before the Preconstruction Meeting. Upon approval, Metro Transit 
will issue the notice to proceed within ten calendar days before the approved start date. 

To revise the start date, submit a written request to the construction management team at least two weeks 
before the intended start date. Metro Transit will approve or deny that request based on the conditions cited 
in the request and its effect on City of Madison’s scheduled resources. 

The contract time for completion is based on an expedited work schedule and may require extraordinary 
forces and equipment. The proposed schedule of operations indicates that a large force and adequate 
equipment will be needed to assure that the work will be completed within the established contract time. 
The contractor shall provide a monthly P6 cost-loaded schedule to the Construction Management team for 
incorporation into the Project master schedule. 

Take care to protect all building faces and adjacent privately-owned structures from damage, dirt, 
undermining, and wet concrete. Put a plywood, sheeting, or other approved shield up against the building 
to protect it with approval by building owner. Excavate, bore, and drill adjacent to privately owned structures 
with caution to ensure undermining does not occur. The costs for this work are incidental to the contract. 
Return any privately-owned structures and building faces to its original condition if any damage/undermining 
occurs, or any dirt or concrete is adhered to the structure face. 

City of Madison will not grant time extensions to the interim or completion dates for the following:  

Severe weather as specified in standard spec 108.10.2.2.  
Labor disputes that are not industry wide.  
Delays in material deliveries. 
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Contractor shall not begin construction at a platform unless the construction of the platform and associated 
roadway pavement can be completed within 75 working days. All contract work that is required to be 
performed within the footprint of a closed traffic lane or directly adjacent to it must be completed within the 
75-day requirement. Ensure that all contract work is completed that is a potential cause for safety concerns 
as well as has the potential to disrupt the existing traffic flow is completed within the required 75-day 
requirement or as the Engineer directs. This exemption does not relieve the contractor of performing the 
required contract work in timely fashion. 

Short term lane closures can be approved for shelter, electrical, and finishing on the platforms after the 75-
day period. 

“Construction/Staging Information/Specifics/Requirements” 

 

Pavement Markings, Permanent Signing, and Incidentals 

Perform all work to place final pavement markings, permanent signing and incidentals.   

Provide construction support for the 60-day construction testing phase, including providing modifications to 
previously constructed activities. This work is incidental to the contract if modifications required are due to 
contractor or manufacturer deviances from the provided plans and specifications. Additional work identified 
from operational testing outside of construction work outlined within the plans and specifications, and not 
due to errors in construction, will be paid for accordingly. Payment shall be agreed upon by the contractor 
and Metro Transit prior to beginning any out of scope work.      

Liquidated Damages – Contract A 

Complete all work as specified prior to Wednesday, July 31st, 2024. 

If the contractor fails to complete the work prior to 11:59 PM, July 31st, 2024, the City of Madison will assess 
the contractor $4,350 in liquidated damages. If the work remains incomplete at 12:01 AM August 1st, 2024, 
the City of Madison will assess the contractor $4,350 in liquidated damages for each day that Article 2a 
requirements are not met after 12:01 AM August 1st, 2024. Additional interim liquidated damages will be 
assessed under administrative item Failing to Open Road to Traffic.  

If contract time expires prior to completion of all work specified in the contract, additional liquidated 
damages will be affixed according to standard spec 108.11. 

Liquidated Damages – Contract B 

Complete all work as specified prior to Wednesday, July 31st, 2024. 

If the contractor fails to complete the work prior to 11:59 PM, July 31st, 2024, the City of Madison will assess 
the contractor $4,350 in liquidated damages. If the work remains incomplete at 12:01 AM August 1st, 2024, 
the City of Madison will assess the contractor $4,350 in liquidated damages for each day that Article 2a 
requirements are not met after 12:01 AM August 1st, 2024. Additional interim liquidated damages will be 
assessed under administrative item Failing to Open Road to Traffic.  

If contract time expires prior to completion of all work specified in the contract, additional liquidated 
damages will be affixed according to standard spec 108.11. 

Erosion Control Implementation and Enforcement 

Submit a schedule and description of Clearing operations with the Erosion Control Implementation Plan 
(ECIP) 14 days prior to any Clearing operations. The construction management team will determine, based 
on schedule and scope of work, what additional erosion control measures shall be implemented prior to the 
start of Clearing operations, and list those additional measures in the ECIP. 

Timely action regarding the maintenance of erosion control practices is critical to compliance with the City 
of Madison’s land disturbance permits as issued by both the WDNR and the City of Madison. To allow the 
City to be assured of compliance with these permits, and federal, state and local laws, the Contractor shall 
be required to proceed in the following manner with regard to the maintenance of these practices. 

In the event an erosion control practice is determined by the Engineer or their designee to require 
maintenance, or if the terms of the erosion control permit are not being met, the Engineer shall order the 
Contractor, in writing, to maintain the erosion control practice/device or comply with the terms of the permit. 
The contractor shall have forty-eight (48) hours to complete that work and provide documentation that it 
has been completed to the Engineer. 



 

City Project No. 12777 11 of 73 

Failure to complete the work within the forty-eight (48) hours shall result in any or all of the following actions 
by the Engineer: 

1) The Contractor shall be charged one (1) day of liquidated damages for failure to complete the work 
during the ordered timeframe and an additional day of liquidated damages for each twenty-four (24) 
hour period that passes after the initial forty-eight (48) hours during which time the ordered work is 
not completed. 

2) At the Engineer’s discretion, the work ordered may be completed by City Forces. In this case, the 
Contractor shall be charged the liquidated damages as described in 1 above and shall be charged 
the full cost of City Forces responding to complete the ordered work.   

3) At the Engineer’s discretion, work on the project as a whole may be suspended until such time as 
the Contractor completes the originally ordered work.  In this case, the Contractor shall still be 
charged liquidated damages as described in 1 above. Additionally, days of work will continue to be 
charged during the suspension of work.  If this results in the Contractor failing to complete the 
project within the allotted contract time then additional liquidated damages shall be charged. 

Environmental Protection 

If construction activities beyond what was originally specified are required to complete the work, approval 
from the engineer, following coordination with the WisDOT Regional Environmental Coordinator, is required 
prior to initiating activities. 

Northern Long-eared Bat (Myotis septentrionalis) 

The Northern Long-Eared Bat (Myotis septentrionalis) is a federally-listed threatened species. The Northern 
Long-Eared Bat hibernates in caves and mines, swarming through surrounding wooded areas in autumn. 
The Northern Long-Eared Bat forages in upland forests during the spring and summer seasons. Project 
staff consulted with the to determine if the project would be near documented maternity roost trees and/or 
hibernacula. The DNR determined that the project would be more than 150 feet from a known maternity 
roost tree and more than one-quarter mile from known hibernacula.  

The project was reviewed through the Federal Highway Administration (FHWA), Federal Railway 
Administration (FRA), and Federal Transit Administration (FTA) Programmatic Biological Opinion (PBO) for 
Transportation Projects within the range of the Northern Long-Eared Bat (revised February 5, 2018) to 
satisfy the requirements under Section 7(a)(2) of the Endangered Species Act of 1973 (ESA).  The results 
of the review determined that the project may affect, is likely to adversely affect the Northern Long-Eared 
Bat (dated May 24, 2021). Therefore, consultation with USFWS was required. The USFWS Green Bay 
Field Office reviewed the effects of the project and determined that the project is consistent with the 
conservation measures and scope of the PBO and is not likely to jeopardize the continued existence of the 
Northern Long-Eared Bat. 

If additional trees need to be removed, no Clearing shall occur without prior approval from the construction 
management team.  

The following measures are to be implemented to minimize potential impacts to federally-listed threatened 
and endangered species and Wisconsin State Special Concern species: 

• New or replacement permanent lighting will use downward-facing, full cut-off lens lights (with same 
intensity or less for replacement lighting); or for those transportation agencies using the BUG 
system developed by the Illuminating Engineering Society, be as close to 0 for all three ratings with 
a priority of “uplight” or 0 and “backlight” as low as practicable.  

• Tree removal will be limited to that specified in project plans and ensure that contractors understand 
clearing limits and how they are marked in the field. 

• The contractor shall not perform tree cutting activities during June 1st to August 15th of the calendar 
year. 

• Ensure all operators, employees, and contractors working in areas of known or presumed bat 
habitat are aware of all environmental commitments, including all applicable avoidance and 
minimization measures (AMMs). 

Rusty Patch Bumble Bee (Bombus affinis) 

The Rusty Patched Bumble Bee (Bombus affinis) is a federally-listed endangered species and a Wisconsin 
State Special Concern species. Suitable habitat for the rusty patched bumble bee consists of prairies, 
woodlands, marshes/wetlands, agricultural landscapes, and residential parks and gardens. Overwintering 
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habitat includes non-compacted and often sandy soils or woodlands. The proposed park-and-ride site near 
the intersection of Mineral Point Road and Junction Road may contain suitable habitat for the rusty patched 
bumble bee. The DNR determined that the project may have an impact on the Rusty Patched Bumble Bee 
and that the impact is likely to be adverse. 

The following measures would be implemented to minimize potential impacts to federally-listed threatened 
and endangered species and Wisconsin State Special Concern species: 

• Implement BMPs, especially those that serve to minimize the spread of invasive species and to 
avoid or minimize soil compaction.  

• Avoid or minimize soil disturbance and heavy equipment operation during overwintering October 
15th to March 15th. 

• Avoid or minimize forest management that may destroy spring blooming flowers during their bloom 
periods. 

Yellow Bumble Bee (Bombus fervidus) 

The Yellow Bumble Bee (Bombus fervidus) is a Wisconsin State Special Concern species. The yellow 
bumble bee inhabits grassy, open areas including forest clearings, garden parks and along roadsides. The 
proposed park-and-ride site may contain suitable habitat for the Yellow Bumble Bee. The DNR determined 
that the project may have an impact on the Yellow Bumble Bee; these impacts are not expected to be 
adverse. 

Lake Sturgeon (Acipenser fulvecens) 

Lake Sturgeon (Acipenser fulvescens) is a Wisconsin State Special Concern species. Lake Sturgeon is 
found in large rivers and lakes, along with shoal waters of the Great Lakes. The DNR determined that land 
disturbance activities during Project construction may have an impact on Lake Sturgeon; these impacts are 
not expected to be adverse. 

The following measures would be implemented to minimize potential impacts to federally-listed threatened 
and endangered species and Wisconsin State Special Concern species: 

• Implement erosion and runoff prevention measures if project activities would cause land 
disturbance near the Yahara River or Starkweather Creek. 

 

Material and Equipment Staging 

Submit a map that identifies all proposed material stockpile or equipment storage locations to the 
Construction management team 14 days before either preconstruction or proposed use, whichever comes 
first. Identify the specific purposes for the location. Obtain written permits from the property owner and 
submit an electronic copy to the construction management team before use. Do not stockpile or store 
materials or equipment on wetlands.  

Material and staging areas off the project limits shall be included in the ECIP for review. 

 Mobilization. 

Add the following to standard spec 619.1: 

Work under this contract will require multiple mobilizations for various aspects of the work to the complete 
the work per the traffic control specifications and to meet the erosion control and phasing requirements of 
the projects.  All mobilizations shall be considered incidental to this bid item. 

 Field Office, Type D. 

Revise the standard spec 642.2.1 (2): 

Equip these facilities with suitable artificial lighting and adequate heating and air conditioning equipment 
along with the necessary fuel to maintain a minimum temperature of 68 F during the hours occupied. 

Revise the standard spec 642.2.2.1 (4): 

Provide and maintain a Windows 10 compliant multi-function high-capacity device with copy, print, and 
scan capabilities that can accommodate both 8 1/2" x 11" and 11" x 17" paper. Replenish paper, toner 
cartridges, and other supplies before fully expended. Ensure that department staff can connect to the 
device either directly or through the field office wireless network. 
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Add the following to standard spec 642.2.2.4: 

Included with this item, the Contractor shall provide space to hold the weekly coordination meetings. It is 
expected that City staff, the Contractor, the private utilities and their contractor(s) as well as representatives 
from the businesses and other institutions will be in attendance of these meetings, so the space provided 
will need to be sufficient to accommodate several attendees.  This meeting space doesn’t necessarily need 
to be in the same location as the Field Office, but the same location requirements apply. 

Revise standard spec 642.3 (1) as follows: 

Locate Field Office at a portion of Brayton Parking Lot located at 1 South Butler Street as directed by the 
Construction Management team. Do not combine field offices and field laboratories, or combine them with, 
or attached them to, any buildings used by the contractor, unless the Construction Management team 
allows in writing. 

 Contractor Document Submittal. 

This special provision describes minimum requirements for submitting project documents to the 
Construction Management team. This special provision does not apply to shop drawing submittals. 

Provide one electronic copy of all documents requiring the Construction Management team review, 
acceptance, or approval. Attach a completed engineer-provided transmittal sheet to each email submittal. 
The Construction Management team will reject submittals with incomplete transmittal sheets and require 
resubmittal.  

The Construction Management team will return one reviewed, accepted, or approved original to the 
contractor. Additional return originals can be requested. Submit an additional original for each additional 
return original requested. 

Submit electronic copies in Portable Document Format (PDF) to the engineer-designated folder within the 
Construction Management team’s SharePoint site, and send alerts with a link to the document via email to 
(an) account(s) the engineer determines. If possible, translate original documents from their native format 
(e.g. Word, Excel, AutoCAD) using a Portable Document Format translation routine. Scan other documents 
to PDF format with a minimum resolution of 600 dpi. 

All costs for contractor document submittals are incidental to the contract. 

sef-105-010 (20150619) 

 City of Madison Parks Division Coordination. 

When construction activities at a specific site may impact City of Madison Parks, notify City of Madison 
parks at least fourteen (14) days prior to construction. 

City of Madison Parks Division contact: 

Name 
Title 
Address 
Phone 
Email 

 University of Wisconsin-Madison Coordination. 

Construction on or near University of Wisconsin-Madison campus shall be completed by the contractor 
between the Spring and Fall semesters. 

When construction activities at a specific site may impact University of Madison-Wisconsin, notify University 
of Madison-Wisconsin at least fourteen (14) days prior to construction. 

University of Madison-Wisconsin contact: 

Name 
Title 
Address 
Phone 
Email 
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 Madison Area Technical College Coordination. 

Construction on or near Madison Area Technical College campus shall be completed by the contractor 
between the Spring and Fall semesters. 

When construction activities at a specific site may impact Madison Area Technical College, notify Madison 
Area Technical College at least fourteen (14) days prior to construction. 

Madison Area Technical College contact: 

Name 
Title 
Address 
Phone 
Email 

 Madison Metropolitan School District (MMSD) Coordination. 

When construction activities at a specific site may impact Madison Metropolitan School District, notify 
MMSD at least fourteen (14) days prior to construction. 

Madison Metropolitan School District contact: 

Name 
Title 
Address 
Phone 
Email 

 Capitol Square Coordination. 

Construction on or near Capitol Square shall be completed by the contractor to minimize impacts to 
businesses and events.  

When construction activities at a specific site may impact the Capitol Square, notify (contact) at least 
fourteen (14) days prior to construction. 

Capitol Square contact: 

Name 
Title 
Address 
Phone 
Email 
 

3. Meetings. 

 Mandatory Pre-Bid Meeting. 

Add the following to standard spec 102.3.1: 

Prospective bidders are required to attend a mandatory virtual pre-bid meeting on (Date). Details and 
directions regarding an invitation for prequalified bidders will be forthcoming.  

No meeting minutes will be prepared. Issues discovered at the meeting will be handled by addendum. 

stp-102-010 (20150630) 

 Preconstruction Meeting. 

Before any work at the site is started, a meeting attended by City of Madison, Contractor, construction 
management team, appropriate utility companies, and others as appropriate will be held to establish 
understanding among the parties as to the work, schedule, handling of submittals, payment, and required 
records associated with this project. 

 Coordinate with Businesses and Residents. 

The contractor shall arrange and conduct a meetings with City officials, business owners, property owners, 
residents, Madison Central Business Improvement District (Contact Name, Phone Number, email), and the 
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Greater State Street Business Association, (Contact Name, Phone Number, email) to discuss the Project 
schedule of operations including vehicular and pedestrian access during construction operations, 
anticipated utility outages, and any other vital information as determined by the contractor and construction 
management team. Hold the first meeting at least one week prior to the start of work in 2023 and second 
meeting at least one week prior to the start of work in 2024. No further meetings will be required unless 
directed by the construction management team. The contractor shall arrange for a suitable location for 
meetings that provides reasonable accommodation for public involvement. City of Madison will prepare and 
coordinate publication of the meeting notices and mailings for meetings. The contractor shall schedule 
meetings with at least 2 weeks prior notice to the construction management team to allow for these 
notifications. 

stp-108-060 (20141107) 
 

At least 48-hours in advanced of disturbing areas the contractor shall coordinate with businesses and 
residents on items such as flowerpots and decorate landscaping items that are within the construction area.  
 
Contractor shall abide by section 107 of the WisDOT standard specifications regarding continuing property 
owner coordination required throughout the duration of the project.  

 Coordinate with Suppliers. 

The contractor shall coordinate with suppliers who will install items listed to be installed “by others.” This 
includes ticket vending machines, Real-time signs with ADA button and speakers, transit map sign, 
cameras and vehicle charger. Contact information will be provided by the construction management team 
upon request by the contractor when suppliers are identified for the “by others” items. 

4. Environmental. 

 Information to Bidders, WPDES General Construction Storm Water Discharge Permit. 

The City of Madison has obtained coverage through the Wisconsin Department of Natural Resources to 
discharge storm water associated with land disturbing construction activities of this contract under the 
Wisconsin Pollutant Discharge Elimination System General Construction Storm Water Discharge Permit 
(WPDES Permit No. WI-S066796-1). A certificate of permit coverage is available from the regional office. 
Contact the construction management team for contact information. Post the permit in a conspicuous place 
at the construction site. 

stp-107-056 (20180628) 

 Noxious Weeds. 

The contractor shall perform all work in accordance with Wisconsin Statute 66.0407 to minimize the spread 
of noxious weeds within project limits. 

 Hazardous Materials. 

Contractor shall not store construction materials and debris, including fuels, oil, and other liquid substances, 
in a manner that would allow them to enter a wetland, waterbody, or groundwater source as a result of 
spillage, natural runoff, or flooding. If a spill of any potential pollutant should occur, it is responsibility of the 
Contractor to remove such material, minimize any contamination resulting from the spill, and immediately 
notify the State Duty Officer. 

Information to be provided for final PS&E 

 Archaeological and Historical Findings. 

Contractor shall abide by WisDOT standard specification 107.25 regarding archaeological and historical 
findings. If at any point project activities should result in the inadvertent discovery of human remains or 
burials, all activities in the area of the discovery should be halted and the area of the discovery fenced and 
secured. The local Sherriff's Department and the Wisconsin Historical Society should be immediately 
notified in compliance with Wisconsin burial sites protection laws (Wisconsin State Statute 157.70 and 
Wisconsin Administrative Code HS 2). 
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 Noise Control. 

Construction noise levels are subject to local noise ordinances. Contractor shall prepare a detailed noise 
control plan under the supervision of a noise control engineer or acoustician. Key elements of a plan include:  

- Contractor’s specific equipment types 

- Schedule and methods of construction 

- Maximum noise limits for each piece of equipment with certification testing 

- Prohibitions on certain types of equipment and processes during the nighttime hours without 
variances 

- Identification of specific sensitive sites where near construction sites 

- Methods for projecting construction noise levels 

- Implementation of noise control measures where appropriate 

- Acoustic shielding requirements for jackhammers, chainsaws, and pavement breakers 

- Methods for responding to community complaints 

- Methods to limit vibrations in construction areas within 36 feet of a building 

- Construction activities shall comply with City noise ordinance for allowed hours between 7am-
7pm Monday through Saturday and 10am-7pm Sunday. 

 
Plan shall be submitted to the construction management team for approval prior to construction. The 
noise control plan is incidental to construction. 

5. Traffic Control. 

 Traffic. 

This work includes furnishing, constructing, assembling, hauling, erecting, re-erecting, maintaining, 
restoring, and removing non-permanent traffic signs, drums, barricades, and similar control devices, 
including arrow boards, for providing, placing, and maintaining work zone. Maintaining shall include 
replacing damaged or stolen traffic control devices. 

All signing and barricading shall conform to Part VI of the Federal Highway Administration’s latest “Manual 
on Uniform Traffic Control Devices” (MUTCD), the State of Wisconsin Standard Facilities Development 
Manual (including Chapter 16 – Standard Detail Drawings, Series 15 – R/W, Access Control and Traffic 
Control) and the City of Madison Standards for sidewalk and bikeway closures. 

The Contractor shall also submit an acceptable Traffic Control Plan, including all necessary phases, to 
(Contact Name, Phone Number, email), prior to the pre-construction meeting. The Traffic Control Plan shall 
address all requirements of this section of the Special Provisions. The successful bidder shall work with the 
City Traffic Engineering Division to develop an approved Traffic Control Plan.  The Contractor shall not start 
work on this project until the Traffic Engineering Division has approved a traffic control plan and traffic 
control devices have been installed, in accordance with the approved plan. Failure of the Contractor to 
obtain approval of a Traffic Control Plan, as specified above, may prevent the Contractor from starting work 
and shall be considered a delay of the project, caused by the Contractor.   

The contractor shall refer to Chapter 6 in the MUTCD to provide adequate signs and taper lengths. The 
contractor may use drums as a channelizing device to separate traffic from work zone. Type A warning 
lights shall be installed on all barricades used in the project per State of Wisconsin S.D.D. 15C2-4B. 
Contractor shall also place Type C warning lights on any barrels used to taper traffic or lane closures. 

The Contractor shall be responsible for installing and maintaining traffic control in accordance with the 
approved Traffic Control Plan and as directed by the City Traffic Engineer. The traffic control plan may need 
to be altered as conditions change in the field or as unexpected conditions occur.  This shall include 
relocating existing traffic control or providing additional traffic control.  The Contractor shall install and 
maintain any necessary modifications or additions to the traffic control, as directed by the City Traffic 
Engineer, at no cost to the City.  

Traffic Control Changes 
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Submit any traffic control change request to the construction management team at least 72 hours prior to 
an actual traffic control change. A request does not constitute approval. 

Local Street Work Restrictions 

Existing trees, street light poles, hydrants and other utility poles are to remain in place during construction 
unless otherwise noted in the plan. Conduct an on-site visit prior to bidding to determine any special 
measures required for proper clearance between the trees, hydrants and poles and the paving equipment. 

Maintenance of Access 

Contractor shall maintain or provide where necessary pedestrian access to adjacent properties, 
businesses, and bus stops. 

Pedestrian Movements 

The Contractor shall conduct operations in a manner that will cause the least interference to pedestrian 
movements adjacent to the work site and pedestrian access to buildings within the project limits.  

The Contractor shall always provide and maintain pedestrian walkways within the project limits that 
provide the following pedestrian movements:   

Pedestrian walkways shall be surfaced of existing concrete, asphalt, or temporary pavement and be 
maintained ADA accessible, and free from mud, sand, and construction debris. Sections of the walkways 
that are disturbed or removed during construction shall be repaired with temporary pavement or other 
Engineer approved material prior to reopening.  Walkway sections shall not be closed overnight.  Safety 
fencing or other Engineer approved method shall guide pedestrian walkways; traffic control barrels shall 
not be used for pedestrian corridors.   

Pedestrian walkways shall have a minimum clear width of 12-feet.  If two walkways are provided to serve 
a movement listed above, the minimum clear width shall be 8-feet.  

Adjacent Streets 

The Contractor shall always conduct his operations in a manner that will cause a minimum of 
inconvenience to the free flow of vehicle, bicycle, and pedestrian traffic on “insert street names”.  
Temporary lane closures and/or halting of traffic within open roadways for delivery of materials or 
equipment shall require flaggers. All traffic control items and flaggers for any temporary lane closure for 
delivery of materials shall be included in the bid item “Traffic Control”, under this contract.  

Roadway and sidewalk signing shall be in place as detailed on the plans and specials and in 
conformance with the Manual on Uniform Traffic Control Devices (MUTCD), latest edition.  Conflicting 
signs shall either be covered or removed by the contractor after coordination with the City of Madison 
Traffic Engineering Division as necessary to avoid confusion.  A two-week notice is required to (Contact 
Name, Phone Number, email) to cover or remove traffic signs.   

The Contractor shall use only City of Madison designated truck routes for material haul roads as detailed 
in Section 618 of the State of Wisconsin Standard Specifications. 

5-2 Coordination. 

The Contractor shall notify the Engineer and the following City of Madison, University of Wisconsin-
Madison, and Madison College departments forty-eight (48) hours in advance of any changes to traffic 
operations or closures of streets in the University of Wisconsin-Madison Campus and Madison College 
Campus areas.  Notifications must be given by 4:00 p.m. on Thursday for any such work to be done on 
the following Monday. 

 

 -City of Madison Police Department – (Contact Name, Phone Number, email) 

 -City of Madison Fire Department – (Contact Name, Phone Number, email) 

 -City of Madison Traffic Engineering – (Contact Name, Phone Number, email) 

-University of Wisconsin-Madison Transportation Services – (Contact Name, Phone Number, 
email) 

-Madison College Transportation Services – (Contact Name, Phone Number, email) 
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The contractor shall furnish portable changeable message signs at the plan locations 10 calendar days 
prior to closing University of Wisconsin-Madison Campus and Madison College Campus areas, notifying 
the traveling public of the closure.  The contractor shall request message approval from the Engineer.  A 
request does not constitute approval.   

5-3  Public Convenience and Safety. 

Revise standard spec 107.8(4) as follows: 

Notify the responsible fire and police department at least 48 hours before any road closures. 

Revise standard spec 107.8(6) as follows: 

Hours of operation shall be approved by City of Madison. 

5-4  Holiday and Other Work Restrictions. 

City of Madison events may increase both vehicular and pedestrian traffic to the project area. These 
events include, but are not limited to:  
 
March 
 
April 
 
May 
 
June 
 
July 
 
August 
 
September 
 
October 
 
Traffic control and work hours may need to be modified during this time. Contractor shall coordinate with 
the City for the nature of modification to the traffic control. 
 
One lane in each direction shall be always maintained unless otherwise shown on the plans. Some work 
on side street may require one direction of the traffic to be detoured. Such detours shall not be allowed for 
more than 7 days. All detours will need to be approved by the city.  
 
Refer to Section 2-1 Prosecution and Progress for additional work restrictions during construction 
operations. 

Failure to Open Road to Traffic. 

If the contractor fails to open the road to traffic as within Article 5-4 Traffic and Restrictions to Work, then 
City of Madison will assess the contractor $500 in interim liquidated damages. Interim liquidated damages 
will be assessed at $500 for each 15-minute increment that the work is not completed. The maximum interim 
liquidated damage will be assessed at $5000 per day. 

This work to maintain the traffic through work zone for the duration of construction shall be measured as 
each per bid contract. All work related to traffic control will be included in pay item Traffic Control. 

6. Utilities. 

This contract does not come under the provision of Administrative Rule Trans 220. 

stp-107-0066 (20080501) 

There are underground and overhead utility facilities located within the construction limits of the project. 
There are known utility adjustments required for the construction project as noted below. Coordinate 
construction activities with a call to Diggers Hotline or a direct call to the utilities that have facilities in the 
area. Use caution to ensure the integrity of underground facilities and maintain code clearance from 
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overhead facilities at all times. Adjustments in the location of certain described items may be necessary, as 
directed by the construction management team, when it becomes evident that a utility conflict could occur. 

Lumen – Communications 

Lumen has underground facilities within the project limits. They will adjust handholes and manholes during 
construction. Notify Lumen 14 days before adjustments will be required. 

Lumen field contact is Jason Busse, (262) 392-5200, Jason.busse@lumen.com. 

Madison Gas & Electric – Electricity 

MG&E-Electric has overhead and underground facilities within the project limits.  

They will relocate the utility pole at Mendota St connector, approximately Station 501+30’ME’, 25’ Lt. in 
conflict with the new roadway. 

They will relocate the wooden pole at East Washington Avenue, south of First St, at approximately Station 
287+95’WA’, 70’ Rt. in conflict with the new sidewalk ramp. 

This work will be completed prior to construction. 

 

The following utility companies have facilities within the project area and will have facilities adjusted or 
relocated by the Contractor as part of this project: 

City of Madison – Electric, Signals, Lighting 

City of Madison – Sewer 

Madison Water Utility 

MUFN – Communications 

 

The following utility companies have facilities within the project area with no relocation anticipated: 

ATC – Electricity Transmission 

AT&T Legacy – Communications 

AT&T Wisconsin – Communications 

Charter Communications 

City of Sun Prairie – Sewer 

Everstream – Communications 

Extenet Systems – Communications 

Frontier Communications 

Madison Gas & Electric – Gas 

Madison Metropolitan Sewerage District – Sewer 

MCI Communications 

Midwest Fiber Networks – Communications 

MOX Networks – Communications 

ResTech Services – Communications 

Rogers Telecom – Communications 

Sprint – Communications 

SupraNet – Communications 

Sun Prairie Utilities – Electricity 

Sun Prairie Utilities - Water 

TDS Metrocom – Communications 

TDS Telecom – Communications 
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US Signal – Communications 

Wisconsin Dept of Administration, Div. of Enterprise Tech – Communications 

Windstream – Communications 

Wisconsin DOT ITS – Communications 

Wisconsin Independent Network (WIN) - Communications 

 Utility Pothole 

During the design phase select Utility Potholes/Utility Line Openings have been performed. These locations 
and measurements will be provided upon request. 

Any additional potholes performed by the Contractor during construction that are directed by the 
Construction Management team or is needed for the work outlined in the special provisions will be incidental 
to the Contract. 

If additional potholes are performed, means and methods outlined in the City of Madison Standard 
Specifications shall be followed. 

 Relocate Hydrant, Item SPV.0060.601. 

A  Description 

Remove and Relocated Hydrant 

B  Materials 

Follow City of Madison Construction Specifications section 704.8. 

C  Construction 

Follow City of Madison Construction Specifications section 704.8. 

D  Measurement 

Follow City of Madison Construction Specifications section 704.8. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.601 Relocate Hydrant EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Furnish and Install 2-Inch Service Lateral, Item SPV.0060.902. 

A  Description 

Install new copper service laterals and related accessories. Work for this item also includes: 

1. Tapping the water main and installing or repairing polyethylene water main encasement.  

2. Installing the associated service lateral fittings and curb box.  

3. Adjusting the new curb box relative to finished grade.  

4. Removing any existing curb stops/curb boxes inside the excavated service ditch.  

5. Placing imported select fill in trench excavations.  

6. Disposal of excess excavated material.  

7. Restoration of disturbed terrace or turf areas. 

B  Materials 
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Follow City of Madison Construction Specifications section 704.9 

C  Construction 

Follow City of Madison Construction Specifications section 704.9. 

D  Measurement 

Follow City of Madison Construction Specifications section 704.9. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.902 Furnish and Install 2-Inch Service Lateral EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 4 INCH SANITARY SEWER LATERAL, Item SPV.0060.903 

A  Description 

Follow City of Madison Construction Specifications section 503.1 

B  Materials 

Follow City of Madison Construction Specifications section 503.2 

C  Construction 

Follow City of Madison Construction Specifications section 503.3(c) 

D  Measurement 

Follow City of Madison Construction Specifications section 503.4(b). 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.903 4 Inch Sanitary Sewer Lateral Lateral Feet 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 8 INCH PVC SANITARY SEWER PIPE, Item SPV.0060.904. 

A  Description 

Follow City of Madison Construction Specifications section 503.1 

B  Materials 

Follow City of Madison Construction Specifications section 503.2 

C  Construction 

Follow City of Madison Construction Specifications section 503.3 

D  Measurement 

Follow City of Madison Construction Specifications section 503.4(a). 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.904 8 Inch PVC Sanitary Sewer Pipe Lateral Feet 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 
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 4’ Dia. Sanitary Sewer Access Structure (SAS), Item SPV.0060.606. 

A  Description 

Follow City of Madison Construction Specifications section 507 

B  Materials 

Follow City of Madison Construction Specifications section 503.2(b) 

C  Construction 

Follow City of Madison Construction Specifications section 507.3 

D  Measurement 

Follow City of Madison Construction Specifications section 507.4(a). 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.606 4’ Dia. Sanitary SAS Each 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

7. Clear – Demolition – Removal. 

 Detectable Warning Fields. 

Add the following to standard spec 204.5.1: 

Payment for Removing Sidewalk includes the removal of existing detectable warning fields. 

8. Earthwork. 

 Excavation Common. 

For the Western Terminal earthwork quantities are based on 3D modelling. 

Replace standard spec 205.4.1(1) with the following:  

City of Madison will measure all excavation by the cubic yard, acceptably completed, as computed using 
alternate methods involving anticipated depth measurements based on typical proposed section and 
assumed existing pavement thickness multiplied by area of pavement removal. 

Excavation for utility trenches and disposals of surpluses and unsuitable material is incidental to the other 
items of this project and will not be paid for separately. 

9. Bases, Subbases, and Pavements. 

 General Requirements for Concrete Pavements. 

Concrete to be removed and replaced shall be sawcut at the nearest existing joint. Contractor shall provide 
jointing plan and obtain approval by the construction management team prior to station construction. The 
cost for this work is incidental to the contract.  

 General Requirements for Pavements. 

All bituminous and Portland cement concrete proportioning plants and crushers must meet the requirements 
for the rules of Part 55 Air Pollution Control, of Act 451, Natural Resource and Environmental Protection.  

 Stamping Colored Concrete. 

This special provision describes stamping and coloring concrete WisDOT Red for work constructed under 
other contract bid items. Conform to standard spec 405 as modified in this special provision. 

Replace the entire contents of standard spec 405.2.2 and 405.3.2 with the following: 

 (1) Stamping pattern shall match existing or as shown in the plans. See 405.2.1 for coloring materials. 
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10. General/Roadway. 

 Landmark Reference Monuments. 

Any reference monument impacted during construction shall be replaced or adjusted in accordance to 
Section 621 of the standard specifications. All work with replacing or adjusting existing monuments 
impacted during construction are incidental to the project. 

 Concrete Curb & Gutter 30-Inch Type A Special, Item SPV.0090.001; Concrete Curb & Gutter 18-
Inch Type A Special, Item SPV.0090.002; Concrete Curb & Gutter 24” Type A Special, 
SPV.0090.003. 

A Description 

Construct concrete curb and gutter as shown in the plans, as shown on City of Madison standard detail 
drawing, and in accordance with section 601 of the standard specifications. 

B Materials (Vacant) 

C Construction (Vacant) 

D Measurement  

The City of Madison will measure Concrete Curb & Gutter (Type) Special by the linear foot acceptably 
completed. 

E Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.001 Concrete Curb & Gutter 24-Inch Integral Type A Special LF 

SPV.0090.002 Concrete Curb & Gutter 30-Inch Integral Type A Special LF 

SPV.0090.003 Concrete Curb & Gutter 24-Inch Integral Type A Mountable Special LF 

Payment is full compensation for all materials, labor and incidentals for constructing the curb and gutter, in 
accordance with the drawings and as set forth in these specifications. 

 Construction Staking Sidewalk, Item SPV.0060.001. 

A Description 

Staking sidewalk shall comply with Staking sidewalk shall comply with State of Wisconsin Standard 
Specifications for Highway and Structure Construction 2023 Edition Section 650.3.15. 

B Materials (Vacant) 

C Construction (Vacant) 

D Measurement  

The City of Madison will measure Construction Staking Sidewalk by each individual project. 

E Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.001 Construction Staking Sidewalk Each 

The City of Madison will not make final payment for any staking item until the contractor submits survey 
notes and computations used to establish the required lines and grades to the engineer within 21 days of 
completing this work. The City of Madison will deduct from payments due the contractor for the additional 
costs specified in WisDOT 2023 Standard Specification section 105.6. 

Payment for the Construction Staking bid items is full compensation for locating and setting construction 
stakes; for adjusting stakes to ensure compatibility with Payment is full compensation for all materials, labor 
and incidentals for constructing the curb and gutter, in accordance with the drawings and as set forth in 
these specifications. 
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 Concrete Curb & Gutter Bike Ramp Special, Item SPV.0090.XXX;  

A Description 

Construct concrete curb and gutter as shown in the plans, as shown on City of Madison standard detail 
drawing, and in accordance with section 601 of the standard specifications. 

B Materials (Vacant) 

C Construction (Vacant) 

D Measurement  

The City of Madison will measure Concrete Curb & Gutter (Type) Special by the linear foot acceptably 
completed. 

E Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.XXX Concrete Curb & Gutter Bike Ramp Special LF 

Payment is full compensation for all materials, labor and incidentals for constructing the curb and gutter, in 
accordance with the drawings and as set forth in these specifications. 

 Concrete Curb Platform Extension 6-Inch, SPV.0090.006; Concrete Curb Platform Extension 24-
Inch, SPV.0090.007. 

A Description 

This special provision describes the construction of the nominal 6-inch to 24-inch wide concrete curb 
extended from the platform as detailed in the plans. 

B  Materials 

B.1  General 

Furnish materials in compliance with standard spec 601.2 and as shown in the plans. 

Provide deformed bars conforming to ASTM A615, Grade 60, with epoxy coating in accordance with ASTM 
A775.  Shop bend reinforcement before coating.  Maintain thickness of the coating at 7 mil +/- 2 mil.  Coat 
cut ends. 

Chairs, bolsters, bar supports and spacers shall be sized and shaped for strength and support of 
reinforcement during concrete placement.  Use wire reinforcement supports coated with dielectric material 
for support of epoxy-coated reinforcement.  Provide 3-inch by 3-inch plain precast concrete blocks or 
concrete brick for support of bottom reinforcement. 

C  Construction 

Prepare foundation, install forms, set rebar, place concrete, finish concrete, and cure concrete in 
compliance with standard spec 601.3 and as shown in the plans. 

Place, support and secure reinforcement against displacement. 

Provide additional reinforcement bars to support top reinforcement. 

D Measurement  

The City of Madison will measure Concrete Curb Platform Extension 6-Inch and Concrete Curb Platform 
Extension 24-Inch by the linear foot acceptably completed. 

E Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
items: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.006 Concrete Curb Platform Extension 6-Inch LF 

SPV.0090.007 Concrete Curb Platform Extension 24-Inch LF 

Payment is full compensation for all materials, labor and incidentals for constructing the curb and gutter, in 
accordance with the drawings and as set forth in these specifications. 

 Concrete Sloped Walkway, Item SPV.0165.001. 

A Description 

This special provision describes the construction of the concrete sloped walkway located adjacent to the 
platform as detailed in the plans. 

B.1  General 

Furnish materials in compliance with standard spec 602.2. 

C  Construction 

Prepare foundation, install forms, place concrete, finish concrete, and cure concrete in compliance with 
standard spec 602.3. 

D Measurement  

The City of Madison will measure Concrete Sloped Walkway by the square foot, acceptably completed. 

E Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0165.001 Concrete Sloped Walkway SF 

Payment is full compensation for all materials, labor and incidentals for constructing the sloped sidewalk, 
in accordance with the drawings and as set forth in these specifications. 

 Cold Weather Protection of Concrete Curb & Gutter (Polyethylene), Item SPV 0090.008; Cold 
Weather Protection of Concrete Sidewalk & Drive (Polyethylene), Item SPV 0165.003; Cold 
Weather Protection of Concrete Pavement (Polyethylene), Item SPV.180.001. 

A  Description  

Place protective covering according to City of Madison standard spec 301.8, the plans, standard detail 
drawings, and as hereinafter provided. 

B  Materials 

Furnish materials that meet the requirements specified in City of Madison standard spec 301.8 and WisDOT 
standard spec 415.3.13.2. 

C  (Vacant) 

D  Measurement 

The department will measure Concrete Pavement Protection of Concrete Curb & Gutter (Polyethylene) by 
the linear feet, acceptably completed. 

The department will measure Concrete Pavement Protection of Concrete Sidewalk & Drive (Polyethylene) 
by the square foot, acceptably completed. 

The department will measure Concrete Pavement Protection of Concrete Pavement (Polyethylene) by the 
square yard, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 
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SPV.0090.008 Cold Weather Protection of Concrete Curb & Gutter (Polyethylene) LF 

SPV.0165.003 Cold Weather Protection of Concrete Sidewalk & Drive (Polyethylene) SF 

SPV.0180.001 Cold Weather Protection of Concrete Pavement (Polyethylene) SY 

Payment is full compensation for supplying the polyethylene and material sufficient to weight down the 
insulating materials to withstand wind; remove, replace and dispose of all covering materials as required 
during normal concreting operations. Heating of water, aggregates, or both, if deemed necessary by the 
contractor to maintain placement temperature, is incidental to this item. 

11. Structural. 

 Reinforced Concrete Platform Type A1, Item SPV.0060.401; Reinforced Concrete Platform Type 
A2, Item SPV.0060.402; Reinforced Concrete Platform Type A3, Item SPV.0060.403; Reinforced 
Concrete Platform Type A4, Item SPV.0060.404; Reinforced Concrete Platform Type A5, Item 
SPV.0060.405; Reinforced Concrete Platform Type A6, Item SPV.0060.406; Reinforced Concrete 
Platform Type A7, Item SPV.0060.407; Reinforced Concrete Platform Type A8, Item SPV.0060.408; 
Reinforced Concrete Platform Type B1, Item SPV.0060.409; Reinforced Concrete Platform Type 
B2, Item SPV.0060.410; Reinforced Concrete Platform Type B3, Item SPV.0060.411; Reinforced 
Concrete Platform Type B4, Item SPV.0060.412; Reinforced Concrete Platform Type C, Item 
SPV.0060.413. 

A  Description 

See drawings and Architectural Special Provisions Package 1. 

A.1  Example subsection if using for explaining what architectural specifications are being used 
associated with this SPV 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will confirm each reinforced concrete platform completed in accordance to the contract 
and accepted, as a single complete unit of work. 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.401 Reinforced Concrete Platform Type A1 EACH 

SPV.0060.402 Reinforced Concrete Platform Type A2 EACH 

SPV.0060.403 Reinforced Concrete Platform Type A3 EACH 

SPV.0060.404 Reinforced Concrete Platform Type A4 EACH 

SPV.0060.405 Reinforced Concrete Platform Type A5 EACH 

SPV.0060.406 Reinforced Concrete Platform Type A6 EACH 

SPV.0060.407 Reinforced Concrete Platform Type A7 EACH 

SPV.0060.408 Reinforced Concrete Platform Type A8 EACH 

SPV.0060.409 Reinforced Concrete Platform Type B1 EACH 

SPV.0060.410 Reinforced Concrete Platform Type B2 EACH 

SPV.0060.411 Reinforced Concrete Platform Type B3 EACH 

SPV.0060.412 Reinforced Concrete Platform Type B4 EACH 

SPV.0060.413 Reinforced Concrete Platform Type C EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the reinforced concrete 
platform, including docking guide strip in accordance with the drawings and as set forth in these 
specifications. Excavation, sloped sidewalk, median maintenance area, and base aggregate are not 
included in the payment of the Reinforced Concrete Platform bid items. 
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 Restroom and Electrical Building, Item SPV.0060.414. 

A  Description 

See drawings and Architectural Special Provisions Package 2. Mechanical and plumbing will be provided 
for Final PS&E. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will confirm each building completed in accordance to the contract and accepted, as a 
single complete unit of work. 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.414 Restroom and Electrical Building EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the building, in 
accordance with the drawings and as set forth in these specifications. 

 Hanson Road Electrical Building, Item SPV.0060.415. 

A  Description 

See drawings and Architectural Special Provisions Package 2. Mechanical and plumbing will be provided 
for Final PS&E. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will confirm each building completed in accordance to the contract and accepted, as a 
single complete unit of work. 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.415 Hanson Road Electrical Building EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the building, in 
accordance with the drawings and as set forth in these specifications. 

 Overhead Charger Foundation, Item SPV.0060.416. 

A  Description 

See drawings and Architectural Special Provisions Package 2. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will confirm each foundation completed in accordance to the contract and accepted, 
as a single complete unit of work. 
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E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.416 Overhead Charger Foundation EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the foundation, in 
accordance with the drawings and as set forth in these specifications. 

 Overhead Sign Structures, Item SPV.0060.430. 

A  Description 

 

B  Materials 

 

C  Construction 

 

D  Measurement 

 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.430 Overhead Sign Structures EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the foundation, in 
accordance with the drawings and as set forth in these specifications. 

12. Architectural. 

 Platform Shelter Type A1, Item SPV.0060.417; Platform Shelter Type A2, Item SPV.0060.418; 
Platform Shelter Type A3, Item SPV.0060.419; Platform Shelter Type A4, Item SPV.0060.420; 
Platform Shelter Type A5, Item SPV.0060.421; Platform Shelter Type A6, Item SPV.0060.422;  
Platform Shelter Type A7, Item SPV.0060.423; Platform Shelter Type A8, Item SPV.0060.424; 
Platform Shelter Type B1, Item SPV.0060.425; Platform Shelter Type B2, Item SPV.0060.426; 
Platform Shelter Type B3, Item SPV.0060.427; Platform Shelter Platform Type B4, Item 
SPV.0060.428; Platform Shelter Type C, Item SPV.0060.429. 

A  Description 

See drawings and Architectural Special Provisions Package 1. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will confirm each platform shelter completed in accordance to the contract and 
accepted, as a single complete unit of work. 
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E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.417 Platform Shelter Type A1 EACH 

SPV.0060.418 Platform Shelter Type A2 EACH 

SPV.0060.419 Platform Shelter Type A3 EACH 

SPV.0060.420 Platform Shelter Type A4 EACH 

SPV.0060.421 Platform Shelter Type A5 EACH 

SPV.0060.422 Platform Shelter Type A6 EACH 

SPV.0060.423 Platform Shelter Type A7 EACH 

SPV.0060.424 Platform Shelter Type A8 EACH 

SPV.0060.425 Platform Shelter Type B1 EACH 

SPV.0060.426 Platform Shelter Type B2 EACH 

SPV.0060.427 Platform Shelter Type B3 EACH 

SPV.0060.428 Platform Shelter Type B4 EACH 

SPV.0060.429 Platform Shelter Type C EACH 

Payment is full compensation for all materials, labor and incidentals for constructing the canopy, heaters, 
lean rails, benches, crescent wall, planter, security cameras, platform sign, trash cans, detectable warning 
fields, directional tile, light fixtures, speaker, stair, and bird control devices in accordance with the drawings 
and as set forth in these specifications. Electrical and communications cabinet, pedestrian handrail, fare 
vending machine, and spare parts not included in payment of the Platform Shelter bid items. 

 Pedestrian Handrail, Item SPV.0090.401. 

A  Description 

See drawings and Architectural Special Provisions Package 1. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will measure each railing the linear foot, acceptably completed. 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.401 Pedestrian Handrail LF 

Payment is full compensation for procurement, delivery, and installation of Pedestrian Handrail to the City 
of Madison maintenance facility as set forth in these specifications. 

 Platform Shelter Spare Parts, Item SPV.0105.401. 

A  Description 

Deliver Platform Shelter spare parts to City of Madison maintenance facility (insert address and Contact). 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

Xxxx. 



 

City Project No. 12777 30 of 73 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.401 Platform Shelter Spare Parts X 

Payment is full compensation for delivery of Platform Shelter spare parts to the City of Madison 
maintenance facility as set forth in these specifications. 

13. Drainage, Sewer, & Erosion Control. 

 General. 

Inspect existing storm, sanitary, and combined infrastructure prior to connecting to existing infrastructure. 
Work with the construction management team in cases where substandard infrastructure could adversely 
impact the system. Payment shall be adjusted if the construction management team agrees that manholes 
or catch basins need to be reconstructed rather than adjusted. Unit prices for reconstructing manholes and 
catch basins provided by the contractor at the time of bidding is to be used if reconstruction is agreed upon 
by the contractor and construction management team.  

 Erosion Control. 

Add the following to standard spec 107.20: 

Provide the Erosion Control Implementation Plan (ECIP) a minimum of 14 days prior to the pre-construction 
conference. Pursue operations in a timely and diligent manner, continuing all construction operations 
methodically from the initial removals and topsoil stripping operations through the subsequent grading, 
paving, and re-topsoiling to minimize the period of exposure to possible erosion. 

Topsoil graded areas, as designated by the engineer, immediately after grading has been completed within 
those areas. Sod shall be installed/completed on all topsoiled areas within 5 working days after placement 
of topsoil. 

 Removing Storm Sewer. 

Revise standard spec 204.3.2.2.1 (13): 

Under the Removing Storm Sewer bid items, remove existing storm sewer, sanitary sewer or combined 
sewer as called out in the plans. Backfill resulting trenches with granular backfill conforming to 209.2.  

 Salvaging Castings. 

The Contractor shall comply with Section 203.2 of the City of Madison Standard Specifications for Public 
Works Construction with regard to salvaging castings.   

 Inlet Covers Type H 

Add the following to standard spec 611.2(4): 

Refer to City of Madison Specification section 507.2 for approved casting products for City of Madison 
owned structures as provided on the plans. 

 Saddled Inlet Type I, Item SPV.0060.601. 

A  Description 

This special provision describes the installation of saddled Inlets Type I at locations as indicated on the 
plans.  The casting is not included in this item. 

B  Materials 

Follow City of Madison Standard Detail Drainage 5.7.8. 

C  Construction 

Follow City of Madison Standard Detail Drainage 5.7.8. 

D  Measurement 
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City of Madison will measure Saddled Inlet Type I as each individual saddled inlet Type I as provided on 
the plans, acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.601  Saddled Inlet Type I EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Type S Inlet, Item SPV.0060.602. 

A  Description 

This special provision describes the installation of Type S Inlet at locations as indicated on the plans.  The 
inlet structure is paid for separately. 

B  Materials 

Follow City of Madison Standard Detail Drainage 5.7.25 

C  Construction 

Follow City of Madison Standard Detail Drainage 5.7.25 

D  Measurement 

City of Madison will measure Type S Inlet as each individual Type S Inlet as provided on the plans, 
acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.602  Type S Inlet EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Field Pour Storm Structure, Item SPV.0060.603. 

A  Description 

This special provision describes the installation of Type S Inlet at locations as indicated on the plans.   

B  Materials 

Follow City of Madison Standard Detail Drainage 5.7.3 

C  Construction 

Follow City of Madison Standard Detail Drainage 5.7.3 

D  Measurement 

City of Madison will measure Field Pour Storm Structure as each individual Field Pour Storm Structure, 
acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.603  Field Pour Storm Structure EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Storm Cleanout, Item SPV.0060.604. 

A  Description 

This special provision describes the installation of Storm Cleanout at locations as indicated on the plans.   

B  Materials 
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The 6” dia. Storm cleanouts shall be non-perforated SDR 35 PVC with wye, long sweep 45 degree wye 
bend, 6” dia. PVC pipe and 6” dia. screw in plug set at 4 inches below finished grade. A ductile iron frost 

sleeve with flush mounted screw in lid shall be provided around the 6” dia. PVC to a depth 6 inches above 

the storm underdrain. 

C  Construction 

Follow Section 608 of the standard specifications. 

D  Measurement 

City of Madison will measure Storm Cleanout as each individual Storm Cleanout as provided on the plans, 
acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.604  Storm Cleanout EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Rigid Inlet Protection (City of Madison Specs), Item SPV.0060.605. 

A  Description 

This special provision describes the installation of Rigid Frame Inlet Protection at locations as indicated on 
the plans. 

 B  Materials 

Follow City of Madison Standard Detail Drainage 1.11 

C  Construction 

Follow City of Madison Standard Detail Drainage 1.11 

D  Measurement 

City of Madison will measure Rigid Inlet Protection as each individual Rigid Inlet Protection, acceptably 
completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.605  Rigid Inlet Protection EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Sidewalk Trench Drain (City of Madison Specs), Item SPV.0060.901. 

A  Description 

This special provision describes the installation of Sidewalk Trench Drain at locations as indicated on the 
plans. 

B  Materials 

Follow City of Madison Standard Detail Drainage 5.7.36 

C  Construction 

Follow City of Madison Standard Detail Drainage 5.7.36 

D  Measurement 

City of Madison will measure Sidewalk Trench Drain as linear feet of Sidewalk Trench Drain, acceptably 
completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.901  Sidewalk Trench Drain Linear Feet 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

 Engineered Soil, Item SPV.XXXX.XXX. 

A  Description 

This special provision describes the installation of Engineered Soil at locations as indicated on the plans.   

B  Materials 

The soil shall be engineered to the following specifications as detailed in the WDNR Standard:   

1. The engineered soil shall be, by volume: 85% sand and 15% compost, and must be well mixed 
prior to placement.   

a. The sand component shall be meet the requirements of the WDNR Standard: 

(1). It shall be pre-washed to remove clay and silt particles, and dried prior to mixing.  
Calcium carbonated, dolomitic, or manufactured sand, and other substitutions 
are not allowed.  

(2). It shall meet one of the following gradation requirements: 

(a). USDA Coarse Sand (0.02 – 0.04 inches). 

(b). ASTM C33 (Fine Aggregate Concrete Sand). 

(c). State Specifications Section 501.2.5.3.4. 

b. The compost component shall meet the following specifications as detailed in the WDNR 
Compost Specification S100: 

(1). Particle Size - 95% of the compost shall pass through a.1/2 inch screen. 

(2). Physical Contaminants - Less than 1% combined glass, metal and plastic. 

(3). Organic Matter/Ash Content - Compost shall have at least 40% organic matter 
and less than 60% ash content. 

(4). Carbon to Nitrogen Ratio - The ratio shall be 10-20:1 C:N ratio. 

(5). pH - The pH of the compost shall be between 6 and 8. 

(6). Soluble salts – Electrical conductivity shall be below 10 dS m-1 (mMhos cm-1). 

(7). Moisture Content - The compost shall have moisture content between 35% and 
50% by weight. 

(8). Maturity - The compost shall be resistant to further decomposition and free of 
compounds, such as ammonia and organic acids, in concentrations toxic to plant 
growth.  (A Solvita Method Compost Maturity Index of 6-8 would be an indicator 
of mature compost. A seedling germination test of 88% or higher would be 
another indicator of mature compost.) 

(9). Residual Seeds & Pathogens - Pathogens and noxious seeds shall be 
minimized. (This may be achieved through a composting method that maintains a 
minimum critical temperature (55 degrees Celsius) for at least 3 consecutive 
days for compost piles and for at least 15 consecutive days for turned windrow 
systems.) 
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(10). Other Chemical Contaminants - Concentrations of heavy metals such as arsenic, 
cadmium, copper, lead, mercury, molybdenum, nickel, selenium and zinc should 
be negligible and shall be in compliance with US EPA 503 regulations for Class A 
biosolids.   

2. The engineered soil mix shall be free of rocks, stumps, roots, brush or other material over 1 inch 
in diameter.  No other materials shall be mixed with the planting soil that may be harmful to plant 
growth or prove a hindrance to planting or maintenance. 

3. The engineered soil mix shall have a pH between 5.5 and 8.0. 

4. The engineered soil mix shall have adequate nutrient content to meet plant growth requirements.  

C  Construction 

1 COMMON EXCAVATION AND GRADING 

A. Compaction and smearing of the soils beneath the floor and side slopes of the 
engineered soil area, and compaction of the soils used for backfill in the soil planting bed, 
shall be minimized. 

B. If compaction occurs at the base of the bioretention device, the soil shall be refractured to 
a depth of at least 12 inches. If smearing occurs, the smeared areas of the interface shall 
be corrected by  raking or roto-tilling. 

C. Excavated areas shall be free of roots. 

D. Excess Material: 

1. OWNER has first right to excess grading material suitable for backfilling or site 
grading, not required at the job site. 

2.. Excess excavated material not required or not suitable for top soil and other 
waste material shall be disposed of in accordance with local regulatory 
requirements. 

E. Grade to 6 inches below finished grade in areas to receive topsoil, unless new grade is 
less than 6 in. above existing grade.  Maximum allowable variation from design elevation 
is 1 in. in 10  ft. Degree of finish shall be ordinarily obtainable from either blade-grader or 
scraper operations, except as otherwise specified. 

F. Placement Location    

1. Engineered soil should be used at depths and locations described in the plans. 

2 PLACEMENT OF ENGINEERED SOIL 

A. Prior to placement, the engineered soil shall be pre-mixed and the moisture content shall 
be low enough to prevent clumping and compaction during placement. 

B. Notify ENGINEER 24-hours before placing engineered soil. 

C. The engineered soil shall be placed in multiple lifts, each approximately 6 inches. 

D. Steps may be taken to induce mild settling of the engineered soil bed as needed to 
prepare a stable planting medium and to stabilize the ponding depth.  The steps can 
include light use of a hand tamper between lifts.  Vibrating plate style compactors shall 
not be used to induce settling. 

E. If the final top surface of the engineered soil is compacted, mitigation measures such as 
roto-tilling or raking shall be taken. 

3 CONSTRUCTION SEQUENCING  

 A. Excavation related work (i.e. storm sewer) shall be completed with the pipe network 
portion of the project, prior to the construction of the engineered soil area. 
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B. Construction site runoff from disturbed areas shall not be allowed to enter the engineered 
soil area device. Runoff from pervious areas shall be diverted from the device until the 
pervious areas have undergone final stabilization. Sloped areas shall be stabilized before 
the engineered soil area engineered soil, topsoil, and seedings are installed.  

C. Actual weather conditions may require modification to schedule. Construction shall be 
suspended during periods of rainfall or snowmelt.  Construction shall remain suspended if 
ponded water is present or if residual soil moisture contributes significantly to the 
potential for soil smearing, clumping or other forms of compaction. CONTRACTOR shall 
coordinate with ENGINEER on acceptable schedule modifications. 

D  Measurement 

City of Madison will measure Engineered Soil per cubic yard (CY) in place. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.XXXX.XXX  Engineered Soil CY 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

14. Signing and Marking. 

 General. 

Prior to placement of permanent signing and pavement markings, coordinate with the City of Madison.  

Contact Madison Metro Transit a minimum of 1 week prior to arrange for bus stop sign pickup. The contact 
is Katie Sellner (608) 261-9633 or ksellner@cityofmadison.com. Bus stop sign salvage is paid for as Item 
608.2602 Removing Signs Type II. 

 Pavement Marking Epoxy, Continental Crosswalk, 18-Inch, Item SPV.0090.101. 

A Description 

This special provision describes providing Continental Crosswalk, 18-inch. 

B  Materials 

Furnish pavement marking products in compliance with standard spec 646.2 and as shown in the plans. 

C  Construction 

Prepare the surface and apply markings in compliance with standard spec 646.3 and as shown in the plans. 

D  Measurement 

City of Madison will measure Continental Crosswalks by the linear foot, perpendicular to the crosswalk 
bars, acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.101 Pavement Marking Epoxy, Continental Crosswalks, 18-Inch LF 

Payment is full compensation for all materials, labor and incidentals for providing the marking, in 
accordance with the drawings and as set forth in these specifications. 

 Pavement Marking Epoxy, Stop Line, 24-inch, Item SPV.0090.102, Pavement Marking Epoxy, Line 
6-Inch, Item SPV.0090.103, Pavement Marking Epoxy, Line, 8-Inch, Item SPV.0090.104, Pavement 
Marking Epoxy, Diagonal Line, 4-Inch, Item SPV.0090.105, Pavement Marking Epoxy, Diagonal 
Line, 8-Inch, Item SPV.0090.106, Pavement Marking Epoxy, Radius Line, 5-Inch, Item 
SPV.0090.107. 

A Description 
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This special provision describes providing Pavement Marking Epoxy, Stop Line, 24-inch, Pavement 
Marking Epoxy, Line 6-Inch, Pavement Marking Epoxy, Line, 8-Inch, Pavement Marking Epoxy, Diagonal 
Line, 4-Inch, Pavement Marking Epoxy, Diagonal Line, 8-Inch, Pavement Marking Epoxy, Radius Line, 4-
Inch, Pavement Marking Epoxy, Diagonal Line, 5-inch. 

B  Materials 

Furnish pavement marking products in compliance with standard spec 646.2 and as shown in the plans. 

C  Construction 

Prepare the surface and apply markings in compliance with standard spec 646.3 and as shown in the plans. 

D  Measurement 

City of Madison will measure these items by the linear foot, acceptably completed.   
  

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.102 Pavement Marking Epoxy, Stop Line, 24-inch LF 

SPV.0090.103 Pavement Marking Epoxy, Line 6-Inch LF 

SPV.0090.104 Pavement Marking Epoxy, Line 8-Inch LF 

SPV.0090.105 Pavement Marking Epoxy, Diagonal Line, 4-Inch LF 

SPV.0090.106 Pavement Marking Epoxy, Diagonal Line, 8-Inch  LF 

SPV.0090.107 Pavement Marking Epoxy, Radius Line, 5-Inch  LF  

 

Payment is full compensation for all materials, labor and incidentals for providing the marking, in 
accordance with the drawings and as set forth in these specifications. 

 Methyl Methacrylate Red, Item SPV.0165.101. 

A Description 

This special provision describes providing Methyl Methacrylate Red. 

B  Materials 

The Methyl Methacrylate (MMA) Acrylic Resin Material System shall include primer, material, top coat, and 
all other system materials in compliance with the manufacturer's specifications and application instructions. 

B.1 General  
Anti-slip treated methyl methacrylate (MMA) pavement marking to be produced of the materials and by 
methods described below. 
   
The material must be produced in the United States, and the manufacturer must be ISO 9001:2008 certified 
for design, development and manufacturing of colored pavement materials, and provide proof of current 
certification.   
  
The material shall be capable of being applied on bituminous and/or Portland cement concrete pavements 
and must be able to be applied after 30 days of placement.  
 
The material must be capable of conforming to pavement contours, breaks and faults through the action of 
traffic at normal pavement temperatures. It shall not be necessary to use a grid template or to make pattern 
grooves or other indentations in the asphalt or concrete surface prior to applying the material. It shall not 
be necessary to inlay the material in grooves or indentations. It shall not be necessary to heat the pavement 
or application surface to a specific temperature. 
 
The material shall be capable of being applied in temperatures down to 40ºF without any special storage, 
preheating or treatment of the material before application.   
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Material shall be resistant to the detrimental effects of motor fuels, antifreeze, lubricants, hydraulic fluids 
composed of an ester modified resin impervious to degradation by motor fuels, lubricants, etc. in 
conjunction with aggregates, pigments, binders, and anti-skid/anti-slip elements.  
 
Material is not required to be retroreflective. 
 
Pigments and anti-skid/anti-slip elements must be uniformly distributed throughout the material. 
 
Elongation of material resin should have a minimum of 30% when tested in accordance with ASTM D638 
Type I. 
 
Water Absorption shall be a maximum of 0.25% when tested in accordance with ASTM D570. 
 
Solids Content should be a minimum of 99% when tested in accordance with ASTM D1644. 
 
B.2 Pigment Color  
The transit red color shall be manufactured with appropriate pigment to ensure that the resulting colors 
complies with red color as specified in the FHWA Memorandum dated December 4th, 2019: Interim Approval 
for Optional Use of Red-Colored Pavement for Transit Lanes (IA-22).   
   
The pigment system must not contain heavy metals nor any carcinogen, as defined in 29 CFR 1910.1200 
in amounts exceeding permissible limits as specified in relevant Federal Regulations.   
 
B.3 Skid Resistance  
The aggregate used in the Methyl-Methacrylate coating should have a minimum hardness of 7 (Mohs 
scale). Upon application the material shall provide a minimum skid resistance value of 60 BPN when tested 
according to ASTM E 303 or minimum value of 40 when tested according to ASTM E 274.   
 
The aggregate shall be determined with options of #0, #1 or #2 kiln dried silica sand, corundum or bauxite 
dependent on use of pavement marking and ADT.   
 
B.4 Hardness  
The material must meet a minimum hardness value of 55-60 per ASTM D2240. 
 
B.5 Thickness  
The material must be supplied at a minimum thickness of 80 mils. 
 
B.6 Environmental Resistance  
The material must be resistant to deterioration due to exposure to sunlight, water, salt or adverse weather 
conditions and impervious to oil and gasoline. 
 
B.7 Performance Measures of Durability  
Minimum Durability – 90 percent of each colored area, legend, or symbol must be present. 
 
Failure to meet any of the specified performance measures on at least 90 percent of the colored area is 
considered a failure. The Engineer may require partial or complete replacement of the colored area under 
the warranty terms. 
 
Failure to meet any of the specified performance measures on at least 90 percent of the legend or symbol 
is considered a complete failure of that legend or symbol. Replace under the warranty terms. 

C  Construction 

Prepare the surface and apply markings in compliance with manufacturer’s specifications and application 
instructions and as shown in the plans.   

Manufacturer’s instructions include age harden or cure requirements for new pavements prior to application. 

D  Measurement 

City of Madison will measure Methyl Methacrylate Red by the square foot, acceptably completed. 
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E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV. 0165.101 Methyl Methacrylate Red SF 

Payment is full compensation for all materials, labor and incidentals for providing the marking, in 
accordance with the drawings and as set forth in these specifications. 

 Skid/Slip Resistant Preformed Thermoplastic Pavement Marking, Bike Lane Green, Item 
SPV.0165.102. 

A Description 

This special provision describes providing Skid/Slip Resistant Preformed Thermoplastic Pavement Marking, 
Bike Lane Green. 

B  Materials 

B.1 General  
Preformed thermoplastic pavement marking to be produced of the materials and by methods described 
below. 
   
The material must be produced in the United States, and the manufacturer must be ISO 9001:2008 certified 
for design, development and manufacturing of preformed thermoplastic pavement markings, and provide 
proof of current certification.   
  
The material shall be capable of being applied on bituminous and/or Portland cement concrete pavements 
by the use of a handheld heat torch, and/or infrared heater without preheating the surface.   
   
The material shall be capable of being applied in temperatures down to 45ºF (7.2ºC) without any special 
storage, preheating or treatment of the material before application.   
   
The material must be a resilient light green color preformed thermoplastic product which contains a 
minimum of thirty percent (30%) intermixed anti-skid/anti-slip elements with a hardness range of 7-9 (Mohs 
scale), and where the top surface contains anti-skid/anti-slip elements with a hardness of 9 (Mohs  
scale).   
  
Material shall be composed of an ester-modified rosin impervious to degradation by motor fuels, lubricants, 
etc., in conjunction with aggregates, pigments, binders, and anti-skid/anti-slip elements uniformly 
distributed throughout the material. The thermoplastic material shall conform to AASHTO designation 
M249, with the exception of the relevant differences due to the material being supplied in a preformed state, 
being non-reflective, and being of a color different from white or yellow.   
  
B.2 Pigment Color  
The bike lane green color shall be manufactured with appropriate pigment to ensure that the resulting 
Colors complies with the Light Green color as specified in the FHWA Memorandum dated April 15th, 2011: 
Interim Approval for Optional Use of Green Colored Pavement for Bike Lanes (IA-14).   
   
The pigment system must not contain heavy metals or any carcinogen, as defined in 29 CFR 1910.1200 in 
amounts exceeding permissible limits as specified in relevant Federal Regulations.   
  
B.3 Heating Indicators  
The top surface of the material shall have regularly spaced indents. The closing of these indents during 
application shall act as a visual cue that the material has reached a molten state, allowing for satisfactory 
adhesion and proper embedment of the anti-skid/anti-slip elements, and a post-application visual cue that 
proper application procedures have been followed.   
  
B.4 Skid Resistance  
The surface of the preformed thermoplastic material shall contain factory applied anti-skid elements with a 
minimum hardness of 9 (Mohs scale). Upon application, the material shall provide a minimum skid 
resistance value of 60 BPN when tested according to ASTM E 303.   
  
B.5 Slip Resistance 
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The surface of the preformed thermoplastic material shall contain factory applied anti-skid elements with  
a minimum hardness of 9 (Mohs scale). Upon application the material shall provide a minimum static  
coefficient of friction of 0.6 when tested according to ASTM C 1028 (wet and dry), and a minimum static  
coefficient of friction of 0.6 when tested according to ASTM D 2047.   
  
B.6 Thickness  
The material must be supplied at a minimum thickness of 90 mils (2.29 mm) or 125 mils (3.15 mm).   
  
B.7 Environmental Resistance  
The material shall be resistant to deterioration due to exposure to sunlight, water, salt or adverse weather 
conditions and impervious to oil and gasoline.   

C  Construction 

Construction Method  
Install preformed thermoplastic pavement marking in accordance with manufactures specifications.  
  
Performance Requirements  
Preformed thermoplastic pavement marking shall be installed per plans and specification. The Engineer 
will notify the Contractor within 48 hours of installation regarding any pavement marking not installed to 
specification. Non-conforming preformed thermoplastic pavement marking shall be removed at no charge 
to the City and replaced with a conforming product. 

D  Measurement 

City of Madison will measure Skid/Slip Resistant Preformed Thermoplastic Pavement Marking, Bike Lane 
Green by the square foot, acceptably completed. 

E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV. 0165.102 Skid/Slip Resistant Preformed Thermoplastic Pavement Marking, Bike Lane Green SF 

Payment is full compensation for all materials, labor and incidentals for providing the marking, in 
accordance with the drawings and as set forth in these specifications. 

 Marking Removal Longitudinal Line, 8-Inch Wide Max, Item SPV.0090.108, Marking Removal Wide 
Line Greater Than 8-Inch, Item SPV.0090.109, Marking Removals Ladder/Continental Crosswalks, 
Item SPV.0090.110, Marking Removal Special – Arrows, Words and Symbols, Item SPV.0060.101. 

A Description 

This special provision describes providing Marking Removal Longitudinal Line, 8-Inch Wide Max, Marking 
Removal Wide Line Greater Than 8-Inch, Marking Removals Ladder/Continental Crosswalks, and Marking 
Removal Special – Arrows, Words and Symbols. 

B  Materials 

Remove pavement marking in compliance with standard spec 646.3 and as shown in the plans. 

C  Construction 

Prepare the surface and apply markings in compliance with standard spec 646.3 and as shown in the plans. 

D  Measurement 

City of Madison will measure the Marking Removal line items by the linear foot, Marking Removals 
Ladder/Continental Crosswalks items by the linear foot, perpendicular to the crosswalk bars, and Marking 
Removal Special by each, acceptably completed. 
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E  Payment 

City of Madison will pay for measured quantities at the contract unit price under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.108 Marking Removal Longitudinal Line, 8-Inch Wide Max LF 

SPV.0090.109 Marking Removal Wide Line Greater Than 8-Inch LF 

SPV.0090.110 Marking Removals Ladder/Continental Crosswalks LF 

SPV.0060.101 Marking Removal Special – Arrows, Words and Symbols EA 

 

Payment is full compensation for removing the marking and for resealing areas of clear protective surface 
treatments. 

15. Electrical. 

 Electrical Service Meter Breaker Pedestal. 

Supplement standard spec 652 as follows: 

656.2.1 General 

Add the following text: 

(5)  Contractor shall submit power applications to Alliant Energy for all stations locations according to the 
power requirements as shown on the plans. Coordination with Alliant Energy has been completed 
through the design phase to identify the preferred locations for the meter pedestals. Contact Chris Gill, 
ChrisGill@alliantenergy.com, (608) 290-1772 for service questions. New electrical construction 
generally takes 10-weeks to 12-weeks, which generally begins 3-weeks after all required documents 
obtain approval by Alliant Energy.  Submit applications as soon as possible to assure electrical service 
is installed, inspected, and ready for turn-on at the required date. 

(6)  Contractor shall submit power applications to MG&E for all stations locations according to the power 
requirements as shown on the plans. Coordination with MG&E has been completed through the design 
phase to identify the preferred locations for the meter pedestals. Contact Mark Gauger, 
mgauger@mge.com, (608) 252-1570 for service questions. New electrical construction generally takes 
10-weeks to 12-weeks, which generally begins 3-weeks after all required documents obtain approval 
by MG&E.  Submit applications as soon as possible to assure electrical service is installed, inspected, 
and ready for turn-on at the required date. 

(7)  Contractor shall submit power applications to Sun Prairie Utilities for all stations locations according to 
the power requirements as shown on the plans. Coordination with Sun Prairie Utilities has been 
completed through the design phase to identify the preferred locations for the meter pedestals. Contact 
Andrew Hirvela, ahirvela@myspu.com, (608) 837-5500 for service questions. New electrical 
construction generally takes 10-weeks to 12-weeks, which generally begins 3-weeks after all required 
documents obtain approval by Sun Prairie Utilities.  Submit applications as soon as possible to assure 
electrical service is installed, inspected, and ready for turn-on at the required date. 

 Platform Electrical Cabinet, Item SPV.0060.301. 

A  Description 

See drawings and Architectural Special Provisions Package 2. 

B  Materials (Vacant) 

C  Construction (Vacant) 

D  Measurement 

The City of Madison will measure Station Electrical Cabinet under this section as each individual unit 
acceptably completed. 

E  Payment 

The City of Madison will pay for the measured quantity at the contract unit price under the following bid 
item: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.301 Platform Electrical Cabinet EACH 

Payment is full compensation for furnishing and installing the platform electrical cabinet including enclosure, 
interior lighting, circuit wiring connections, mounting hardware, fittings, and all incidental items required for 
a finished and complete installation as indicated on the plans. 

 Snow Melt System Shelter Type A1, Item SPV.0060.302; Snow Melt System Shelter Type A2, Item 
SPV.0060.303; Snow Melt System Shelter Type A3, Item SPV.0060.304; Snow Melt System Shelter 
Type A4, Item SPV.0060.305; Snow Melt System Shelter Type A5, Item SPV.0060.306; Snow Melt 
System Shelter Type A6, Item SPV.0060.307; Snow Melt System Shelter Type A7, Item 
SPV.0060.308; Snow Melt System Shelter Type A8, Item SPV.0060.309; Station Snow Melt System 
Shelter Type B1, Item SPV.0060.310; Station Snow Melt System Shelter Type B2, Item 
SPV.0060.311; Station Snow Melt System Shelter Type B3, Item SPV.0060.312; Station Snow Melt 
System Shelter Type B4, Item SPV.0060.313; Station Snow Melt System Shelter Type C, Item 
SPV.0060.314. 

A  Description 

This special provision describes furnishing all materials, equipment, and labor to install a station electrical 
snow melt system as shown on the plans and as specified herein.  Snow melt system equipment to 
include, but not limited to, the platform snow melt system; remote control system provisions at platform; 
snow melt system controls and sensors, control panel; conduit and pull boxes; caution signage; wire, 
cable, and terminations. 

B  Materials 

B.1 Submittals 

Submit Product Data Sheets on the following items: 

1. Platform snow melt system 

2. Snow melt remote control system 

3. Platform pull boxes 

Submit Drawings with locations and layout of snow melt systems, including zones. 

Submit Calculations for power consumptions for the heat dissipation of the platform snow melt system by 
zone. 

Submit Operations and Maintenance Manual Test Results and Product Warranty in accordance with the 
requirements of the Special Provisions. 

Warranty: Manufacturer agrees to repair or replace components of the snow melt system that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: Ten years from date of Substantial Completion. 

B.2 Conductors and Cabling 

Wiring to be detailed in the shop drawings.  Provide conductors and cables in accordance WisDOT with 
Standard Specifications. 

B.3 Conduit 

Conduit locations and material to be detailed in the shop drawings.  Provide conduit in accordance with 
WisDOT Standard Specifications. 

B.4 Grounding 

Grounding to be detailed in the shop drawings.  Grounding requirements to be in accordance WisDOT 
with Standard Specifications. 

B.5 Platform Snow Melt System 

Design, furnish and install a complete electric snow melting system by nVent Raychem or approved 
equal, as shown in the contract plans and described in these specifications. The complete system will 
comprise of heating elements, control sensors, relays and contractors, hot/cold cable splices, power 
supply cable from the control equipment mounted in the station power control cabinet and control cables 
from the control sensor to the control equipment and all else necessary to make up a fully functional snow 
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melting system. Equipment shall be UL listed specifically for de-icing and snow melting and conform to 
the requirements of IEEE Standard 515.1. 

The snow melt system shall be designed to have a minimum of two (2) zones covering the areas of snow 
melt shown in the plans. The primary zone(s) shall be a minimum of 4’ wide along the platform edge 
where riders board the bus. This zone has a specific dimension provided in the plans at locations where 
future road widening is anticipated. The secondary zone(s) shall cover the remaining areas as shown on 
the plans. Zones shall be established with consideration made to the potential of secondary zone(s) being 
turned down or off to reduce operating costs.  

The heating elements will be single cable with a self-regulating conductive polymer core and copper bus 
conductors.  Cables shall be able to be field cut and spliced.  Cables to be rated for either 208V or 240V 
operation as required per plans. 

The heating element will be powered as indicated on the plans and shall be designed to provide a 
nominal heat density of 40 watt per square foot.  

The control sensors shall be both, an in-ground type housed in the concrete slab and air sensor which will 
both be capable of detecting the appropriate conditions of both temperature and moisture that indicate the 
formation of ice or snow on the ground.  Provide a minimum of two (2) pavement sensors, one for each 
side of station. 

The snow melt controller/relay panel dimensions shall not exceed an area of 20”w x 20”h x 8”d and must 
fit within the electrical cabinet as shown in the plans.  

The snow melt controller shall be equipped with contact closure Override On and Override Off inputs. 
Override On causes heater operation and Override Off inhibits heater operation. With no contact closures 
to either of the two inputs the heaters shall be controlled based on environmental conditions. 

Pull boxes to be Quazite “PC” style polymer concrete enclosures with open bottom or approved equal.  
Pull box interior dimension shall not be larger than 12” x 12”.  Provide weatherproof, gasketed non-skid 
cover with stainless steel Penta head bolts.  Cover logo “ELECTRIC”.  Provide ½” PVC conduit in base of 
pull box for drainage. 

System Performance: 

1. Heat requirements shall be determined from recommendations in the ASHRAE Handbook 
and / or IEEE Standard 515.1 for a performance classification of Class II (moderate) in a non-
critical application. Heater design and selection will be based upon the desired heat load in 
accordance with the manufacturers published specifications and guidelines. 

2. System power output shall confirm to ASHRAE/IEEE 515.1recommendations under steady 
state conditions.  

Basis of Design:  nVent Thermal Management, or approved equal 

C  Construction 

Install snow melt system at the locations shown on the plans per manufacturer’s written recommendations 
and according to WisDOT standard specification.  All necessary trenching, paving, cutting, excavation, 
backfilling and restoration of the site, paved surfaces, walks, etc., in connection with the Work in this section 
shall be included and shall conform to the requirements of the current standard Construction Specification 
for WisDOT. 

Do not run heating elements (hot leads) directly into electrical cabinet.  Make power connection to heating 
element within a pull box outside of the cabinet and terminate the power connection cold leads at the control 
panel.  

D  Measurement 

The department will measure Station Snow Melt System under this section as each individual unit 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.302 Station Snow Melt System Shelter Type A1 Each 

SPV.0060.303 Station Snow Melt System Shelter Type A2 Each 
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SPV.0060.304 Station Snow Melt System Shelter Type A3 Each 

SPV.0060.305 Station Snow Melt System Shelter Type A4 Each 

SPV.0060.306 Station Snow Melt System Shelter Type A5 Each 

SPV.0060.307 Station Snow Melt System Shelter Type A6 Each 

SPV.0060.308 Station Snow Melt System Shelter Type A7 Each 

SPV.0060.309 Station Snow Melt System Shelter Type A8 Each 

SPV.0060.310 Station Snow Melt System Shelter Type B1 Each 

SPV.0060.311 Station Snow Melt System Shelter Type B2 Each 

SPV.0060.312 Station Snow Melt System Shelter Type B3 Each 

SPV.0060.313 Station Snow Melt System Shelter Type B4 Each 

SPV.0060.314 Station Snow Melt System Shelter Type C Each 

 

Payment is full compensation for furnishing and installing the station snow melt system including heating 
elements, control sensors, relays and contactors, hot/cold cable splices, control panel, circuit wiring 
connections, pull boxes, mounting hardware, fittings, and all incidental items required for a finished and 
complete installation as indicated on the plans. 

16. Street Lighting & Traffic Signal 

 General Requirements for Lighting Work 

Unless otherwise indicated, State Specifications in this section shall be in reference to the State of 
Wisconsin Department of Transportation, Division of Highways, “Standard Specifications for Highway and 
Structure Construction”, Latest Edition, including Supplemental Specifications.   

Contact City of Madison prior to starting street lighting construction.  

City of Madison Contact – Jerry Schippa 608-266-4761 

City of Madison lighting systems shall remain operational during construction at each BRT station.   

 Notice to Contractor – Traffic Signal & Lighting Equipment Lead Time. 

Lead time for traffic signal equipment specified for this project are seeing lead times longer than typical time 
frame.  Order equipment withing 2 weeks of signed contract to assure the equipment is procured in a timely 
fashion to ensure the equipment is installed, inspected, and ready for turn-on at the required date. 

 Install Conduit into Existing Item, Item 652.0700.S;  

A  Description  

This special provision describes installing proposed conduit into an existing manhole, pull box, junction box, 
communication vault, or other structure. 

B  Materials 

Use Nonmetallic Conduit 2-Inch or 3-Inch or Conduit Special 3-Inch, as provided and paid for under other 
items in this contract. Furnish backfill material, topsoil, fertilizer, seed, and mulch conforming to the 
requirements of pertinent provisions of the standard specifications. 

C  Construction 

Expose the outside of the existing structure without disturbing existing conduits or cabling. Drill the 
appropriate sized hole for the entering conduit(s) at a location within the structure without disturbing the 
existing cabling and without hindering the installation of new cabling within the installed conduit. Fill void 
area between the drilled hole and conduit with an engineer-approved filling material to protect against 
conduit movement and entry of fill material into the structure. Tamp backfill into place. 

D  Measurement 

The department will measure Install Conduit Into Existing System by the unit, acceptably installed. Up to 
five conduits entering a structure per entry point into the existing structure will be considered a single unit. 
Conduits in excess of five, or conduits entering at significantly different entry points into the existing pull 
box, manhole, or junction box will constitute multiple units of payment. 
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E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

652.0700.S Install Conduit Into Existing Item EA 

Payment is full compensation for excavating, drilling holes; furnishing and installing all materials, including 
bricks, coarse aggregate, sand, bedding, and backfill; for excavating and backfilling; and for furnishing and 
placing topsoil, fertilizer, seed, and mulch in disturbed areas; for properly disposing of surplus materials; 
and for making inspections. 

 Install Electrical Pull Box, Type I, Item SPV.0060.201; Install Electrical Pull Box, Type III, Item 
SPV.0060.202; Install Electrical Pull Box, Type V, Item SPV.0060.203; Install Electrical Pull Box, 
Type VII, Item SPV.0060.255. 

A  Description  

The work includes transporting and installing electrical pull boxes in accordance to section 653 of the 
standard specifications, the plan details, and as hereinafter provided.  

B  Materials 

Obtain electrical pull box from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad 
Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, 
minimum of three working days prior to picking the materials up.  Furnish any hardware not provided by the 
City of Madison. 

C  Construction 

Install Electrical Pull Box (Type) in accordance to the pertinent provisions of section 653.3 of the standard 
specifications and the plan details.  

D  Measurement 

The department will measure Install Electrical Pull Box (Type), by each unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.201 Install Electrical Pull Box Type I Each 

SPV.0060.202 Install Electrical Pull Box Type III  Each 

SPV.0060.203 Install Electrical Pull Box Type V Each 

SPV.0060.255 Install Electrical Pull Box Type VII Each 

Payment is full compensation for transporting and installing all materials, and for furnishing all equipment 
and incidentals necessary to complete the work. 

 Concrete Base Type G, Item SPV.0060.204; Concrete Base Type LB-3, Item SPV.0060.205; 
Concrete Base Type LB-8, Item SPV.0060.206; Concrete Base Type P, Item SPV.0060.207.  

A  Description  

Construct concrete foundations, including furnishing and installing necessary hardware, as shown on the 
plans, according to the pertinent provisions of standard spec 654, and as hereinafter provided. 

B  Materials 

Furnish Grade A, A-WR, A-FA, or A-IP concrete masonry conforming to the requirements of standard 
spec 501. Conduit cast within the bases shall be Schedule 40 polyvinyl chloride (PVC) electrical conduit 
and shall conform to the requirements of standard spec 652.  

Furnish anchor bolts for Type G bases made from high-strength steel (50 ksi minimum yield strength), 
ASTM A36, and fit each with two hard washers and two heavy hex nuts. Each bolt shall have 
approximately 3 inches or more of thread at the top end. The bolts, washers and nuts shall be galvanized. 

Furnish anchor bolts for LB-2, LB-3, LB-8 and Offset bases made from high-strength steel (50 ksi 
minimum yield strength), ASTM A36, and fit each with two hard washers and two heavy hex nuts. Each 
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bolt shall have approximately 6 inches or more of thread at the top end. The bolts, washers, and nuts 
shall be galvanized.   

Furnish anchor bolts for LB-SP and Offset bases made from high-strength steel (50 ksi minimum yield 
strength), ASTM A36, and fit each with two hard washers and two heavy hex nuts. Each bolt shall have 
approximately 6 inches or more of thread at the top end. The bolts, washers, and nuts shall be galvanized.   

Furnish 1 1/4-inch x 48-inch bolts for the LB-8 bases, including a 4-inch L-bend at the bottom. Furnish 1-
inch x 40-inch bolts for the LB-3 bases, including a 4-Inch L-bend at the bottom. Furnish 3/4 inch x 19 
inch bolts for the Type G bases. Include a concrete maintenance platform on the Type P bases. 
Generally, construct the Type P bases according to the standard detail drawing Concrete Control Cabinet 
Bases. Confirm the location of the conduits in the base with the City of Madison. Anchor bolts, nuts, and 
washers for Concrete Controller Base, Type P, will be provided and installed by the City of Madison when 
installing signal control cabinets. Conform bar steel reinforcement to the requirements of standard spec 
505. 

C  Construction 

Place the bases with one side parallel to the centerline of the street.  

Forms shall be of sufficient depth to provide a minimum of 12 inches of formed base below the finished 
grade on the low side of the base. The top surface of the base shall be level with a 3/4-inch bevel on the 
edges and shall be given a rubbed finish.  

Cast anchor bolts into the base as shown on the plans. Verify the bolt circle diameters before constructing 
the bases.  

Furnish and install manufactured elbows in all bases, except as noted on the details. Install elbows to 
permit installation of conduit in as nearly straight-line runs as possible without unnecessary bends. Bases 
not installed to this standard will not be accepted.   

Extend existing conduit into the bases. Elbows shall conform to the requirements of the type of conduit 
entering the base. Install an extra elbow in each base at the end of a run as directed by the engineer. 
Install extra elbows in any base as directed by the engineer.  

Do not erect poles on the concrete bases until the bases have cured for at least seven days. All concrete 
bases require a rubbed finish down to finished grade. 

D  Measurement 

The department will measure Concrete Base (Type) by each unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.204 Concrete Base Type G Each 

SPV.0060.205 Concrete Base Type LB-3 Each 

SPV.0060.206 Concrete Base Type LB-8 Each 

SPV.0060.207 Concrete Base Type P Each 

SPV.0060.245 Concrete Bases Type LB-SP Each 

Payment is full compensation for furnishing and installing all materials including conduit, bushings, caps 
and/or plugs, ground rod, anchor bolts, cadwelding, copper grounding wire; bar steel reinforcement, and 
concrete masonry; for providing openings through existing pavement where required; for excavation, 
including hand-digging as required, backfill, and disposal of surplus materials. 

 Install Transformer Base 16-inch Steel, Item SPV.0060.208 

A  Description  

This special provision describes transporting and installing steel transformer bases as shown on the plans 
and as follows. 

B  Materials 

Obtain transformer base from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad 
Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, 
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minimum of three working days prior to picking the materials up.  Furnish any hardware not provided by the 
City of Madison. 

C  Construction 

Install transformer bases according to the manufacturer’s instructions, and as shown on the plans. 

D  Measurement 

The department will measure Install Transformer Base 16-Inch Steel as each individual unit, acceptably 
completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.208 Install Transformer Base 16-Inch Each 

Payment is full compensation for transporting and installing transformer bases, mechanical grounding 
connector and related hardware; for leveling shims when required. 

 Install Pole 20-Foot 7 Gauge, Item SPV.0060.209; Install Pole 30-Foot 7 Gauge Single Mount, Item 
SPV.0060.210; Install Pole 30-Foot 7 Gauge Twin Mount, Item SPV.0060.211; Install Pole 30-Foot 11 
Gauge Single Mount, SPV.0060.212; Install Pole 30-Foot 11 Gauge Twin Mount, Item SPV.0060.213: 
Install Pole 20-Foot 7 Gauge (Green), Item SPV.0060.247; Install Pole 30-Foot 7 Gauge Single 
Mount (Green), Item SPV.0060.248.  

A  Description  

This special provision describes transporting and installing poles and arms according to standard spec 
657, the details shown on the plans, and these special provisions. 

B  Materials 

Obtain poles from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot of 
City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, minimum 
of three working days prior to picking the materials up.  Furnish any hardware not provided by the City of 
Madison. 

C  Construction 

Set and plumb metal poles with the use of leveling nuts furnished with the anchor bolts. Level luminaires 
after erecting and leveling the metal standards with bracket arms. The proper leveling method may be 
obtained from the manufacturer’s instruction manual. Torque nuts on anchor and transformer bolts to 
175-200 foot pounds or as directed by the engineer. Provide rust, corrosion, and snit-seize protection at 
all threaded assemblies by coating and mating surfaces with Markal (hightemp – E-Z Break), Never-Seez 
(Marine Grade), LPS 100, Lubriplate, or approved equal.  

Attach the stranded copper ground wire that is installed as a part of the base construction with an 
approved connector (Fargo GC 202 or approved equal) to a ground nut locate inside the pole opposite 
the handhole. 

When transformer bases are not installed, trowel grout between the pole and concrete base and finished 
at an angle from the edge of the pole base to the outer edge of the foundation. Leave a ½ inch slot for 
drainage through the grouting on the street side at the top of the concrete base.  

Cut the poles to modified lengths at the plan locations to meet OSHA clearance requirements at overhead 
transmission lines. 

D  Measurement 

The department will measure Install Pole (description) as each individual unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.209 Install Pole 20-Foot, 7 Gauge Each 

SPV.0060.210 Install Pole 30-Foot, 7 Gauge Single Mount Each 

SPV.0060.211 Install Pole 30-Foot, 7 Gauge Twin Mount Each 

SPV.0060.212 Install Pole 30-Foot, 11 Gauge Single Mount Each 

SPV.0060.213 Install Pole 30-Foot, 11 Gauge Twin Mount Each 

SPV.0060.247 Install Pole 20-Foot, 7 Gauge (Green) Each 

SPV.0060.248 Install Pole 30-Foot, 7 Gauge Single Mount (Green) Each 

Payment is full compensation for transporting and installing according to standard spec 657.5. and for 
cutting poles to lengths less than 30 feet. 

 Install Monotube Pole Type 9 Special, Item SPV0060.214; Install Monotube Arm 35-Foot, Item 
SPV.0060.215. 

A  Description  

This section describes transporting and installing poles and monotube arms for traffic signals confirming 
to standard spec 657, details shown in the plan, and these special provisions 

B  Materials 

The City of Madison will furnish monotube pole and monotube arms including mounting hardware, handhole 
covers, and pole caps.   

Obtain monotube pole and monotube arms from the City of Madison at 3901 Hanson Rd, Madison, WI 
53704.  Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up 
the furnished materials, minimum of three working days prior to picking the materials up.  Furnish any 
hardware not provided by the City of Madison as the plan shows and according to standard spec 654 and 
657.  

C  Construction 

Under each bid item, transport and install poles, ventilated pole caps, arms, and all necessary 
miscellaneous hardware needed to complete the installation of the poles and arms.   

Install dampeners as the plans show and for poles and arms used in configurations susceptible to 
vibration. If the engineer determines that vibration is a problem after a pole and arm has been installed, 
install dampeners as the engineer directs.   

After completing erection using normal pole shaft raking techniques, ensure that the centerline of the 
shaft is vertical.   

Install equipment in accordance to standard spec 657.3.   

Inspect according to 532.3.8 prior to opening to traffic. 

D  Measurement 

The department will measure bid items under this section by each unit acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.214 Install Monotube Pole Type 9 Special  Each 

SPV.0060.215 Install Monotube Arm 35-Foot Each 

Payment for Monotube Pole is full compensation for transporting and installing city furnished poles and for 
providing grounding lugs, fittings, shims, hardware, and other required components the department does 
not furnish. 

Payment for the Install Monotube Arms is full compensation for transporting and installing city furnished 
arms; for testing and installing high strength bolt assemblies; and for providing related mounting hardware, 
leveling shims, and other required components the city does not furnish. 
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 Install Traffic Signal Trombone Arm Aluminum 15-Foot, Item SPV.0060.216; Install Traffic Signal 
Trombone Arm Aluminum 20-Foot, Item SPV.0060.217; Install Traffic Signal Trombone Arm 
Aluminum 22-Foot, Item SPV.0060.218; Install Traffic Signal Trombone Arm Aluminum 25-Foot, 
Item SPV.0060.219; Install Traffic Signal Trombone Arm Aluminum 15-Foot (Green), Item 
SPV.0060.251; Install Traffic Signal Trombone Arm Aluminum 18-Foot (Green), Item SPV.0060.252; 
Install Traffic Signal Trombone Arm Aluminum 20-Foot (Green), Item SPV.0060.253; Install Traffic 
Signal Trombone Arm Aluminum 22-Foot (Green), Item SPV.0060.254; Install Traffic Signal 
Trombone Arm Aluminum 25-Foot (Green), Item SPV.0060.255; Install Traffic Signal Trombone 
Arm Aluminum 12-Foot, Item SPV.0060.265; Install Traffic Signal Trombone Arm Aluminum 12-
Foot, Item SPV.0060.270. 

A  Description  

This special provision describes transporting and installing trombone mast arms and all necessary 
miscellaneous hardware needed to complete the installation of the trombone mast arm as shown on the 
plans, in the standard specifications, and as hereinafter provided.  

B  Materials 

Obtain trombone arms from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad 
Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, 
minimum of three working days prior to picking the materials up.  Furnish any hardware not provided by the 
City of Madison. 

C  Construction 

Install per manufacturer’s instructions and in accordance to spec 657.3.    

D  Measurement 

The department will measure Install Traffic Signal Trombone Arm Aluminum (length) by each individual 
unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.216 Install Traffic Signal Trombone Arm Aluminum 15-Foot Each 

SPV.0060.217 Install Traffic Signal Trombone Arm Aluminum 20-Foot Each 

SPV.0060.218 Install Traffic Signal Trombone Arm Aluminum 22-Foot Each 

SPV.0060.219 Install Traffic Signal Trombone Arm Aluminum 25-Foot Each 

SPV.0060.251 Install Traffic Signal Trombone Arm Aluminum 15-Foot (Green) Each 

SPV.0060.252 Install Traffic Signal Trombone Arm Aluminum 18-Foot (Green) Each 

SPV.0060.253 Install Traffic Signal Trombone Arm Aluminum 20-Foot (Green) Each 

SPV.0060.254 Install Traffic Signal Trombone Arm Aluminum 22-Foot (Green) Each 

SPV.0060.255 Install Traffic Signal Trombone Arm Aluminum 25-Foot (Green) Each 

SPV.0060.265 Install Traffic Signal Trombone Arm Aluminum 12-Foot  Each 

SPV.0060.270 Install Traffic Signal Trombone Arm Aluminum 12-Foot (Green) Each 

Payment is full compensation transporting and installing all materials including all hardware, fittings, 
mounting clamps, shims and attachments necessary to completely install the mast arms. 

 

 Install Traffic Signal Heads 12-Inch, 3-Section Vertical, Item SPV.0060.220; Install Traffic Signal 
Heads 12-Inch, 4-Section Vertical, Item SPV.0060.221; Install Traffic Signal Heads 12-Inch, 5-
Section Vertical, Item SPV.0060.222; Install Traffic Signal Heads 12-Inch, 3-Section Transit, Item 
SPV.0060.223; Install Traffic Signal Heads 16-Inch, Pedestrian with Countdown, Item 
SPV.0060.224.  

A  Description  

This special provision describes transporting and installing vehicle and pedestrian signals with LED 
indications according to the standard specifications and these special provisions.  

B  Materials 
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Obtain traffic signal head equipment from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  
Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the 
furnished materials, minimum of three working days prior to picking the materials up.  Furnish any hardware 
not provided by the City of Madison. 

C  Construction 

Construct according to standard spec 658 including assembly of traffic signal head equipment.  

D  Measurement 

The department will measure Install Traffic Signal Heads (Description) by each individual unit, acceptably 
completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.220 Install Traffic Signal Heads 12-Inch, 3-Section Vertical Each 

SPV.0060.221 Install Traffic Signal Heads 12-Inch, 4-Section Vertical Each 

SPV.0060.222 Install Traffic Signal Heads 12-Inch, 5-Section Vertical Each 

SPV.0060.223 Install Traffic Signal Heads 12-Inch, 3-Section Transit Each 

SPV.0060.224 Install Traffic Signal Heads 16-Inch, Pedestrian with Countdown Each 

Payment is full compensation for transporting, assembly, and installing a complete and functioning 
assembly.   

 Install Backplates Signal Face, 3-Section 12-Inch, Item SPV.0060.225; Install Backplates Signal 
Face, 4-Section 12-Inch, Item SPV.0060.226; Install Backplates Signal Face, 5-Section 12-Inch, Item 
SPV.0060.227.  

A  Description  

This special provision describes transporting and installing backplates for signal faces. 

B  Materials 

Obtain backplates from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot 
of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, minimum 
of three working days prior to picking the materials up.  Furnish any hardware not provided by the City of 
Madison. 

C  Construction 

Install the backplates according to standard spec 658.3, the manufacturer’s instructions, and as shown on 
the plans.  

D  Measurement 

The department will measure Install Backplates Signal Face (Description) 12-Inch by each individual unit, 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.225 Install Backplates Signal Face 3-Section 12-Inch Each 

SPV.0060.226 Install Backplates Signal Face 3-Section 12-Inch Each 

SPV.0060.227 Install Backplates Signal Face 3-Section 12-Inch Each 

Payment is full compensation for transporting and installing all materials. 

 Install Platform APS System 4 Push Buttons, Item SPV.0060.228. 

A  Description  

This special provision describes transporting and installing APS system including 4 push buttons.  

B  Materials 
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Obtain APS system with 4 push buttons from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  
Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the 
furnished materials, minimum of three working days prior to picking the materials up.  Furnish any hardware 
not provided by the City of Madison. 

C  Construction 

Install APS Push Button Stations according to section 658.3.3 of the standard spec. 

Install the APS Push Button Stations as shown on the plans and per manufacturer’s instructions. For each 
push button location provide a 3/4-Inch diameter push button mounting hole for wiring purposes in 
standards or poles. De-burr the holes after sawing and before installing the wire.  

Notify Chad Veinot of City of Madison at (608) 267-1960 upon completion of the installation of the APS 
Push Button Stations. 

Provide the City of Madison audio files for the APS system.  

D  Measurement 

The department will measure Install Platform APS System 4 Push Buttons by each individual unit, 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.228 Install Platform APS System 4 Push Buttons Each 

Payment is full compensation for transporting and installing of department furnished APS System and 
push buttons and for all labor, tools, equipment, and incidentals necessary to complete this item. 

 Install NEMA TS2 Type 1 Traffic Signal Control Cabinet, Item SPV.0060.229.  

A  Description  

This special provision describes the transporting and installing of City furnished traffic signal cabinet as the 
plans show and as follows. Furnish and install at no extra cost any equipment and materials not specifically 
described but required in order to perform the intended functions in the cabinet. 

B  Materials 

Use materials furnished by the City including: the traffic signal controller, traffic signal ethernet switch, 
Malfunction Management Unit (MMU), traffic signal cabinet, and other peripheral traffic signal cabinet 
equipment. 

Obtain traffic signal cabinet and cabinet materials from the City of Madison at 3901 Hanson Rd, Madison, 
WI 53704.  Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking 
up the furnished materials, minimum of three working days prior to picking the materials up.  Furnish any 
hardware not provided by the City of Madison. 

Provide all other needed materials in conformance to 651.2, 652.2, 653.2, 654.2, 655.2, 656.2, 657.2, 658.2 
and 659.2 of the standard specs. 

C  Construction 

Perform work conforming to 651.3, 652.3, 653.3, 654.3, 655.3, 656.3, 657.3, 658.3 and 659.3 of the 
standard specs except as specified below. 

Request a signal inspection of the completed signal installation to the project engineer at least five (5) 
working days prior to the time of the requested inspection. The City of Madison personnel will perform the 
inspection. 

Coordinate directly with Chad Veinot of the City of Madison at (608) 267-1960 to schedule the cabinet 
acceptance testing. The City has final determination of the cabinet acceptance testing date and time. 

D  Measurement 
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The department will measure Install NEMA TS2 Type 1 Traffic Signal Control Cabinet by each individual 
unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.229 Install NEMA TS2 Type 1 Traffic Controller Cabinet Each 

Payment is full compensation for transporting and installing the traffic signal controller and the traffic signal 
cabinet; for furnishing and installing all other items necessary (such as, wire nuts, splice kits and/or 
connectors, tape, insulating varnish, ground lug fasteners, etc.) to make the proposed system complete 
from the source of supply to the most remote unit and for clean-up and waste disposal. 

 Install Traffic Signal Controller, Item SPV.0060.230; 

A  Description  

This special provision describes transporting and installing a traffic signal controller with auxiliary 
equipment.  

B  Materials 

Obtain traffic signal controller from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.   

C  Construction 

Perform work conforming to 651.3, 652.3, and 655.3 of the standard specs except as specified below. 

Request a signal inspection of the completed signal installation to the project engineer at least five (5) 
working days prior to the time of the requested inspection. The City of Madison personnel will perform the 
inspection. 

Coordinate directly with Chad Veinot of the City of Madison at (608) 267-1960 to schedule the controller 
acceptance testing. The City has final determination of the acceptance testing date and time. 

D  Measurement 

The department will measure Install Traffic Signal Controller by each individual unit, acceptably 
completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.230 Install Traffic Signal Controller Each 

Payment is full compensation for transporting and installing the traffic signal controller, and all auxiliary 
equipment. 

 Optical Signal Preempt, Item SPV.0060.231 

A  Description  

This special provision describes furnishing and installing optical signal preempt equipment at signalized 
intersections at the location and the quantity as shown on the plan. 

B  Materials 

Furnish the following:  

1. GTT Opticom Model 764 Multimode Phase Selector  

2. GTT Opticom Model 711 Single Channel Optical Detector(s)  

Furnish and install preemption detector cable, jumpers and any auxiliary equipment as necessary for a 
complete operating system. 

C  Construction 

Install detectors on the top horizontal member of monotube arms, between the first and second traffic 
signal head, and as otherwise shown on the plan or as directed by Madison Traffic Engineering.  
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The detectors will generally be on the far side of the intersection, and aimed at approaching traffic, or as 
directed by Madison Traffic Engineering staff. Install detector cable from the detector to the control 
cabinet without splicing at each intersection, using the shortest conduit path and leaving 5-ft slack at each 
handhole.  

All installation methods to be consistent with the manufacturer’s instructions. Card rack and discriminator 
installation, as well as cabinet connections, will be made by the Contractor.   

Request an inspection of the installed system to the project engineer at least five (5) working days prior to 
the time of the requested inspection. The City of Madison personnel will perform the inspection. 

 

D  Measurement 

The department will measure Optical Signal Preempt by each individual unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.231 Optical Signal Preempt System Each 

Payment is full compensation for furnishing and installing detectors and cable; for furnishing and delivering 
discriminators, card racks, cables and miscellaneous materials to the City Traffic Engineering Field Office, 
1120 Sayle Street. 

 Install LED Luminaire and Mounting Bracket Type I, Item SPV.0060.232; Install LED Luminaire and 
Mounting Bracket Type II, Item SPV.0060.233; Install LED Luminaire and Mounting Bracket Type 
III, Item SPV.0060.234; Install LED Luminaire and Mounting Bracket Type IV, Item SPV.0060.235; 
Install LED Luminaire and Mounting Bracket Type V, Item SPV.0060.236; Install LED Luminaire and 
Mounting Bracket Type VI, Item SPV.0060.237; Install LED Luminaire and Mounting Bracket Type 
A, Item SPV.0060.238; Install LED Luminaire and Mounting Bracket Type B, Item SPV.0060.239; 
Install LED Luminaire and Mounting Bracket Type C, Item SPV.0060.240; Install LED Luminaire 
and Mounting Bracket Type D, Item SPV.0060.241. 

A  Description  

This special provision describes transporting and installing luminaires and luminaire brackets/arms, as 
specified in standard specs 651, 655, and 659, as shown on the plans, and as provided hereinafter. 

B  Materials 

Obtain luminaire and mounting brackets/arms from the City of Madison at 3901 Hanson Rd, Madison, WI 
53704.  Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up 
the furnished materials, minimum of three working days prior to picking the materials up.  Furnish any 
hardware not provided by the City of Madison. 

C  Construction 

Install LED Luminaires and Mounting Bracket (Type) in accordance to the pertinent provisions of standard 
spec 659 and as the manufacturer’s instructions.  

D  Measurement 

The department will measure Install LED Luminaires and Mounting Bracket (Type) by each individual unit, 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.232 Install LED Luminaire and Mounting Bracket Type I Each 

SPV.0060.233 Install LED Luminaire and Mounting Bracket Type II Each 

SPV.0060.234 Install LED Luminaire and Mounting Bracket Type III Each 

SPV.0060.235 Install LED Luminaire and Mounting Bracket Type IV Each 

SPV.0060.236 Install LED Luminaire and Mounting Bracket Type V Each 

SPV.0060.237 Install LED Luminaire and Mounting Bracket Type VI Each 

SPV.0060.238 Install LED Luminaire and Mounting Bracket Type A Each 

SPV.0060.239 Install LED Luminaire and Mounting Bracket Type B Each 

SPV.0060.240 Install LED Luminaire and Mounting Bracket Type C Each 

SPV.0060.241 Install LED Luminaire and Mounting Bracket Type D Each 

Payment is full compensation for transporting and installing all materials, including all luminaires and pole 
mounting hardware.  

 Install Lighting Assembly Type III, SPV.0060.242 

A  Description   

This special provision describes transporting and installing a lighting assembly type III that includes 
decorative luminaire fixture, decorative shroud, and decorative luminaire arm including finial.   

B  Materials 

The City of Madison will furnish decorative luminaire fixture, decorative shroud, and decorative luminaire 
arm with finial.   

Obtain lighting assembly equipment from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  
Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the 
furnished materials, minimum of three working days prior to picking the materials up.  Furnish any hardware 
not provided by the City of Madison.  

Note this item does not include the light pole.   

C  Construction 

Construct in accordance to the applicable portions of standard spec 659 and the manufacturer’s 
instructions.   

D  Measurement 

The department will measure Install Lighting Assembly Type III by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.242 Install Lighting Assembly Type III Each 

Payment is full compensation for transporting and installing all materials including hardware, fittings, 
mounting devices, and attachments necessary to completely install luminaire fixture, shroud, and luminaire 
arm with finial.    

 Removing Street Lighting Assembly, SPV.0060.243 

A  Description   

This special provision describes removing existing street light pole assemblies and electrical wire, in 
accordance to the pertinent provisions of section 204 of the standard specifications and as hereinafter 
provided.   

B  Materials  (Vacant) 

C  Construction 

Arrange for the de-energizing of the lighting system with the local utility after receiving approval from the 
engineer that the existing light pole assembly can be removed.  
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Notify Chad Veinot of City of Madison at (608) 267-1960 at least three working days prior to the removal of 
the lighting assembly.  Complete this work immediately following shut down of equipment.   

Remove light pole, luminaire arm, luminaire, electrical wire within pole where noted in the plans.  Dispose 
of all material outside the department right of way. Removing concrete bases will be paid for under a 
separate bid item.  

D  Measurement 

The department will measure Removing Street Light Assembly by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.243 Removing Street Lighting Assembly Each 

Payment is full compensation for removing light pole assembly, disassembling, scrapping materials, 
disposing of scrap material and cabling/wiring.  

 Install Lighting Assembly Type III Pole, SPV.0060.244 

A  Description   

This special provision describes transporting and installing lighting assembly type III decorative pole.  

B  Materials 

Obtain light pole from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot 
of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, minimum 
of three working days prior to picking the materials up.  Furnish any hardware not provided by the City of 
Madison. 

C  Construction 

Construct in accordance to the applicable portions of standard spec 659 and the manufacturer’s 
instructions.   

D  Measurement 

The department will measure Install Lighting Assembly Type III Pole by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.244 Install Lighting Assembly Type III Pole Each 

Payment is full compensation for transporting and installing all materials including hardware, fittings, 
mounting devices, and attachments necessary to completely install light pole.     

 Install Traffic Signal Standards Aluminum 13-FT (Green), Item SPV.0060.249; Install Traffic Signal 
Standards Aluminum 15-FT (Green), Item SPV.0060.250. 

A  Description  

This special provision describes transporting and installing standards and all necessary miscellaneous 
hardware needed to complete the installation of the standards as shown on the plans, in the standard 
specifications, and as hereinafter provided.  

B  Materials 

Obtain standards from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot 
of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, minimum 
of three working days prior to picking the materials up.  Furnish any hardware not provided by the City of 
Madison. 

C  Construction 

Install per manufacturer’s instructions and in accordance to spec 657.3. 

D  Measurement 
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The department will measure Install Traffic Signal Standards Aluminum (length) by each individual unit, 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.249 Traffic Signal Standards Aluminum 13-FT (Green) Each 

SPV.0060.250 Traffic Signal Standards Aluminum 15-FT (Green) Each 

Payment is full compensation for furnishing and installing the standards. 

 Install Pedestal Bases (Green), Item SPV.0060.256; Install Transformer Bases Breakaway 11 1/2-
Inch Bolt Circle (Green), Item SPV.0060.257. 

A  Description  

This special provision describes transporting and installing bases and all necessary miscellaneous 
hardware needed to complete the installation of the bases as shown on the plans, in the standard 
specifications, and as hereinafter provided.  

B  Materials 

Obtain bases from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot of 
City of Madison at (608) 267-1960 to make arrangements for picking up the furnished materials, minimum 
of three working days prior to picking the materials up.  Furnish any hardware not provided by the City of 
Madison. 

C  Construction 

Install per manufacturer’s instructions and in accordance to spec 657.3. 

D  Measurement 

The department will measure Install Pedestal Bases (Green) by each individual unit, acceptably 
completed. 

The department will measure Install Transformer Bases Breakaway 11 1/2-Inch Bolt Circle (Green) by 
each individual unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.256 Install Pedestal Bases (Green) Each 

SPV.0060.257 Install Transformer Bases Breakaway 11 1/2-Inch Bolt Circle (Green) Each 

Payment is full compensation for furnishing and installing all materials including the base, grounding lugs 
and related mounting hardware; for leveling shims; for corrosion prevention; and for disposal of surplus 
materials. 

 Salvage and Reinstall Lighting Assembly Item SPV.0060.258 

A  Description  

This special provision describes salvaging and reinstalling existing light pole as shown on the plans in 
accordance to the pertinent provisions of section 204 of the standard specifications and as hereinafter 
provided.  Specific removal items are noted in the plans. 

B  (Vacant) 

C  Construction 

Salvage lighting equipment and poles, including transformer bases, poles, luminaire arms, and luminaire 
fixtures per plan from their concrete footing and disassemble out of traffic.  Remove wiring/cabling per plan.  
Ensure that access handhold doors and hardware remain intact.  Make a reasonable effort to inspect 
salvaged equipment for damage or defects.   

If damage or defects discovered, contact Chad Veinot of City of Madison at (608) 267-1960. The City 
assumes that all equipment is in good condition and in working order prior to the contractor’s removal 
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operation.  Prior to removal, inspect and provide a list of any damaged or non-working traffic signal 
equipment to the engineer.  Any equipment not identified as damaged or not working, prior to removal, will 
be replaced by the contractor at no cost to the department. 

Remove all lighting wire from the conduit system as noted on the plan.  Dispose of wire and cable.   

Complete the removal work immediately following shut down of this equipment.  All light poles shall be 
operational and lit during nighttime hours for the duration of the project.  Once the existing light poles are 
disconnected and removed, the light poles must be reinstalled and reconnected to the system on the same 
working day so that the luminaires are operational and lit by the nighttime hours.   

Reinstall the salvaged lighting equipment at the new locations shown on the plan and in accordance with 
sections 652.3, 657.3, 658.3, 659.3 of the standard specifications. 

D  Measurement 

The department will measure Salvage and Reinstall Lighting Assembly by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.258 Salvage and Reinstall Lighting Assembly  Each 

Payment is full compensation for removing, disassembling lighting equipment, scrapping of some materials, 
disposing of scrap material, salvaging the equipment, stowing, projecting from damage, and reinstalling the 
lighting equipment at the new locations specified in the plan. 

 Salvage and Reinstall Microwave Detector Item SPV.0060.259;  

A  Description  

This work includes salvaging and reinstalling a microwave detector at the locations shown on the plans. 

B  Materials 

Furnish the manufacturer-required cable for the reinstallation of the microwave detector.     

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of 
microwave detector and all subsequent changes in operation. Install the microwave detector per plan. 
Install the detector manufacturer’s connector cable whip from the detectors to the handhold or base. 
Contractor will install microwave detection equipment in the traffic signal control cabinet.   

Vehicle detection programming will be performed by City of Madison.  Notify Chad Veinot of City of 
Madison at (608) 267-1960 upon completion of the installation of the microwave detector. 

D  Measurement 

The department will measure Salvage and Reinstall Microwave Detector by each unit, acceptably 
completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.259 Salvage and Reinstall Microwave Detector EA 

Contract unit price for salvage and reinstall microwave detector, shall be full compensation for furnishing 
all labor, equipment, supervision, salvaging and reinstalling microwave detector, furnishing cable, 
installation, touchup painting, cleanup, and all else necessary to install microwave detection where 
indicated. 

 Salvage and Reinstall EVP Detector Item SPV.0060.260;  

A  Description  

This work includes of salvaging and reinstalling an EVP detector at the locations shown on the plans. 

B  Materials 
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Furnish the manufacturer-required cable for the reinstallation of the EVP detector.     

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of EVP 
detector and all subsequent changes in operation. Install the EVP detector per plan. Contractor will install 
microwave detection equipment in the traffic signal control cabinet.   

EVP detector programming will be performed by City of Madison.  Notify Chad Veinot of City of Madison 
at (608) 267-1960 upon completion of the installation of the EVP detector. 

D  Measurement 

The department will measure Salvage and Reinstall EVP Detector by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.260 Salvage and Reinstall EVP Detector EA 

Contract unit price for salvage and reinstall EVP detector, shall be full compensation for furnishing all labor, 
equipment, supervision, salvaging and reinstalling EVP detector, furnishing cable, installation, touchup 
painting, cleanup, and all else necessary to install EVP detection where indicated. 

 

 Salvage and Reinstall Video Detection Camera Item SPV.0060.261;  

A  Description  

This work includes salvaging and reinstalling a Video Detection Camera at the locations shown on the 
plans. 

B  Materials 

Furnish the manufacturer-required cable for the reinstallation of the video detection camera.     

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of video 
detection camera and all subsequent changes in operation. Install the video detection camera per plan. 
Contractor will install video detection camera in the traffic signal control cabinet.   

Vehicle detection programming will be performed by City of Madison.  Notify Chad Veinot of City of 
Madison at (608) 267-1960 upon completion of the installation of the video detection camera. 

D  Measurement 

The department will measure Salvage and Reinstall Video Detection Camera by each unit, acceptably 
completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.261 Salvage and Reinstall Video Detection Camera EA 

Contract unit price for salvage and reinstall video detection camera, shall be full compensation for furnishing 
all labor, equipment, supervision, salvaging and reinstalling video detection camera, furnishing cable, 
installation, touchup painting, cleanup, and all else necessary to install video detection camera where 
indicated. 

 Salvage and Reinstall Gridsmart Detection Camera Item SPV.0060.262;  

A  Description  

This work includes salvaging and reinstalling a Gridsmart Detection Camera at the locations shown on 
the plans. 

B  Materials 
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Furnish the manufacturer-required cable for the reinstallation of the video detection camera.     

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of 
Gridsmart detection camera and all subsequent changes in operation. Install the Gridsmart detection 
camera per plan. Contractor will install Gridsmart detection camera in the traffic signal control cabinet.   

Vehicle detection programming will be performed by City of Madison.  Notify Chad Veinot of City of 
Madison at (608) 267-1960 upon completion of the installation of the video detection camera 

D  Measurement 

The department will measure Salvage and Reinstall Gridsmart Detection Camera by each unit, 
acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.262 Salvage and Reinstall Gridsmart Detection Camera EA 

Contract unit price for salvage and reinstall Gridsmart detection camera, shall be full compensation for 
furnishing all labor, equipment, supervision, salvaging and reinstalling Gridsmart detection camera, 
furnishing cable, installation, touchup painting, cleanup, and all else necessary to install Gridsmart detection 
camera where indicated. 

. 

 Salvage and Reinstall Wireless Antenna Item SPV.0060.263;  

A  Description  

This work includes salvaging and reinstalling a wireless antenna at the locations shown on the plans. 

B  Materials 

Furnish the manufacturer-required cable for the reinstallation of the wireless antenna.     

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of wireless 
antenna and all subsequent changes in operation. Install the wireless antenna per plan. 

D  Measurement 

The department will measure Salvage and Reinstall Wireless Antenna by each unit, acceptably 
completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.263 Salvage and Reinstall Wireless Antenna EA 

Contract unit price for salvage and reinstall wireless antenna, shall be full compensation for furnishing all 
labor, equipment, supervision, salvaging and reinstalling wireless antenna, furnishing cable, installation, 
touchup painting, cleanup, and all else necessary to install wireless antenna where indicated. 

 

 Install Lighting Control Cabinet, Item SPV.0060.264;  

A  Description  

This special provision describes transporting and installing a lighting control cabinet with all electrical 
components and wiring assembled.  

B  Materials 

Obtain lighting control cabinet from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact 
Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the furnished 
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materials, a minimum of three working days prior to picking the materials up.  Furnish any hardware not 
provided by the City of Madison. 

C  Construction 

Assemble the control cabinet as shown on the plans. Pretest the cabinet prior to transporting to the site. 
Mount all equipment to panel in enclosure. Train the cables in straight horizontal and vertical directions 
and be parallel next to and adjacent to other cables whenever possible. Mount the cabinet to the concrete 
base per the manufacturer’s requirements. The work under this bid item includes connection and 
termination to the feeder system wiring.  

D  Measurement 

The department will measure Install Lighting Control Cabinet by each unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.264 Install Lighting Control Cabinet EA 

Payment is full compensation for transporting and installing photo control, contactors, panel, distribution 
blocks, surge arrestor, enclosure, grounding, wiring and electrical components; and for mounting to the 
concrete base. 

 Salvage and Reinstall PTZ Camera, Item SPV.0060.266;  

A  Description  

This work includes salvaging and reinstalling a PTZ Camera at the locations shown on the plans. 

B  Materials 

Furnish the manufacturer-required cable for the reinstallation of the video detection camera. 

C  Construction 

Notify Chad Veinot at least five working days prior to the scheduled salvage and reinstallation of PTZ 
camera and all subsequent changes in operation. Install the PTZ camera per plan.  

D  Measurement 

The department will measure Salvage and Reinstall PTZ Camera by each unit, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.266 Salvage and Reinstall PTZ Camera EA 

Contract unit price for salvage and reinstall PTZ camera, shall be full compensation for furnishing all labor, 
equipment, supervision, salvaging and reinstalling PTZ camera, furnishing cable, installation, touchup 
painting, cleanup, and all else necessary to install PTZ camera where indicated. 

 

 Install EVP Detector, Item SPV.0060.267;   

A  Description  

This work includes salvaging and installing a EVP detector at the locations shown on the plans. 

B  Materials 

Obtain EVP detector head and cable from the City of Madison at 3901 Hanson Rd, Madison, WI 53704.  
Contact Chad Veinot of City of Madison at (608) 267-1960 to make arrangements for picking up the 
furnished materials, minimum of three working days prior to picking the materials up.  Furnish any hardware 
not provided by the City of Madison. 

C  Construction 
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Notify Chad Veinot at least five working days prior to the scheduled installation of EVP detector and all 
subsequent changes in operation. Install the EVP detector per plan. Contractor will install microwave 
detection equipment in the traffic signal control cabinet.   

EVP detector programming will be performed by City of Madison.  Notify Chad Veinot of City of Madison 
at (608) 267-1960 upon completion of the installation of the EVP detector. 

D  Measurement 

The department will measure Install EVP Detector Head by each unit, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.267 Install EVP Detector EA 

Contract unit price for installing EVP detector, shall be full compensation for furnishing all labor, equipment, 
supervision, salvaging and reinstalling EVP detector, furnishing cable, installation, touchup painting, 
cleanup, and all else necessary to install EVP detection where indicated. 

 Traffic Signal Controller Firmware Update, Item SPV.0060.271; 

A  Description  

This special provision describes upgrading existing Cobalt traffic signal controllers to the latest firmware 
EOS.  

B  (Vacant) 

C  Construction 

Perform work conforming to 651.3, 652.3, and 655.3 of the standard specs except as specified below. 

Request a traffic signal controller firmware update inspection to the project engineer at least five (5) 
working days prior to the time of the requested inspection. The City of Madison personnel will perform the 
inspection. 

Coordinate directly with Chad Veinot of the City of Madison at (608) 267-1960 to schedule the controller 
acceptance testing. The City has final determination of the acceptance testing date and time. 

D  Measurement 

The department will measure Traffic Signal Controller Firmware Update by each individual unit, 
acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.271 Traffic Signal Controller Firmware Update Each 

Payment is full compensation for upgrading the existing Cobalt traffic signal controller to the latest firmware 
EOS, and all auxiliary equipment. 

 Loop Detector Lead-In Cable Special, Item SPV.0090.201 

A  Description  

This special provision describes furnishing and installing loop detector lead in cable according to standard 
spec 655. 

B  Materials 

Furnish 0.25 inch diameter, 4-conductor, #18 AWG, waterproof, shielded, polypropylene insulation cable, 
with HDPE outer jacket, meeting IMSA specifications. Provide loop detector lead in cable to be smooth on 
the outside without any ripples or ribbing from cable wires. 

C  Construction 

Install loop detector lead-in cables in accordance with section 655.3.8 of the standard specifications. 
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Furnish and install one cable for every two loops from each loop handhole to the intersection control 
cabinet via the most direct route, without intermediate splicing. Most of the loops will be new and are 
shown on the plan. Install cable for some existing loops. Verify cable needs with the City of Madison 
Traffic Engineering staff before completing intersection wiring. 

D  Measurement 

The department will measure Loop Detector Lead-In Cable by the linear foot, acceptably completed, 
measured from the splice with the loop lead in wire along the centerline of the conduit to its connection 
with terminals in the control cabinet. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.201 Loop Detector Lead-In Cable Special LF 

Payment is full compensation for furnishing and installing all materials, and for furnishing all equipment and 
incidentals necessary to complete the work.  

 Electrical Wire Lighting 14-3 UF Grounded, Item SPV.0090.202 

A  Description  

This special provision describes furnishing and installing electrical wire lighting, 14-3 type UF cable 
according to standard spec 655 and these specifications. 

B  Materials 

Furnish type UF cable with ground including the number and size of conductors as the plans show. Use 
cable conforming to ANSI/UL 493. 

C  Construction 

Furnish and install one cable to each LED luminaire from base of pole to the luminaire. 

D  Measurement 

The department will measure Electrical Wire Lighting 14-3 UF Grounded by the linear foot, acceptably 
completed, measured from the splice with the system lighting circuit in the pole base to the connection 
terminals in the luminaire. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.202 Electrical Wire Lighting 14-3 UF Grounded LF 

Payment is full compensation for furnishing and installing all materials, and for furnishing all equipment and 
incidentals necessary to complete the work. 

 Furnish and Install Fiber Optic Cable Outdoor Plant 12-CT, Item SPV.0090.203 

A  Description  

Furnish and install pre-terminated Fiber Optic Terminal Block from new Traffic Control Cabinet to Existing 
City Fiber Optic Splice Point.  

B  Materials 

Furnish 12 strand OS2 (ITU-T G.652D compliant) singlemode fiber optic cable assembly pre-terminated to 
LC-UPC connectors within sealed IP67 rated terminal block on side 1 – un-connectorized side 2.  Jacket 
to be all dielectric outdoor duct rated material 

C  Construction 

Install fiber optic cable in conformance with Section 678.3.1 of the standard specifications. Contractor to 
make fiber splice as noted on the plans. Test Fiber Optic Connections in accordance with Section 678.3.4 
of the standard specs.   

D  Measurement 
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The department will measure the Furnish and Install Fiber Optic Cable Outdoor Plant 12-CT bid items by 
the linear foot, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.203 Furnish and Install Fiber Optic Cable Outdoor Plan 12-CT LF 

Payment is full compensation for installing, transporting, testing department-furnished cabling and splicing. 

 Electrical Wire Lighting 3/0 AWG, Item SPV.0090.301; Electrical Wire Lighting 350KCM AWG, Item 
SPV.0090.302 

A  Description  

This special provision describes furnishing and installing electrical wire lighting according to standard spec 
655 and these specifications. 

B  Materials 

Furnish type electrical cable in accordance to section 655.2 of the standard specifications.   

C  Construction 

Install electrical wire in accordance with Section 655.3 of the standard specifications.  

D  Measurement 

The department will measure Electrical Wire Lighting (Size) bid items by the linear foot, acceptably 
completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.301 Electrical Wire Lighting 3/0 AWG LF 

SPV.0090.302 Electrical Wire Lighting 350KCM AWG LF 

Payment is full compensation for providing electrical wire; for making connections; for providing connectors, 
including wire nuts, fuses, fuse holders, splices, tape, insulating varnish or sealant; and for testing the 
circuits. The department will pay for wiring from the underground feeder system to the luminaire under the 
Electrical Wire Lighting bid item appropriate for the wire size the plans show. 

 

 Conduit Rigid Nonmetallic Schedule 40 3 1/2-Inch, Item SPV.0090.303 

A  Description  

This special provision describes furnishing and installing conduit according to standard spec 652 and these 
specifications. 

B  Materials 

Furnish conduit in accordance to section 655.2.3 of the standard specifications.   

C  Construction 

Install conduit in accordance with Section 655.3 of the standard specifications.  

D  Measurement 

The department will measure Conduit Rigid Nonmetallic Schedule 40 3 1/2-Inch bid item by the linear 
foot, acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0090.303 Conduit Rigid Nonmetallic Schedule 40 3 1/2-Inch LF 

Payment is full compensation for the Conduit Rigid Nonmetallic bid item for providing the conduit, conduit 
bodies, and fittings; for providing conduit hangers, clips, attachments, and fittings used to support conduit 
on structures; for pull wires or ropes; for expansion fittings and caps; for excavating, bedding, and 
backfilling, including any sand, concrete, or other required materials; and for making inspections.  

 Temporary Traffic Signal (High Point), Item SPV.0105.201; Temporary Traffic Signal (Randolph), 
Item SPV.0105.202; Temporary Traffic Signal (Westfield), Item SPV.0105.203; Temporary Traffic 
Signal (Gammon), Item SPV.0105.204; Temporary Traffic Signal (Grand Canyon), Item 
SPV.0105.205; Temporary Traffic Signal (Yellowstone), Item SPV.0105.206; Temporary Traffic 
Signal (Island), Item SPV.0105.207; Temporary Traffic Signal (Rosa), Item SPV.0105.208; 
Temporary Traffic Signal (Whitney Way), Item SPV.0105.209; Temporary Traffic Signal (Regent), 
Item SPV.0105.210; Temporary Traffic Signal (Midvale), Item SPV.0105.211; Temporary Traffic 
Signal (Blair), Item SPV.0105.231; Temporary Traffic Signal (Paterson), Item SPV.0105.232; 
Temporary Traffic Signal (Baldwin), Item SPV.0105.233; Temporary Traffic Signal (First), Item 
SPV.0105.234; Temporary Traffic Signal (Fourth Main), Item SPV.0105.235; Temporary Traffic 
Signal (Milwaukee), Item SPV.0105.236.Temporary Traffic Signal (Marquette), Item SPV.0105.237; 
Temporary Traffic Signal (Fair Oaks), Item SPV.0105.238; Temporary Traffic Signal (Mendota), Item 
SPV.0105.239; Temporary Traffic Signal (Thierer), Item SPV.0105.240. 

A  Description  

This special provision describes installing temporary traffic signals for intersections, using overhead 
electrical wiring to temporary traffic signal poles and temporary supports, and providing non-intrusive 
vehicle detection according to standard spec 661 and as amended herein. This special covers temporary 
lighting at the intersection including overhead conductors, arms, luminaires, supplying wood poles, 
maintaining wood poles, and removing wood poles.  

B  Materials 

Furnish and use materials that are according to standard spec 661.2 and as amended herein.  

B.1  Signal Poles and Signal Faces  

Furnish new or used poles and traffic signal standards for use in temporary signals conforming to the 
pertinent requirements of standard spec 657 and 661. Furnish signal faces according to standard spec 
661.2.2.2. 

B.2  Signal Cabinet  

Furnish new or equivalent to new materials as specified in standard spec 661.2 and as follows: 

B.2.1  Controller  

Furnish a new or equivalent to new Econolite Cobalt TS2 Type-1 controller with Telemetry Module. The 
controller shall be compatible with the City of Madison closed loop system (CLS).  

B.2.2  Conflict Monitor  

Furnish a new or equivalent to new NEMA+ 12-Channel Signal Conflict Monitor, with LCD display, and an 
Ejector Tab card release on side of card. 

Provide keys to the temporary signal control cabinet to the City of Madison in addition to other required 
keys according to standard spec 661.2.1.  

B.3  Luminaires  

Furnish luminaire arms and luminaries conforming to the pertinent requirements of standard spec 657 
and 659. The luminaries shall be 160-watt, full cutoff, LED and shall be furnished with photo electric cells 
to turn the luminaire on and off.   

B.4  Emergency Vehicle Pre-emption Hardware, Cable, and Equipment  

Furnish and install Optical signal preempt for the temporary signals that is compatible with the City’s EVP 
systems. All approach directions each need to be detected and brought back individually to the signal 
control cabinet. Emergency Vehicle Pre-Emption shall be included at:  

1. University Avenue & Midvale Boulevard  
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B.5  Vehicle Detection Hardware, Cable and Equipment  

The contractor, with prior approval of the engineer and the City of Madison, shall select the vehicle 
detection technology best suited for the site conditions and the anticipated construction work zones and 
activities. The engineer reserves the right to request a demonstration of any or all temporary vehicle 
detection technologies prior to said approval. Vehicle detection technologies considered shall include; but 
are not limited to, temporary inductive loops, microwave detection, or video detection. Detection 
technology shall provide for true presence detection.   

Damage to new pavement for temporary detection loops will not be allowed. Any pavement damaged 
during installation shall be replaced at the contractor’s expense. 

C  Construction 

C.1 General 

Construct temporary signal systems according to section 661.3 of the standard specifications and as 
hereinafter provided.  Replace standard spec 661.3.1(2) with the following:.  

Request a signal inspection of the complete temporary traffic signal installation. Make this request to the 
engineer at least 5 working days before the requested inspection. The City of Madison traffic signal 
personnel will perform the traffic signal inspection.  

Arrange for monthly inspections with the engineer to review the height of the span wire above the 
roadways to ensure that the bottom of the traffic signal heads remain within the minimum and maximum 
heights allowed above the roadway as provided in the plans.  Make all height adjustments within 24-hours 
of an inspection.  Notify the engineer in writing upon completion of all necessary adjustments.  Maintain a 
written log to properly document the date of each monthly inspection, the heights above the roadway, the 
roadway clearance after adjustments have been made and acceptance by the engineer.  

Inspections can be more frequent than monthly as directed by the engineer.  

The City of Madison will load the timing programs into the controller. Do not use new permanent signal 
conduit for temporary signal wiring. Provide horizontal and vertical clearance between sidewalks and guy 
wires.  

Arrange for all required electrical service modifications with the utility. Pay all utility company installation 
costs for modifications required to maintain the Temporary Traffic Signal.  

Locate and avoid all underground and aboveground utilities and structures. Install temporary supports as 
required to avoid conflicts with proposed curb and gutter, sidewalk, and traffic signal poles. The engineer 
will approve the final location of wood poles prior to installation.  

Use of self-supporting poles will likely be required due to limited right-of-way limitations and depending on 
contractor operations.  

Maintain temporary signals throughout the construction of the project, until such time that the new signals 
are operational and have been accepted by, and turned over to the city.  

This item includes multiple configurations and re-installations of the temporary traffic signal.  Allow for 
additional equipment on site to maintain temporary signal operations at all times during construction.  

C.2  Signal Heads  

Install signal heads for the same vehicle travel direction at a minimum of 11 feet from each other. Move 
signal heads as necessary or as directed by the engineer.  

C.3  Cabinet  

Require a representative from the cabinet supplier on-site at the time of the turn on. Install equipment in 
the cabinet as follows:  

C.3.1  Controller  

Install the controller and ensure that it is operational as part of the City of Madison closed loop system.  

C.4  Luminaires  

Install luminaire arms and luminaries conforming to the pertinent requirements of standard spec 657 and 
659.  

C.5  Pre-emption Hardware, Cable, and Equipment  
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Install detector cards, sensors, cables, and all required ancillary equipment, appurtenances and mounting 
hardware at the temporary signals to provide a fully functioning pre-emption system. Arrange testing of 
the pre-emption system with Chad Veinot of the City of Madison at (608) 267-1960, before turn-on of the 
temporary signal.  

C.6  Vehicle Detection Hardware, Cable and Equipment  

Install detector cards, sensors, cables and all required ancillary equipment, appurtenances and mounting 
hardware at the temporary signals to provide a fully functioning vehicle detection system for all 
approaches. The desired vehicle detection zones and temporary signal phasing are shown on the plans.  

Arrange testing of the temporary detection system with Chad Veinot of City of Madison at (608) 267-1960,  
before turn-on of the temporary signal.  

Adjust, relocate, add, or remove temporary vehicle detection equipment for each traffic control stage or 
sub stage as shown in the plans, requested by the engineer, or as modified by the contractor’s operations 
to maintain the required traffic and complete the proposed work. Damage to new pavement for temporary 
detection loops will not be allowed. Any pavement damaged during installation shall be replaced at the 
contractor’s expense.  

If repairs or adjustments to restore vehicle detection to full function are not made the same day as 
notification, the associated pay item shall be reduced by the following amounts:  

a) First instance: No deduct if repaired within 24 hours  

b) Each subsequent instance: 5% deduct for each day or partial day of non-compliance.  

C.7  Maintenance  

When a signal installation or signal head is not in operation, hood, turn, or take down the signal head(s) to 
clearly indicate that the signal is not in operation. (See MUTCD 4D-1).  

Provide immediate response, 24-hour/7-days per week, to maintain any aspect of the temporary vehicle 
detection that is defective, completing repairs or adjustment the same day as notification. 

C.8  Contractor Qualifications  

Demonstrate the ability to operate all required traffic signal equipment listed in this special provision for 
the engineer and the City of Madison prior to starting work. Provide proof of the ability to obtain all 
required traffic signal equipment listed in this special provision to the engineer and the City of Madison 
prior to starting work. 

D  Measurement 

The department will measure Temporary Traffic Signals (Location), completed according to the contract 
and accepted, as each unit of work, and according to standard spec 661.4. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item: 
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ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.201 Temporary Traffic Signal (High Point) LS 

SPV.0105.202 Temporary Traffic Signal (Randolph LS 

SPV.0105.203 Temporary Traffic Signal (Westfield) LS 

SPV.0105.204 Temporary Traffic Signal (Gammon) LS 

SPV.0105.205 Temporary Traffic Signal (Grand Canyon) LS 

SPV.0105.206 Temporary Traffic Signal (Yellowstone) LS 

SPV.0105.207 Temporary Traffic Signal (Island) LS 

SPV.0105.208 Temporary Traffic Signal (Rosa) LS 

SPV.0105.209 Temporary Traffic Signal (Whitney Way) LS 

SPV.0105.210 Temporary Traffic Signal (Regent) LS 

SPV.0105.211 Temporary Traffic Signal (Midvale) LS 

SPV.0105.231 Temporary Traffic Signal (Blair) LS 

SPV.0105.232 Temporary Traffic Signal (Patterson) LS 

SPV.0105.233 Temporary Traffic Signal (Baldwin) LS 

SPV.0105.234 Temporary Traffic Signal (First) LS 

SPV.0105.235 Temporary Traffic Signal (Fourth Main) LS 

SPV.0105.236 Temporary Traffic Signal (Milwaukee) LS 

SPV.0105.237 Temporary Traffic Signal (Marquette) LS 

SPV.0105.238 Temporary Traffic Signal (Fair Oaks) LS 

SPV.0105.239 Temporary Traffic Signal (Mendota) LS 

SPV.0105.240 Temporary Traffic Signal (Thierer) LS 

Payment is full compensation according to standard spec 661.5. 

 

 Removing Traffic Signal (High Point), Item SPV.0105.212; Removing Traffic Signal (Randolph), 
Item SPV.0105.213; Removing Traffic Signal (Westfield), Item SPV.0105.214; Removing Traffic 
Signal (Gammon), Item SPV.0105.215; Removing Traffic Signal (Grand Canyon), Item 
SPV.0105.216; Removing Traffic Signal (Yellowstone), Item SPV.0105.217; Removing Traffic Signal 
(Island), Item SPV.0105.218; Removing Traffic Signal (Rosa), Item SPV.0105.219; Removing Traffic 
Signal (Whitney Way), Item SPV.0105.220; Removing Traffic Signal (Regent), Item SPV.0105.221; 
Removing Traffic Signal (Midvale), Item SPV.0105.222; Removing Traffic Signal (Campus Drive), 
Item SPV.0105.223; Removing Traffic Signal (Randall), Item SPV.0105.224; Removing Traffic Signal 
(WB Orchard), Item SPV.0105.225; Removing Traffic Signal (Blair), Item SPV.0105.241; Removing 
Traffic Signal (Paterson), Item SPV.0105.242; Removing Traffic Signal (Baldwin), Item 
SPV.0105.243; Removing Traffic Signal (First), Item SPV.0105.244; Removing Traffic Signal (Fourth 
Main), Item SPV.0105.245; Removing Traffic Signal (Milwaukee), Item SPV.0105.246;Removing 
Traffic Signal (Marquette), Item SPV.0105.247; Removing Traffic Signal (Fair Oaks), Item 
SPV.0105.248; Removing Traffic Signal (Mendota), Item SPV.0105.249; Removing Traffic Signal 
(Thierer), Item SPV.0105.250. 

A  Description  

This special provision describes removing existing traffic signal equipment at the intersection in accordance 
to the pertinent provisions of section 204 of the standard specifications and as hereinafter provided.  
Specific removal items are noted in the plans.  

B  Materials  (Vacant) 

C  Construction 

Arrange for the de-energizing of the traffic signals with the local electrical utility after receiving approval 
from the engineer that the existing traffic signals and lighting can be removed. 

Notify Chad Veinot with the City of Madison at (608) 267-1960 at least five working days prior to the removal 
of the traffic signals. Complete the removal work as soon as possible following shut down of this equipment. 

Remove and dispose all standards and poles per plan, and remove transformer bases, cabling/wiring, 
pedestal bases, signal heads, arms, electrical meter breaker pedestals, loop detector wire and lead, etc.    
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D  Measurement 

The City will measure Removing Traffic Signals (Location) as a single lump sum unit of work, completed in 
accordance to the contract and accepted. 

E  Payment 

The department will pay for the measured quantity at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.212 Removing Traffic Signal (High Point) LS 

SPV.0105.213 Removing Traffic Signal (Randolph LS 

SPV.0105.214 Removing Traffic Signal (Westfield) LS 

SPV.0105.215 Removing Traffic Signal (Gammon) LS 

SPV.0105.216 Removing Traffic Signal (Grand Canyon) LS 

SPV.0105.217 Removing Traffic Signal (Yellowstone) LS 

SPV.0105.218 Removing Traffic Signal (Island) LS 

SPV.0105.219 Removing Traffic Signal (Rosa) LS 

SPV.0105.220 Removing Traffic Signal (Whitney Way) LS 

SPV.0105.221 Removing Traffic Signal (Regent) LS 

SPV.0105.222 Removing Traffic Signal (Midvale) LS 

SPV.0105.223 Removing Traffic Signal (Campus Drive) LS 

SPV.0105.224 Removing Traffic Signal (Randall) LS 

SPV.0105.225 Removing Traffic Signal (WB Orchard) LS 

SPV.0105.241 Removing Traffic Signal (Blair) LS 

SPV.0105.242 Removing Traffic Signal (Patterson) LS 

SPV.0105.243 Removing Traffic Signal (Baldwin) LS 

SPV.0105.244 Removing Traffic Signal (First) LS 

SPV.0105.245 Removing Traffic Signal (Fourth Main) LS 

SPV.0105.246 Removing Traffic Signal (Milwaukee) LS 

SPV.0105.247 Removing Traffic Signal (Marquette) LS 

SPV.0105.248 Removing Traffic Signal (Fair Oaks) LS 

SPV.0105.249 Removing Traffic Signal (Mendota) LS 

SPV.0105.250 Removing Traffic Signal (Thierer) LS 

Payment is full compensation for removing, disassembling traffic signals, scrapping of some materials, 
disposing of scrap material, and for delivering the salvaged materials to the department. 

 

 Salvage and Reinstall EVP System Item SPV.0105.252;  

A  Description  

This special provision describes salvaging and reinstalling existing EVP system in accordance to the 
pertinent provisions of section 204 of the standard specifications and as hereinafter provided.  

B  Materials 

Furnish new EVP detector cable for reinstallation of EVP detector heads.  

C  Construction 

Install the EVP detector heads and EVP detector cable as shown on the plan.  Final determination of 
location will be made by the City of Madison electrical personnel.  Install equipment according to 
manufacturer’s instructions to provide a fully operational system. Contractor to complete all connections in 
the signal cabinet and programing of the signal controller.   

Coordinate with Chad Veinot of City of Madison at (608) 267-1960 to arrange testing of each receiver and 
the overall preemption system.  Adjust detectors and other system equipment to provide the specified 
detection ability. 
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D  Measurement 

The department will measure Salvage and Reinstall EVP System bid items as a single lump sum unit of 
work, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.252 Salvage and Reinstall EVP System LS 

Contract unit price for install emergency vehicle preemption system, per lump sum shall be full 
compensation for furnishing new EPV detector cable and all labor for salvaging and reinstalling, equipment, 
EVP detector heads, detector mounts, and EVP detector cable, installation, touchup painting, cleanup, and 
all else necessary to install emergency vehicle preemption where indicated. 

 Salvage and Reinstall Gridsmart System Item SPV.0105.253;  

A  Description  

This special provision describes salvaging and reinstalling existing Gridsmart system in accordance to the 
pertinent provisions of section 204 of the standard specifications and as hereinafter provided.  

B  Materials 

Furnish new power cable for reinstallation of camera.   

C  Construction 

Install the traffic signal power cable, the camera manufacturer’s connector cable whip, pole/arm mounting 
bracket, extension arm (if required) and camera as shown on the plans.  Final determination of location will 
be made by City’s electrical personnel to ensure best line of sight.  Cameras shall be mounted at a minimum 
30’ height.  The City will install video detection equipment in the traffic signal control cabinet. 

Install the traffic signal power cable to run continuously (without splices) form the traffic signal cabinet base 
to the video detection camera. Leave 10 feet of cable in each pull box. 

Mark each end of the lead appropriately to indicate the equipment label (i.e. VID1, VID2, etc.).   

Camera programming will be performed by the Contractor.  Notify Chad Veinot of City of Madison at (608) 
267-1960 upon completion of the installation of video detection system components.   

D  Measurement 

The department will measure the Install Vehicular Video Detection System as a single lump sum unit of 
work, acceptably completed. 

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.253 Salvage and Reinstall Gridsmart System LS 

Contract unit price for salvage and reinstall vehicular video detection system, per lump sum shall be full 
compensation for furnishing all labor, equipment, supervision, contractor to furnish and install video 
detection cable, reinstallation of cameras, touchup painting, cleanup, and all else necessary to install 
vehicular video detection where indicated.  

 

 Install Gridsmart Detection System, Mineral Point & Westfield Rd Item SPV.0105.254; Install 
Gridsmart Detection System, Mineral Point & Island Dr Item SPV.0105.255;  

A  Description  

This work includes transporting and installing a Gridsmart detection system at the locations shown on the 
plans. 

B  Materials 
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Obtain video detection Gridsmart camera, Gridsmart system processor and cables from the City of 
Madison at 3901 Hanson Rd, Madison, WI 53704.  Contact Chad Veinot with the City of Madison at (608) 
267-1960 to make arrangements for picking up the furnished materials three working days prior to picking 
the materials up.  Furnish any hardware not provided by the City of Madison.   

C  Construction 

Install the traffic signal power cable, the camera manufacturer’s connector cable whip, pole/arm mounting 
bracket, extension arm (if required) and camera as shown on the plans.  Camera shall be mounted at a 
minimum 30’ height.  Install video detection equipment in the traffic signal control cabinet. 

Install the traffic signal power cable to run continuously (without splices) form the traffic signal cabinet 
base to the video detection camera. Leave 10 feet of cable in each pull box. 

Mark each end of the lead appropriately to indicate the equipment label (i.e. VID1).   

Camera programming will be performed by City of Madison.  Notify Chad Veinot with the City of Madison 
at (608) 267-1960, upon completion of the installation of video detection system components.   

D  Measurement 

The department will measure the Install Gridsmart Detection System, (Location) as a single lump sum unit 
of work acceptably completed.  

E  Payment 

The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.254 Install Gridsmart Detection System, Mineral Point & Westfield Rd LS 

SPV.0105.255 Install Gridsmart Detection System, Mineral Point & Island Dr LS 

Contract unit price for install Gridsmart detection system, per lump sum shall be full compensation for 
furnishing all labor, equipment, supervision, transport of City of Madison provided video detection cameras 
and cable, installation, touchup painting, cleanup, and all else necessary to install vehicular video detection 
where indicated. 

 Temporary Street Lighting, Item SPV.0105.56. 

A  Description  

This special provision describes providing a temporary lighting system at all the locations specified in the 
plans. Provide all labor, material, and equipment necessary to furnish, install, maintain, and remove the 
temporary lighting system.  

B  Materials  

Provide all necessary materials required to install a complete and operational temporary lighting systems 
including any combination of the following new or existing lighting equipment: wood poles, luminaires, 
luminaire arms, overhead cable, risers, guy wires, conduit, pull boxes, direct buried concrete poles, 
decorative lighting assemblies, and all necessary equipment and connections.  

Furnish Wood Poles Class 4 and guy wires conforming to standard spec 661.  Furnish and install guy 
wires and support cables at all wood poles that have aerial power cables.  

Furnish all lighting equipment as shown on the plan and plan details from WisDOT’s approved products 
list and conforming to 657.2 and 659.2 of the standard specifications.   

Provide overhead service conductor assembly, including a messenger cable, insulated conductor wires, 
ground wires, a jacket, and conductor lashing as shown in the plan details.  Provide a messenger wire 
including:  

1. Seven strands of extra high strength (EHS) grade, galvanized (zinc coating weight per ASTM A 
90) steel wire 

2. 3/8 inch nominal diameter 

3. Minimum strand break load 26,900 lbf 

4. Critical tension 25,000 lb 

5. Meets or exceeds ASTM A 475 and ASTM A 363 standards 
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Provide annealed (soft) copper, type SE, 600 volt, conductor wires and ground wires, of the size noted in 
the plans.  Provide sunlight resistant Type XHHW-2 insulation for the conductor wires.  Provide wires in a 
jacket of sunlight resistant gray polyvinyl chloride.  

Provide stainless steel tie straps for lashing the conductor assembly.   

Provide materials at each station listed below and as shown in the plans and as specified herein.  

• Mineral Point Road & High Point Road 

• Mineral Point & Gammon Road 

• Mineral Point & Island Drive 

• Mineral Point & Whitney Way 

• E Washington Avenue & Marquette Street 

C  Construction  

The temporary lighting units at the BRT locations identified in the plans shall remain operational every 
night for the duration of the project as long as the roadway and sidewalk affected by the temporary 
lighting are in use. Overnight outages are not permitted.  

Temporary lighting shall provide lighting levels equal to or exceeding the existing lighting levels and 
quality by using the same luminaire quantity and type as existing until the new lighting system is 
energized.  

Install wood poles, guy, span, and messenger wire, and mountain hardware conforming to standard spec 
661.3.  Install all hardware as represented on the plans and all grounding components per National 
Electric Code.  

Install lighting equipment as shown on plans and in the plan details conforming to 657.3 and 659.3 of the 
standard specifications.   

Assemble and install the conductor assembly as shown in the plans and in the plan details.  Maintain 
overhead clearances, including wire sag, as shown on the plans.  Install wires in conduit on poles and 
make connections. Verify the span height throughout the project duration.   

Arrange for all required electrical service modifications with the utility.  

Request a lighting inspection of the complete temporary lighting system installation.  Make request to the 
construction management team at least 5 working days before requested inspection.   

Provide contact information for the city and police department for repair purposes and be able to respond 
within 2 hours to the project site for a knockdown.  All other maintenance needs shall be completed within 
24 hours of notification.   

Cable splicing and luminaire fusing shall be submitted for approval.   

Determine the exact location of existing conduit runs and pull boxes before using equipment that may 
damage such facilities or interfere with existing system operations. Existing lighting installations to be 
removed may need to be kept in operation to provide temporary lighting until proposed lighting system is 
installed and operational.  

All circuits outside of the project scope shall stay energized without interruption. If damage is caused by 
contractor’s operations, damaged facilities shall be repaired or replaced promptly at no additional 
compensation.  

After the permanent lighting system has been installed, energized, and approved for each station, remove 
completely all temporary lighting equipment used for temporary lighting.  

D  Measurement  

The department will measure Temporary Street Lighting as a single lump sum unit of work acceptably 
completed.  

E  Payment  
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The department will pay for measured quantities at the contract unit price under the following bid item:  

ITEM NUMBER DESCRIPTION UNIT 

SPV.0105.256 Temporary Street Lighting                                                                                      LS 

Payment is full compensation for furnishing, installing, operating, maintaining, and removing the 
temporary lighting system and for backfilling and restoring the site to match surroundings.  Grounding 
components, guy wires, support cables, and rigid metallic conduit are incidental to this item.  Payment 
also includes all utility charges for installation and disconnection through project completion. 

17. Landscaping. 

17-1 Landscape Planting Surveillance and Care Cycles. 

If the care specialist fails to perform any of the required care cycles as specified in the standard spec 
632.3.19.1, the City of Madison will assess daily damages in the amount of $200.00 to cover the cost of 
performing the work with other forces. The City of Madison will assess these damages for each day the 
requirements of the car cycle remain incomplete, except when the Project Management Team extends the 
required time period. 

stp-632-005 (20070510) 
 

Add the following to standard spec 632.3.19.1(7): 

Follow safe usage, application rates, and application methods per product specifications. Take precautions 
to avoid pesticide contamination on flowering plants near treatment areas. Alert the construction 
management team 48 hours prior to applying pesticide. 

17-2 Tree Protection, Item SPV.0060.501. 

A  Description 

This special provision describes the protection of trees at locations as indicated on the plans. All tree 
protection shall be coordinated with City Forester, including inspection of tree protection measures. 

B  Materials 

Add the following to standard spec 107.13: 

Use orange construction type fencing that is 4-foot in height with steel supporting posts 8-foot to 10-foot on 
center for tree protection fencing. Furnish all other materials necessary to erect the fencing. 

C  Construction 

Follow standard spec 107.13 

D  Measurement 

The City of Madison will measure Tree Protection as each individual Tree Protection, acceptably completed. 

E  Payment 

The City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 

SPV.0060.501  Tree Protection EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

17-3 Tree Grates, Item SPV.0060.502. 

A  Description 

This special provision describes providing all labor, materials and equipment required to furnish and install 
cast iron tree grates and their frames as shown on City of Madison standard detail drawing 3.15.  All tree 
grates installation shall be coordinate with City Forester. 

B  Materials 
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Tree grates shall be cast iron per ASTM A48 class 35B or better. Standard finish is raw cast grey iron. Tree 
grate shall be ADA compliant, provide with angle frame and rebar. Casting shall be:  

R-8713 (5’ x 5’ square)  

Approved product shall be from Neenah Foundry Co. P.O. Box 729, 2121 Brooks Ave. Neenah, WI 54957, 
920-725-7000, or Approved equal. 

C  Construction 

Follow standard spec 303.2(o) 

D  Measurement 

The City of Madison will measure Tree Grates by each unit, acceptably completed.  

E  Payment 

The City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER   DESCRIPTION UNIT 

SPV.0060.502     Tree Grates  EACH 

Payment includes all equipment, labor and materials necessary to complete this item as specified. 

17-4 Trees, Shrubs, Perennials, Grasses and Plugs, Item SPV.0060.503. 

A  Description 

This special provision describes furnishing and planting plants of the species, varieties and sizes specified, 
complete in place at the locations as indicated on the plans. 

B  Materials 

Follow standard spec 209.2 and 209.3 

C  Construction 

Follow standard spec 209.4, 209.5 and 209.6, and standard detail drawings 2.01, 2.02, 2.03, 2.04.and 2.05. 

D  Measurement 

The City of Madison will measure by the number of plants of each species, variety and size complete in 
place, acceptably completed. 

E  Payment 

The City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER   DESCRIPTION UNIT 

SPV.0060.503     Trees, Shrubs, Perennials, Grasses and Plugs  EACH 

Payment includes the number of plants, furnished and planted, at the contract unit price each for Trees 
(Species and Size), Shrubs (Species and Size), or Vines (Species and Size) and Perennials/Grasses 
(Species and Size), Plugs (Species and Size),  as the case may be, which price shall be payment in full for 
furnishing, transporting, handling, potting, storing, pruning, placing and replacing plant materials; for all 
excavation of plant holes, salvaging of topsoil, mixing and backfilling, and planting soil; for furnishing and 
applying all required fertilizer, mulch, water, wrapping, guys and braces, rodent protection, herbicides and 
anti-dessicant spray; for removing guys and braces; for disposal of all excess and waste materials; for care; 
and for furnishing all labor, tools, equipment and incidentals necessary to complete the work. Drought 
Watering, shall be paid for at the contract unit price each, which shall be full compensation for furnishing, 
transporting and watering plants; and for furnishing all labor, tools, equipment and incidentals necessary to 
complete the work. In order to receive payment for drought watering, the Contractor must submit proof of 
watering for each watering. This proof must include photos of the watering with the date and time that each 
watering occurred. 

17-5 Seeding, Item SPV.0060.504. 

A  Description 
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This special provision describes preparing seed beds, furnishing and sowing the required seed, furnishing 
and applying the required stabilizers, fertilizer, and mulching material at the locations as indicated on the 
plans. 

B  Materials 

B.1 Seeding at Station Areas along the BRT Corridor 

Use Sun Terrace Seed Mix followed by standard spec 207.2. 

B.2 Seeding at Western Terminal 

Use seed mixes as indicated on Western Terminal seed and plug mix list on the plan. 

C  Construction 

C.1 Seeding at Station Areas along the BRT Corridor 

Follow standard spec 207.3 and 207.4 

C.2 Seeding at Western Terminal 

Follow Wisconsin Department of Transportation spec 630. 

D  Measurement 

The City of Madison will measure by the square yard, acceptably completed. 

E  Payment 

The City of Madison will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER   DESCRIPTION UNIT 

SPV.0060.504     Seeding  SY 

Payment includes full compensation for furnishing, handling, and storing all seed; for preparing the seed 
bed and sowing the seed; for furnishing, hauling, handling, storing, placing, and incorporating the fertilizer 
into the work; for furnishing, hauling and placing soil stabilizers; for furnishing, hauling, treating, placing, 
spreading, and anchoring of the mulch material unless the area is to receive erosion matting, in which case 
mulch is not required; for maintenance of the work and the repair of all damaged areas; and for furnishing 
all labor, tools, equipment, and incidentals necessary to complete this item as specified. 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 016000 "Product Requirements" for requirements for submitting comparable 

product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 

changed Project conditions, such as unavailability of product, regulatory changes, or 

unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not 

required to meet other Project requirements but may offer advantage to Contractor or 

Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit documentation identifying product or fabrication or installation 

method to be replaced. Include Specification Section number and title and Drawing numbers 

and titles. 

1. Substitution Request Form: Use form that is part of web-based Project management 

software or acceptable to Architect. 

2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation method 

cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed to 

other parts of the Work and to construction performed by Owner and separate 

contractors that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitutions with those of 

the Work specified. Include annotated copy of applicable Specification Section. 

Significant qualities may include attributes, such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated. Indicate deviations, if any, from the Work 

specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

e. Samples, where applicable or requested. 
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f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners. 

h. Material test reports from a qualified testing agency, indicating and interpreting 

test results for compliance with requirements indicated. 

i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES. 

j. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the overall 

Contract Time. If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating date of receipt of purchase order, lack of availability, or delays 

in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 

l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 

with related materials and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action: If necessary, Architect will request additional information or 

documentation for evaluation within five days of receipt of a request for substitution. 

Architect will notify Contractor of acceptance or rejection of proposed substitution within 

10 days of receipt of request, or seven days of receipt of additional information or 

documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 

with related products and materials. Engage a qualified testing agency to perform compatibility 

tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 

substitutions. 

1.6 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 

change, but not later than 15 days prior to time required for preparation and review of related 

submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied. If the following conditions are not satisfied, Architect 
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will return requests without action, except to record noncompliance with these 

requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

e. Requested substitution is compatible with other portions of the Work. 

f. Requested substitution has been coordinated with other portions of the Work. 

g. Requested substitution provides specified warranty. 

h. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 

within 60 days after the Notice to Proceed. Requests received after that time may be considered 

or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied. If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume. Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 

Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

g. Requested substitution is compatible with other portions of the Work. 

h. Requested substitution has been coordinated with other portions of the Work. 

i. Requested substitution provides specified warranty. 

j. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project, 

including, but not limited to, the following: 

1. General coordination procedures. 

2. Coordination drawings. 

3. RFIs. 

4. Digital project management procedures. 

5. Web-based Project management software package. 

6. Project meetings. 

B. Related Requirements: 

1. Section 017300 "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 

2. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.2 DEFINITIONS 

A. RFI: Request for Information. Request from Owner, Architect, or Contractor seeking 

information required by or clarifications of the Contract Documents. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 

supplying products. 

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key 

personnel assignments, including superintendent and other personnel in attendance at Project 

site. Identify individuals and their duties and responsibilities; list addresses, cellular telephone 

numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of individuals 

assigned as alternates in the absence of individuals assigned to Project. 

1.4 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 

construction operations included in different Sections that depend on each other for proper 

installation, connection, and operation. 
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1. Schedule construction operations in sequence required to obtain the best results, where 

installation of one part of the Work depends on installation of other components, before 

or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 

accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination. Include such items as required notices, reports, and list of attendees at 

meetings. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and to ensure orderly progress of 

the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

1.5 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 

interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 

form specified. 

1. Architect will return without response those RFIs submitted to Architect by other entities 

controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 

work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 

interpretation and the following: 

1. Project name. 

2. Owner name. 

3. Owner's Project number. 

4. Name of Architect. 

5. Architect's Project number. 

6. Date. 

7. Name of Contractor. 

8. RFI number, numbered sequentially. 

9. RFI subject. 

10. Specification Section number and title and related paragraphs, as appropriate. 

11. Drawing number and detail references, as appropriate. 

12. Field dimensions and conditions, as appropriate. 

13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 

14. Contractor's signature. 
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15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 

C. RFI Forms:  Software-generated form with substantially the same content as indicated above, 

acceptable to Architect. 

1. Attachments shall be electronic files in PDF format. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. 

Allow four days for Architect's response for each RFI. RFIs received by Architect after 1:00 

p.m. will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for approval of Contractor's means and methods. 

d. Requests for coordination information already indicated in the Contract 

Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 

f. Requests for interpretation of Architect's actions on submittals. 

g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt by Architect of additional 

information. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

Submit log weekly. Software log with not less than the following: 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number, including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 

to affected parties. Review response and notify Architect within three days if Contractor 

disagrees with response. 

1.6 DIGITAL PROJECT MANAGEMENT PROCEDURES 

A. Web-Based Project Management Software Package:  Provide, administer, and use web-based 

Project management software package for purposes of hosting and managing Project 

communication and documentation until Final Completion. 

1. Web-based Project management software includes, at a minimum, the following features: 

a. Compilation of Project data, including Contractor, subcontractors, Architect, 

Architect's consultants, Owner, and other entities involved in Project. Include 

names of individuals and contact information. 
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b. Access control for each entity for each workflow process, to determine entity's 

digital rights to create, modify, view, and print documents. 

c. Document workflow planning, allowing customization of workflow between 

project entities. 

d. Creation, logging, tracking, and notification for Project communications required 

in other Specification Sections, including, but not limited to, RFIs, submittals, 

Minor Changes in the Work, Construction Change Directives, and Change Orders. 

e. Track status of each Project communication in real time, and log time and date 

when responses are provided. 

f. Procedures for handling PDFs or similar file formats, allowing markups by each 

entity. Provide security features to lock markups against changes once submitted. 

g. Processing and tracking of payment applications. 

h. Processing and tracking of contract modifications. 

i. Creating and distributing meeting minutes. 

j. Document management for Drawings, Specifications, and coordination drawings, 

including revision control. 

k. Management of construction progress photographs. 

l. Mobile device compatibility, including smartphones and tablets. 

2. Provide up to seven Project management software user licenses for use of Owner, 

Architect, and Architect's consultants. 

3. At completion of Project, provide digital archive in format that is readable by common 

desktop software applications in format acceptable to Architect. Provide data in locked 

format to prevent further changes. 

B. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 

follows: 

1. Assemble complete submittal package into a single indexed file, incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

3. Certifications: Where digitally submitted certificates and certifications are required, 

provide a digital signature with digital certificate on where indicated. 

1.7 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences. 

1. Attendees: Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting. Notify Owner and Architect of scheduled 

meeting dates and times a minimum of four days prior to meeting. Provide meeting 

location or virtual meeting weblinks. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 

3. Minutes: Entity responsible for conducting meeting will record significant discussions 

and agreements achieved. Distribute the meeting minutes to everyone concerned, 

including Owner and Architect, within three days of the meeting. 

B. Progress Meetings:  Conduct progress meetings at weekly intervals. 

1. Attendees: In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 

planning, coordination, or performance of future activities shall be represented at these 
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meetings. All participants at the meeting shall be familiar with Project and authorized to 

conclude matters relating to the Work. 

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review 

other items of significance that could affect progress. Include topics for discussion as 

appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 

Determine whether each activity is on time, ahead of schedule, or behind schedule, 

in relation to Contractor's construction schedule. Determine how construction 

behind schedule will be expedited; secure commitments from parties involved to 

do so. Discuss whether schedule revisions are required to ensure that current and 

subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Deliveries. 

5) Off-site fabrication. 

6) Access. 

7) Site use. 

8) Temporary facilities and controls. 

9) Progress cleaning. 

10) Quality and work standards. 

11) Status of correction of deficient items. 

12) Field observations. 

13) Status of RFIs. 

14) Status of Proposal Requests. 

15) Pending changes. 

16) Status of Change Orders. 

17) Pending claims and disputes. 

18) Documentation of information for payment requests. 

3. Minutes: Entity responsible for conducting the meeting will record and distribute the 

meeting minutes to each party present and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress 

meeting, where revisions to the schedule have been made or recognized. Issue 

revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 

2. Administrative and procedural requirements for submittals. 

B. Related Requirements: 

1. Section 014000 "Quality Requirements" for submitting test and inspection reports, and 

schedule of tests and inspections. 

2. Section 017700 "Closeout Procedures" for submitting closeout submittals and 

maintenance material submittals. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 

Architect's responsive action. Action submittals are those submittals indicated in individual 

Specification Sections as "action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not 

require Architect's responsive action. Submittals may be rejected for not complying with 

requirements. Informational submittals are those submittals indicated in individual Specification 

Sections as "informational submittals." 

1.3 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in 

chronological order by dates required by construction schedule. Include time required for 

review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include 

additional time required for making corrections or revisions to submittals noted by Architect 

and additional time for handling and reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor's construction schedule. 

2. Initial Submittal Schedule: Submit concurrently with startup construction schedule. 

Include submittals required during the first 60 days of construction. List those submittals 

required to maintain orderly progress of the Work and those required early because of 

long lead time for manufacture or fabrication. 

3. Final Submittal Schedule: Submit concurrently with the first complete submittal of 

Contractor's construction schedule. 

a. Submit revised submittal schedule as required to reflect changes in current status 

and timing for submittals. 

4. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
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b. Specification Section number and title. 

c. Submittal Category: Action; informational. 

d. Name of subcontractor. 

e. Description of the Work covered. 

f. Scheduled date for Architect's final release or approval. 

g. Scheduled dates for purchasing. 

h. Scheduled date of fabrication. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.4 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 

2. Date. 

3. Name of Architect. 

4. Name of Contractor. 

5. Name of firm or entity that prepared submittal. 

6. Names of subcontractor, manufacturer, and supplier. 

7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals. 

8. Category and type of submittal. 

9. Submittal purpose and description. 

10. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items. 

11. Drawing number and detail references, as appropriate. 

12. Indication of full or partial submittal. 

13. Location(s) where product is to be installed, as appropriate. 

14. Other necessary identification. 

15. Remarks. 

16. Signature of transmitter. 

B. Options: Identify options requiring selection by Architect. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 

requirements in the Contract Documents, including minor variations and limitations; include 

relevant additional information and revisions, other than those requested by Architect on 

previous submittals. Indicate by highlighting on each submittal or noting on attached separate 

sheet. 

D. Paper Submittals: 

1. Paper Submittals are permitted for physical samples only. 

2. Place a permanent label or title block on each submittal item for identification; include 

name of firm or entity that prepared submittal. 

3. Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title 

block to record Contractor's review and approval markings and action taken by Architect. 

4. Action Submittals: Submit three paper copies of each submittal unless otherwise 

indicated. Architect will return two copies. 
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5. Transmittal for Submittals: Assemble each submittal individually and appropriately for 

transmittal and handling. Transmit each submittal using transmittal form as approved by 

Architect. 

E. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information 

into each PDF file. Name PDF file with submittal number. 

F. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other 

format indicated by Project management software. 

1.5 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of 

submittals are indicated in individual Specification Sections. 

1. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 

to web-based Project management software website. Enter required data in web-based 

software site to fully identify submittal. 

a. If web-based project management software is not used:  

b. Email: Prepare submittals as PDF package and transmit to Architect by sending via 

email. Include PDF transmittal form. Include information in email subject line as 

requested by Architect. Architect will return annotated file. Annotate and retain 

one copy of file as a digital Project Record Document file. 

2. Paper: Prepare submittals in paper form and deliver to Architect. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 

partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals. 

4. Coordinate transmittal of submittals for related parts of the Work specified in different 

Sections, so processing will not be delayed because of need to review submittals 

concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 

Time for review shall commence on Architect's receipt of submittal. No extension of the 

Contract Time will be authorized because of failure to transmit submittals enough in advance of 

the Work to permit processing, including resubmittals. 

1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional time 

if coordination with subsequent submittals is required. Architect will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 

initial submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 
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D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block, and clearly indicate extent of 

revision. 

3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities. Show distribution on transmittal forms. 

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 

submittals that are marked with approval notation from Architect's action stamp. 

1.6 SUBMITTAL REQUIREMENTS 

A. Product Data: Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 

are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams that show factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before Shop Drawings, and before or concurrently with Samples. 

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 

following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 
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C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these 

characteristics with other materials. 

1. Transmit Samples that contain multiple, related components, such as accessories together 

in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes the 

following: 

a. Project name and submittal number. 

b. Generic description of Sample. 

c. Product name and name of manufacturer. 

d. Sample source. 

e. Number and title of applicable Specification Section. 

f. Specification paragraph number and generic name of each item. 

3. Samples shall be submitted in both digitally and physical submittals as follows:  

a. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating 

Sample characteristics and identification information for record. 

b. Web-Based Project Management Software: Prepare submittals in PDF form, and 

upload to web-based Project software website. Enter required data in web-based 

software site to fully identify submittal. 

c. Paper Transmittal: Include paper transmittal, including complete submittal 

information indicated. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity. Sample sets may be 

used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections. Such Samples must be in an undamaged condition at time 

of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 

property, are the property of Contractor. 

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 

sections of units, showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 

manufacturer's product line. Architect will return submittal with options selected. 

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 

from same material to be used for the Work, cured and finished in manner specified, and 

physically identical with material or product proposed for use, and that show full range of 

color and texture variations expected. Samples include, but are not limited to, the 

following: partial sections of manufactured or fabricated components; small cuts or 

containers of materials; complete units of repetitively used materials; swatches showing 

color, texture, and pattern; color range sets; and components used for independent testing 

and inspection. 

a. Number of Samples: Submit three sets of Samples. Architect will retain one 

Sample sets; remainder will be returned. 

1) Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to 

be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 

material or product represented by a Sample, submit at least three sets of 

paired units that show approximate limits of variations. 
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D. Product Schedule: As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location. Include the 

following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 

3. Number and name of room or space. 

4. Location within room or space. 

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of 

firm or person. Include lists of completed projects with project names and addresses, contact 

information of architects and owners, and other information specified. 

F. Design Data: Prepare and submit written and graphic information indicating compliance with 

indicated performance and design criteria in individual Specification Sections. Include list of 

assumptions and summary of loads. Include load diagrams if applicable. Provide name and 

version of software, if any, used for calculations. Number each page of submittal. 

G. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 

entity responsible for preparing certification. Certificates and certifications shall be 

signed by an officer or other individual authorized to sign documents on behalf of that 

entity. Provide a notarized signature where indicated. 

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying 

that Installer complies with requirements in the Contract Documents and, where required, 

is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, 

certifying that manufacturer complies with requirements in the Contract Documents. 

Include evidence of manufacturing experience where required. 

4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying 

that material complies with requirements in the Contract Documents. 

5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying 

that product complies with requirements in the Contract Documents. 

6. Welding Certificates: Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents. Submit record of AWS 

B2.1/B2.1M on AWS forms. Include names of firms and personnel certified. 

H. Test and Research Reports: 

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product. Include written recommendations for substrate 

preparation and primers required. 

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 

performed either during installation of product or after product is installed in its final 

location, for compliance with requirements in the Contract Documents. 

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 

with requirements in the Contract Documents. 

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of tests performed 
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before installation of product, for compliance with performance requirements in the 

Contract Documents. 

5. Product Test Reports: Submit written reports indicating that current product produced by 

manufacturer complies with requirements in the Contract Documents. Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency. 

6. Research Reports: Submit written evidence, from a model code organization acceptable 

to authorities having jurisdiction, that product complies with building code in effect for 

Project. Include the following information: 

a. Name of evaluation organization. 

b. Date of evaluation. 

c. Time period when report is in effect. 

d. Product and manufacturers' names. 

e. Description of product. 

f. Test procedures and results. 

g. Limitations of use. 

1.7 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are insufficient to perform services or certification required, submit a 

written request for additional information to Architect. 

B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and other 

required submittals, submit digitally signed PDF file of certificate, signed and sealed by the 

responsible design professional, for each product and system specifically assigned to Contractor 

to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents. Include list of codes, loads, and other factors used in performing 

these services. 

1.8 CONTRACTOR'S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 

coordination with other Work of the Contract and for compliance with the Contract Documents. 

Note corrections and field dimensions. Mark with approval stamp before submitting to 

Architect. 

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 

approval stamp or indication in web-based Project management software. Include name of 

reviewer, date of Contractor's approval, and statement certifying that submittal has been 

reviewed, checked, and approved for compliance with the Contract Documents. 

1. Architect will not review submittals received from Contractor that do not have 

Contractor's review and approval. 
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1.9 ARCHITECT'S REVIEW 

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions 

required. 

1. Digital Submittals: Architect will indicate, via markup on each submittal, the appropriate 

action, as follows: 

a. Conforms As Is: Where submittals are marked "Conforms As Is," that part of the 

Work covered by the submittal may proceed provided it complies with 

requirements of the Contract Documents; final acceptance will depend upon that 

compliance. 

b. Conforms As Noted: When submittals are marked "Confirms As Noted," that part 

of the Work covered by the submittal may proceed provided it complies with both 

the Architect's notations or corrections on the submittal and requirements of the 

Contract Documents; final acceptance will depend on that compliance. 

c. When submittal is marked "Does Not Conform;" or "Revise and Resubmit," do not 

proceed with that part of the Work covered by the submittal, including purchasing, 

fabrication, delivery, or other activity. Revise and prepare a new submittal in 

accordance with the Architect's notations; resubmit without delay. Repeat if 

necessary to obtain a different action mark. Do not permit submittals marked as 

indicated above to be used at the Project site, or elsewhere where construction is in 

progress. 

2. Paper Submittals: Architect will stamp each submittal with an action stamp and will mark 

stamp appropriately to indicate action, as follows: 

a. Conforms As Is: Where submittals are marked "Conforms As Is," that part of the 

Work covered by the submittal may proceed provided it complies with 

requirements of the Contract Documents; final acceptance will depend upon that 

compliance. 

b. Conforms As Noted: When submittals are marked "Confirms As Noted," that part 

of the Work covered by the submittal may proceed provided it complies with both 

the Architect's notations or corrections on the submittal and requirements of the 

Contract Documents; final acceptance will depend on that compliance. 

c. When submittal is marked "Does Not Conform;" or "Revise and Resubmit," do not 

proceed with that part of the Work covered by the submittal, including purchasing, 

fabrication, delivery, or other activity. Revise and prepare a new submittal in 

accordance with the Architect's notations; resubmit without delay. Repeat if 

necessary to obtain a different action mark. Do not permit submittals marked as 

indicated above to be used at the Project site, or elsewhere where construction is in 

progress. 

B. Informational Submittals: Architect will review each submittal and will not return it, or will 

return it if it does not comply with requirements. Architect will forward each submittal to 

appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

E. Architect will discard submittals received from sources other than Contractor. 
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F. Submittals not required by the Contract Documents will be returned by Architect without 

action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 

indicated. These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 

are specified in their respective Specification Sections. Requirements in individual 

Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-

assurance and quality-control procedures that facilitate compliance with the Contract 

Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 

required by Architect, Owner, or authorities having jurisdiction are not limited by 

provisions of this Section. 

1.2 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 

described, means having successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; being familiar with special requirements indicated; and 

having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site 

for installation of the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 

employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a Work result does not require that 

certain construction activities specified apply exclusively to specific trade(s). 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before 

products and materials are incorporated into the Work, to verify performance or compliance 

with specified criteria. Unless otherwise indicated, copies of reports of tests or inspections 

performed for other than the Project do not meet this definition. 

E. Product Tests: Tests and inspections that are performed by a nationally recognized testing 

laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 

NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
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qualified to conduct product testing and acceptable to authorities having jurisdiction, to 

establish product performance and compliance with specified requirements. 

F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the 

source (e.g., plant, mill, factory, or shop). 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 

"testing laboratory" has the same meaning as the term "testing agency." 

H. Quality-Assurance Services: Activities, actions, and procedures performed before and during 

execution of the Work, to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 

execution of the Work, to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements. Contractor's quality-control services do not 

include contract administration activities performed by Architect. 

1.3 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible 

design professional, for each product and system specifically assigned to Contractor to be 

designed or certified by a design professional, indicating that the products and systems are in 

compliance with performance and design criteria indicated. Include list of codes, loads, and 

other factors used in performing these services. 

1.4 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 

requirements is specified and the standards or requirements establish different or conflicting 

requirements for minimum quantities or quality levels, inform the Architect regarding the 

conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 

requirements that are different, but apparently equal, to Architect for clarification before 

proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the 

minimum provided or performed. The actual installation may comply exactly with the minimum 

quantity or quality specified, or it may exceed the minimum within reasonable limits. To 

comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 

before proceeding. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor's quality-control personnel. 

B. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, 

submit copy of written statement of responsibility submitted to authorities having jurisdiction 

before starting work on the following systems: 

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience. Include proof of qualifications in the form of a 

recent report on the inspection of the testing agency by a recognized authority. 

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 

3. Description of test and inspection. 

4. Identification of applicable standards. 

5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

E. Reports: Prepare and submit certified written reports and documents as specified. 

F. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents established for 

compliance with standards and regulations bearing on performance of the Work. 

1.6 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections. Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, telephone number, and email address of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample-taking and testing and 

inspection. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 
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B. Manufacturer's Technical Representative's Field Reports: Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in other 

Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 

report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

6. Statement of whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 

manufacturer's factory-authorized service representative's tests and inspections specified in 

other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 

representative making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

4. Statement of whether conditions, products, and installation will affect warranty. 

5. Other required items indicated in individual Specification Sections. 

1.7 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 

individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. As applicable, procure products 

from manufacturers able to meet qualification requirements, warranty requirements, and 

technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 

assembling work similar in material, design, and extent to that indicated for this Project, whose 

work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated. Engineering services are defined as those performed 

for installations of the system, assembly, or product that is similar in material, design, and 

extent to those indicated for this Project. 
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F. Specialists: Certain Specification Sections require that specific construction activities be 

performed by entities who are recognized experts in those operations. Specialists will satisfy 

qualification requirements indicated and engage in the activities indicated. 

1. Requirements of authorities having jurisdiction supersede requirements for specialists. 

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent 

agency with the experience and capability to conduct testing and inspection indicated, as 

documented in accordance with ASTM E329, and with additional qualifications specified in 

individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 

authorities. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect installation 

of manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

I. Factory-Authorized Service Representative Qualifications: An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and 

perform service on installations of manufacturer's products that are similar in material, design, 

and extent to those indicated for this Project. 

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing 

for compliance with specified requirements for performance and test methods, comply with the 

following Contractor's responsibilities, including the following: 

1. Provide test specimens representative of proposed products and construction. 

2. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 

3. Provide sizes and configurations of test assemblies to adequately demonstrate capability 

of products to comply with performance requirements. 

4. Testing Agency Responsibilities: Submit a certified written report of each test, 

inspection, and similar quality-assurance service to Architect, with copy to Contractor. 

Interpret tests and inspections, and state in each report whether tested and inspected Work 

complies with or deviates from the Contract Documents. 

1.8 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspection they are engaged to 

perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 

that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities, whether specified or 

not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction. Perform quality-control services required of Contractor 

by authorities having jurisdiction, whether specified or not. 
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2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

D. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 

duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections, and state in each report whether tested and 

inspected Work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections. Report results in writing as specified in Section 013300 "Submittal 

Procedures." 

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work. Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

G. Contractor's Associated Requirements and Services: Cooperate with agencies and 

representatives performing required tests, inspections, and similar quality-control services, and 

provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of 

operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspection equipment at Project 

site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 

quality-control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents. Coordinate and submit concurrently with 

Contractor's Construction Schedule. Update and submit with each Application for Payment. 

1. Schedule Contents: Include tests, inspections, and quality-control services, including 

Contractor- and Owner-retained services, commissioning activities, and other Project-

required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party 

involved in performance of portions of the Work where tests and inspections are required. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 

inspection log for Architect's and authorities' having jurisdiction reference during normal 

working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, repair 

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes. Restore patched areas 

and extend restoration into adjoining areas with durable seams that are as invisible as 

possible. Comply with the Contract Document requirements for cutting and patching in 

Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 
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C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 

Project; product delivery, storage, and handling; manufacturers' standard warranties on 

products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock. The term "product" includes the terms "material," 

"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 

literature that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 

facility. Salvaged items or items reused from other projects are not considered new 

products. Items that are manufactured or fabricated to include recycled content materials 

are considered new products, unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved 

through the comparable product submittal process described in Part 2 "Comparable 

Products" Article, to have the indicated qualities related to type, function, dimension, in-

service performance, physical properties, appearance, and other characteristics that equal 

or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product 

is named and accompanied by the words "basis-of-design product," including make or model 

number or other designation. Published attributes and characteristics of basis-of-design product 

establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 

description, product attributes and characteristics may be listed to establish the significant 

qualities related to type, function, in-service performance and physical properties, weight, 

dimension, durability, visual characteristics, and other special features and requirements 

for purposes of evaluating comparable products of additional manufacturers named in the 

specification. Manufacturer's published attributes and characteristics of basis-of-design 

product also establish salient characteristics of products for purposes of evaluating 

comparable products. 

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with 

requirements" introduces a product selection procedure in an individual Specification Section, 

provide products qualified under the specified product procedure. In the event that a named 

product or product by a named manufacturer does not meet the other requirements of the 

specifications, select another named product or product from another named manufacturer that 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PRODUCT REQUIREMENTS 016000 - 2 

does meet the requirements of the specifications; submit a comparable product request or 

substitution request, if applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration of a 

comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to be 

replaced, including Specification Section number and title and Drawing numbers and 

titles. 

2. Data indicating compliance with the requirements specified in Part 2 "Comparable 

Products" Article. 

E. Basis-of-Design Product Specification Submittal: An action submittal complying with 

requirements in Section 013300 "Submittal Procedures." 

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations 

on substitutions. 

1.3 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 

products for use on Project, select product compatible with products previously selected, even if 

previously selected products were also options. 

B. Identification of Products: Except for required labels and operating data, do not attach or 

imprint manufacturer or product names or trademarks on exposed surfaces of products or 

equipment that will be exposed to view in occupied spaces or on the exterior. 

1. Labels: Locate required product labels and stamps on a concealed surface, or, where 

required for observation following installation, on a visually accessible surface that is not 

conspicuous. 

2. Equipment Nameplates: Provide a permanent nameplate on each item of service- or 

power-operated equipment. Locate on a visually accessible but inconspicuous surface. 

Include information essential for operation, including the following: 

a. Name of product and manufacturer. 

b. Model and serial number. 

c. Capacity. 

d. Speed. 

e. Ratings. 

3. See individual identification Sections in Divisions 21, 22, 23, and 26 for additional 

equipment identification requirements. 

1.4 COORDINATION 

A. Modify or adjust affected work as necessary to integrate work of approved comparable products 

and approved substitutions. 
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1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, 

deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 

instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 

that products are undamaged and properly protected. 

C. Storage: 

1. Provide a secure location and enclosure at Project site for storage of materials and 

equipment. 

2. Store products to allow for inspection and measurement of quantity or counting of units. 

3. Store materials in a manner that will not endanger Project structure. 

4. Store products that are subject to damage by the elements under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation and with 

adequate protection from wind. 

5. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 

8. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces. Coordinate location with Owner. 

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual 

manufacturer for a particular product and issued in the name of the Owner or endorsed by 

manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 

specific rights for Owner and issued in the name of the Owner or endorsed by 

manufacturer to Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 

identification, ready for execution. 
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1. Manufacturer's Standard Form: Modified to include Project-specific information and 

properly executed. 

2. Specified Form: When specified forms are included in the Project Manual, prepare a 

written document, using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for 

submitting special warranties. 

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 

undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties meeting 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 

6. Or Equal: For products specified by name and accompanied by the term "or equal," "or 

approved equal," or "or approved," comply with requirements in "Comparable Products" 

Article to obtain approval for use of an unnamed product. 

a. Submit additional documentation required by Architect in order to establish 

equivalency of proposed products. Unless otherwise indicated, evaluation of "or 

equal" product status is by the Architect, whose determination is final. 

B. Product Selection Procedures: 

1. Sole Product: Where Specifications name a single manufacturer and product, provide the 

named product that complies with requirements. Comparable products or substitutions for 

Contractor's convenience will not be considered. 

a. Sole product may be indicated by the phrase "Subject to compliance with 

requirements, provide the following." 

2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 

Comparable products or substitutions for Contractor's convenience will not be 

considered. 

a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance 

with requirements, provide products by the following." 

3. Limited List of Products: Where Specifications include a list of names of both 

manufacturers and products, provide one of the products listed that complies with 

requirements. Comparable products or substitutions for Contractor's convenience will be 

considered unless otherwise indicated. 
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a. Limited list of products may be indicated by the phrase "Subject to compliance 

with requirements, provide one of the following." 

4. Non-Limited List of Products: Where Specifications include a list of names of both 

available manufacturers and products, provide one of the products listed or an unnamed 

product that complies with requirements. 

a. Non-limited list of products is indicated by the phrase "Subject to compliance with 

requirements, available products that may be incorporated in the Work include, but 

are not limited to, the following." 

b. Provision of an unnamed product is not considered a substitution, if the product 

complies with requirements. 

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' 

names, provide a product by one of the manufacturers listed that complies with 

requirements. Comparable products or substitutions for Contractor's convenience will be 

considered unless otherwise indicated. 

a. Limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, provide products by one of the following." 

6. Non-Limited List of Manufacturers: Where Specifications include a list of available 

manufacturers, provide a product by one of the manufacturers listed or a product by an 

unnamed manufacturer that complies with requirements. 

a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, available manufacturers whose products may be incorporated in 

the Work include, but are not limited to, the following." 

b. Provision of products of an unnamed manufacturer is not considered a substitution, 

if the product complies with requirements. 

7. Basis-of-Design Product: Where Specifications name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 

indicated product or a comparable product by one of the other named manufacturers. 

Drawings and Specifications may additionally indicate sizes, profiles, dimensions, and 

other characteristics that are based on the product named. Comply with requirements in 

"Comparable Products" Article for consideration of an unnamed product by one of the 

other named manufacturers. 

a. For approval of products by unnamed manufacturers, comply with requirements in 

Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's 

sample," provide a product that complies with requirements and matches Architect's sample. 

Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Section 012500 "Substitution 

Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 

Architect from manufacturer's full range" or a similar phrase, select a product that complies 

with requirements. Architect will select color, gloss, pattern, density, or texture from 

manufacturer's product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's 

request for comparable product when the following conditions are satisfied. If the following 
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conditions are not satisfied, Architect may return requests without action, except to record 

noncompliance with the following requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is 

consistent with the Contract Documents, will produce the indicated results, and is 

compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named 

basis-of-design product. Significant product qualities include attributes, such as type, 

function, in-service performance and physical properties, weight, dimension, durability, 

visual characteristics, and other specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects, with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request 

additional information or documentation for evaluation, as specified in Section 013300 

"Submittal Procedures." 

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures." 

2. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

C. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request 

for use of comparable product is not intended to satisfy other submittal requirements. Comply 

with specified submittal requirements. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 

Work, including, but not limited to, the following: 

1. Construction layout. 

2. Installation of the Work. 

3. Cutting and patching. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

7. Correction of the Work. 

1.2 DEFINITIONS 

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

subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 

installation of subsequent work. 

1.3 QUALITY ASSURANCE 

A. Professional Engineer Qualifications: Refer to Section 014000 "Quality Requirements." 

B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 

construction elements. 

1. Structural Elements: When cutting and patching structural elements, or when 

encountering the need for cutting and patching of elements whose structural function is 

not known, notify Architect of locations and details of cutting and await directions from 

Architect before proceeding. Shore, brace, and support structural elements during cutting 

and patching. Do not cut and patch structural elements in a manner that could change 

their load-carrying capacity or increase deflection. 

2. Operational Elements: Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 

increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
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that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 

replace construction that has been cut and patched in a visually unsatisfactory manner. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 

recommendations and instructions for installation of specified products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 

surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 

possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will provide a match acceptable to Architect for the visual and functional performance of 

in-place materials. Use materials that are not considered hazardous. 

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 

to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 

applicable, use products that comply with the California Code of Regulations maximum 

allowable VOC levels. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed. Before beginning sitework, investigate 

and verify the existence and location of underground utilities, mechanical and electrical 

systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, gas service piping, and water-service piping; underground 

electrical services; and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 

Work, examine substrates, areas, and conditions, with Installer or Applicator present where 

indicated, for compliance with requirements for installation tolerances and other conditions 

affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 
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2. Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

C. Written Report: Where a written report listing conditions detrimental to performance of the 

Work is required by other Sections, include the following: 

1. Description of the Work, including Specification Section number and paragraph, and 

Drawing sheet number and detail, where applicable. 

2. List of detrimental conditions, including substrates. 

3. List of unacceptable installation tolerances. 

4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 

with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, 

move, or relocate existing utility structures, utility poles, lines, services, or other utility 

appurtenances located in or affected by construction. Coordinate with authorities having 

jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 

measurements before installing each product. Where portions of the Work are indicated to fit to 

other construction, verify dimensions of other construction by field measurements before 

fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 

clarification of the Contract Documents, submit a request for information to Architect in 

accordance with requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks and existing conditions. If 

discrepancies are discovered, notify Architect promptly. 

B. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill 

and topsoil placement, utility slopes, and rim and invert elevations. 

C. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 

foundations, column grids, and floor levels, including those required for mechanical and 

electrical work. Transfer survey markings and elevations for use with control lines and levels. 

Level foundations and piers from two or more locations. 
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D. Record Log: Maintain a log of layout control work. Record deviations from required lines and 

levels. Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used. Make the log 

available for reference by Architect. 

3.4 INSTALLATION 

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as 

indicated. 

1. Make vertical work plumb, and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure satisfactory results as judged 

by Architect. Maintain conditions required for product performance until Substantial 

Completion. 

D. Conduct construction operations, so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy of type expected for 

Project. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 

items on-site and placement in permanent locations. 

F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise 

levels. 

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be 

factory prepared and field installed. Check Shop Drawings of other portions of the Work to 

confirm that adequate provisions are made for locating and installing products to comply with 

indicated requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 

and number to securely anchor each component in place, accurately located and aligned with 

other portions of the Work. Where size and type of attachments are not indicated, verify size 

and type required for load conditions with manufacturer. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 

heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 
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I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, 

arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together 

to form hairline joints. 

3.5 CUTTING AND PATCHING 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and 

patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Temporary Support: Provide temporary support of Work to be cut. 

C. Protection: Protect in-place construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

D. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction. If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping. Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 

entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

E. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work. Patch with durable seams that are as invisible as 

practicable, as judged by Architect. Provide materials and comply with installation requirements 

specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 

into retained adjoining construction in a manner that will eliminate evidence of patching 

and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials. 

b. Restore damaged pipe covering to its original condition. 

F. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 
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3.6 PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 

Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 

debris. 

2. Remove waste materials at the end of each day. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 

containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 

are working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 

specifically recommended. If specific cleaning materials are not recommended, use cleaning 

materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from 

damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 

down sewers or into waterways. Comply with City’s waste disposal requirements. 

H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place. Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period. Adjust and lubricate operable components to ensure 

operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 

deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove 

malfunctioning units, replace with new units, and retest. 
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B. Adjust equipment for proper operation. Adjust operating components for proper operation 

without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 

"Quality Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 

B. Protection of Existing Items: Provide protection and ensure that existing items to remain 

undisturbed by construction are maintained in condition that existed at commencement of the 

Work. 

C. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged 

substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 

with matching materials, and properly adjusting operating equipment. 

B. Repair Work previously completed and subsequently damaged during construction period. 

Repair to like-new condition. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 

without visible evidence of repair. 

E. Repair components that do not operate properly. Remove and replace operating components 

that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

1.2 DEFINITIONS 

A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, 

prepared for the Architect's use prior to Architect's inspection, to determine if the Work is 

substantially complete. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items required by 

other Sections. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 

corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons 

why the Work is incomplete. 
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B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion. List items below 

that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, 

permitting Owner unrestricted use of the Work and access to services and utilities. 

Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in individual Sections, including specific warranties, 

workmanship bonds, maintenance service agreements, final certifications, and similar 

documents. 

3. Submit maintenance material submittals specified in individual Sections, including tools, 

spare parts, extra materials, and similar items, and deliver to location designated by 

Architect. Label with manufacturer's name and model number. 

a. Schedule of Maintenance Material Items: Prepare and submit schedule of 

maintenance material submittal items, including name and quantity of each item 

and name and number of related Specification Section. Obtain Architect's signature 

for receipt of submittals. 

4. Submit testing, adjusting, and balancing records. 

5. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion. List items below 

that are incomplete at time of request. 

1. Complete startup and testing of systems and equipment. 

2. Perform preventive maintenance on equipment used prior to Substantial Completion. 

3. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

4. Terminate and remove temporary facilities from Project site, along with construction 

tools and similar elements. 

5. Complete final cleaning requirements. 

6. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 

minimum of 10 days prior to date the Work will be completed and ready for final inspection and 

tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 

inspection or will notify Contractor of items, either on Contractor's list or additional items 

identified by Architect, that must be completed or corrected before certificate will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 

completed or corrected. 

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

Completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final 

Completion, complete the following: 

1. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 



MADISON BRT  15 JUL 2022 
STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

CLOSEOUT PROCEDURES 017700 - 3 

and dated by Architect. Certified copy of the list shall state that each item has been 

completed or otherwise resolved for acceptance. 

2. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 

10 days prior to date the Work will be completed and ready for final inspection and tests. On 

receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection 

or will notify Contractor of construction that must be completed or corrected before certificate 

will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 

completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS 

A. Organization of List: Include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 

necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize items applying to each space by major element, including categories for 

ceilings, individual walls, floors, equipment, and building systems. 

2. Include the following information at the top of each page: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Contractor. 

e. Page number. 

3. Submit list of incomplete items in one of the following formats: 

a. MS Excel Electronic File: Architect will return annotated file. 

b. Web-Based Project Software Upload: Utilize software feature for creating and 

updating list of incomplete items (punch list). 

1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 

the Work where warranties are indicated to commence on dates other than date of Substantial 

Completion, or when delay in submittal of warranties might limit Owner's rights under 

warranty. 

B. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 

warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 

navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit on digital media acceptable to Architect or by uploading to web-based project 

software site. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 

to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site of rubbish, waste material, litter, and other foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 

foreign deposits. 

c. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured 

surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 

e. Remove snow and ice to provide safe access. 

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 

weathering of exterior surfaces.  

g. Remove debris and surface dust from limited-access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Clean transparent materials, including glass. Remove glazing compounds and other 

noticeable, vision-obscuring materials.  

i. Remove labels that are not permanent. 

j. Wipe surfaces of electrical equipment and similar equipment. Remove excess 

lubrication, paint and mortar droppings, and other foreign substances. 

k. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 

l. Clean strainers. 

m. Leave Project clean and ready for occupancy. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations required by Section 017300 "Execution" before 

requesting inspection for determination of Substantial Completion. 
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END OF SECTION 017700 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 

2. Shoring, bracing, and anchoring. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 

2. Concealed surface form-facing material. 

3. Form ties. 

4. Form-release agent. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and 

reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and 

construction loads that might be applied, until structure can support such loads, so that resulting 

concrete conforms to the required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 

Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center 

spacing of supports. 

2.2 FORM-FACING MATERIALS 

A. As-Cast Surface Form-Facing Material: 

1. Provide continuous, true, and smooth concrete surfaces. 

2. Furnish in largest practicable sizes to minimize number of joints. 
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3. Acceptable Materials: As required to comply with Surface Finish designations specified 

in Section 033000 "Cast-In-Place Concrete, and as follows: 

a. Plywood, metal, or other approved panel materials. 

b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1. 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 

approved material. 

1. Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 RELATED MATERIALS 

A. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

B. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 

stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 

concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

2. Form release agent for form liners shall be acceptable to form liner manufacturer. 

C. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal 

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 

concrete on removal. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301. 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the 

Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast 

finishes. 

C. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 

2. Exposed Concrete: Symmetrically align joints in forms. 

D. Construct removable forms for easy removal without hammering or prying against concrete 

surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
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E. Do not use rust-stained, steel, form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips. 

2. Use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 

concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. At construction joints, overlap forms onto previously placed concrete not less than 12 inches. 

J. Form openings, chases, offsets, sinkages, blocking, screeds, and bulkheads required in the 

Work. 

1. Determine sizes and locations from trades providing such items. 

2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings. 

K. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 

2. Install so strength and appearance of concrete are not impaired, at locations indicated or 

as approved by Architect. 

3. Place joints perpendicular to main reinforcement. 

L. Provide temporary ports or openings in formwork where required to facilitate cleaning and 

inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 

allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of 

form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces. 

M. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 

N. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

O. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 
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3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 

3. Clean embedded items immediately prior to concrete placement. 

END OF SECTION 031000 
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 

2. Welded-wire reinforcement. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 

2. Bar supports. 

3. Mechanical splice couplers. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 

2. Include bar sizes, lengths, materials, grades, bar schedules, bent bar diagrams, bar 

arrangement, location of splices, lengths of lap splices, details of mechanical splice 

couplers, details of welding splices, and supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the structure. 

1. Location of construction joints is subject to approval of Architect. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition and 

carbon equivalent of the steel in accordance with ASTM A706/A706M. 

2. Mechanical splice couplers. 
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PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615, Grade 60, deformed. 

B. Epoxy-Coated Reinforcing Bars: 

1. Steel Bars: ASTM A615, Grade 60, deformed bars. 

2. Epoxy Coating: ASTM A775 with less than 2 percent damaged coating in each 12-inch 

bar length. 

C. Plain-Steel Welded-Wire Reinforcement: ASTM A1064, plain, fabricated from as-drawn steel 

wire into flat sheets. 

2.2 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with 

CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and 

as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports contact 

forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or 

CRSI Class 2 stainless steel bar supports. 

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other 

dielectric-polymer-coated wire bar supports. 

B. Mechanical Splice Couplers: ACI 318 Type 1, same material of reinforcing bar being spliced. 

C. Steel Tie Wire: ASTM A1064, annealed steel, not less than 0.0508 inch in diameter. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

reduce bond to concrete. 
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3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not 

less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 

1. Stagger splices in accordance with ACI 318. 

2. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions. 

G. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 

Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to not 

exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. 

4. Lace overlaps with wire. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 

2. Continue reinforcement across construction joints unless otherwise indicated. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing and inspecting agency to perform field tests and 

inspections and prepare test reports. 
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END OF SECTION 032000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes.

B. Related Requirements:

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form 
liners, insulating concrete forms, and waterstops.

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement.

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each of the following.

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Aggregates.
5. Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at 
time of concrete placement, relative humidity at time of concrete placement, curing 
conditions, and use of other admixtures.

6. Curing materials.

B. Design Mixtures: For each concrete mixture, include the following:

1. Mixture identification.
2. Minimum 28-day compressive strength.
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3. Durability exposure class.
4. Maximum w/cm.
5. Slump limit.
6. Air content.
7. Nominal maximum aggregate size.
8. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted.
9. Intended placement method.
10. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments.

C. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following:

1. Concrete Class designation.
2. Location within Project.
3. Exposure Class designation.
4. Formed Surface Finish designation and final finish.
5. Final finish for floors.
6. Curing process.

1.4 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Curing compounds.
4. Bonding agents.
5. Adhesives.
6. Joint-filler strips.

B. Material Test Reports: For the following, from a qualified testing agency:

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Aggregates.
5. Admixtures.

C. Preconstruction Test Reports: For each mix design.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301.
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1.6 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301.

3. Do not use frozen materials or materials containing ice or snow.
4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing 

steel.
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs.

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 
Documents.

2.2 CONCRETE MATERIALS

A. Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 
Project.

2. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant.

3. Obtain aggregate from single source.
4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I, gray.
2. Fly Ash: ASTM C618, Class C or F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
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2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Air-Entraining Admixture: ASTM C260/C260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that 
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. 
Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable.

2.3 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry.

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

1. Color:

a. Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
c. Ambient Temperature Above 85 deg F: White.

D. Water: Potable or complying with ASTM C1602/C1602M.

E. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A.

F. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A.

2.4 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber.

B. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene.
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2.5 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301.

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.
3. Total of Fly Ash or Other Pozzolans, and Slag Cement: 50 percent by mass, with fly ash 

or pozzolans not exceeding 25 percent by mass.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as 
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions.

2.6 CONCRETE MIXTURES

A. Class A: Normal-weight concrete used for footings, foundation walls, and platforms.

1. Exposure Class: ACI 318 F3.
2. Minimum Compressive Strength: 4000 psi at 28 days.
3. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery.

B. Class B: Normal-weight concrete used for interior slabs-on-ground.

1. Exposure Class: ACI 318 F0.
2. Minimum Compressive Strength: 4000 psi at 28 days.
3. Air Content:  Do not use an air-entraining admixture or allow total air content to exceed 3 

percent for concrete used in trowel-finished floors.

2.7 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94, and furnish batch ticket information.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:
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1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have been 
performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 
to testing agency, including the following:

1. Daily access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Secure space for storage, initial curing, and field curing of test samples, including source 

of water and continuous electrical power at Project site during site curing period for test 
samples.

4. Security and protection for test samples and for testing and inspection equipment at 
Project site.

3.3 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining Work that 
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303.

3.4 JOINTS

A. Construct joints true to line, with faces perpendicular to surface plane of concrete.

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of slabs.

3. Unless otherwise indicated on Drawings, locate vertical joints in walls near corners, and 
in concealed locations where possible.

4. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces.

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows:
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1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action 
does not tear, abrade, or otherwise damage surface and before concrete develops random 
cracks.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as foundation walls and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated on Drawings.

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement and embedded 
items is complete and that required inspections are completed.

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement.

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. Deposit concrete to avoid segregation.
2. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints.
3. Consolidate placed concrete with mechanical vibrating equipment in accordance with 

ACI 301.

a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate.

E. Deposit and consolidate concrete for slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.

1. Do not place concrete slabs in a checkerboard sequence.
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2. Consolidate concrete during placement operations, so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners.

3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
6. Slope surfaces uniformly to drains where required.
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.

3.6 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 
material.

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
b. Remove projections larger than 1 inch.
c. Tie holes do not require patching.
d. Surface Tolerance: ACI 117 Class D.
e. Apply to concrete surfaces not exposed to public view.

2. ACI 301 Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing 
material, arranged in an orderly and symmetrical manner with a minimum of seams.

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/4 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class B.
e. Locations: Apply to concrete surfaces exposed to public view.

B. Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on 
Drawings:

1. Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi (13.8 
MPa).

2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are 
treated at the same age.

3. Surface Continuity:

a. Perform abrasive-blast finishing as continuous operation, maintaining continuity of 
finish on each surface or area of Work.

4. Abrasive Blasting:

a. Abrasive-blast corners and edges of patterns carefully, using backup boards to 
maintain uniform corner and edge lines.

b. Determine type of nozzle pressure and blasting techniques required to match field 
sample.
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c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose 
aggregate and surrounding matrix surfaces to match field sample, as follows:

1) Light Texture: Expose fine aggregate with occasional exposure of coarse 
aggregate and uniform color, with maximum reveal of 1/16 inch (1.5 mm).

C. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated.

3.7 FINISHING FLOORS AND SLABS

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces.

B. Float Finish:

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to 
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete.

3. Apply float finish to surfaces to receive trowel finish.

C. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings.

4. Do not add water to concrete surface.
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 

percent.
6. Apply a trowel finish to surfaces exposed to view.
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 

randomly trafficked floor surface:

a. Slabs on Ground:

1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft. long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch.
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D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations 
indicated on Drawings.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.

2. Coordinate required final finish with Architect before application.

3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A. Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

3.9 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with ACI 

305.1, before and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1. Cure formed concrete surfaces.
2. If forms remain during curing period, moist cure after loosening forms.
3. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final 
setting of concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.
c. Absorptive Cover: Pre-dampen absorptive material before application; apply 

additional water to absorptive material to maintain concrete surface continuously 
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 
by power spray or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial 
application.

2) Maintain continuity of coating and repair damage during curing period.

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:
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1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:

a. Floors to Receive Curing Compound:

1) Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application.

3) Maintain continuity of coating, and repair damage during curing period.
4) Removal: After curing period has elapsed, remove curing compound 

without damaging concrete surfaces by method recommended by curing 
compound manufacturer.

3.10 TOLERANCES

A. Conform to ACI 117.

3.11 CONCRETE SURFACE REPAIRS

A. Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.

a. Limit cut depth to 3/4 inch.
b. Make edges of cuts perpendicular to concrete surface.
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
d. Fill and compact with patching mortar before bonding agent has dried.
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.

b. Compact mortar in place and strike off slightly higher than surrounding surface.
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3. Repair defects on concealed formed surfaces that will affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances 
specified for each surface.

a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 

template.

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.
4. Correct localized low areas during, or immediately after, completing surface-finishing 

operations by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement 
with at least a 3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent.

c. Mix patching concrete of same materials and mixture as original concrete, except 
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.
e. Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, 
and loose particles.

b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.
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E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval.

3.12 FIELD QUALITY CONTROL

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

1. Testing agency to be responsible for providing curing container for composite samples on 
Site and verifying that field-cured composite samples are cured in accordance with 
ASTM C31.

2. Testing agency to immediately report to Architect, Contractor, and concrete manufacturer 
any failure of Work to comply with Contract Documents.

3. Testing agency to report results of tests and inspections, in writing, to Owner, Architect, 
Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports to include reporting requirements of ASTM C31, ASTM C39, and 
ACI 301, including the following as applicable to each test and inspection:

1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including 

curing method and maximum and minimum temperatures during initial 
curing period.

14) Type of fracture and compressive break strengths at seven days and 28 days.

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added at 
Project site.

C. Inspections:

1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
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4. Curing procedures and maintenance of curing temperature.
5. Batch Plant Inspections: On a random basis, as determined by Architect.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172 to be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing to be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used.

2. Slump: ASTM C143:

a. One test at point of placement for each composite sample, but not less than one test 
for each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C231 pressure method, for normal-weight concrete.

a. One test for each composite sample, but not less than one test for each day's pour 
of each concrete mixture.

4. Concrete Temperature: ASTM C1064:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, 
and one test for each composite sample.

5. Compression Test Specimens: ASTM C31:
a. Cast, initial cure, and field cure four standard cylinder specimens for each 

composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M.
a. Test one field-cured specimen at seven days and one set of two specimens at 28 

days.
b. A compressive-strength test to be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated.

7. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength, 
and no compressive strength test value is less than 90 percent of specified compressive 
strength.

8. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete.

9. Additional Tests:
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a. Testing and inspecting agency to make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42 or by other methods as 
directed by Architect.

1) Acceptance criteria for concrete strength to be in accordance with ACI 301, 
Section 1.6.6.3.

10. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

11. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents.

3.13 PROTECTION

A. Protect concrete surfaces as follows:

1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.

END OF SECTION 033000
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel materials. 

2. Shrinkage-resistant grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 

requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors through 

deck. 

3. Section 099600 “High Performance Coatings.” 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 

ANSI/AISC 303. 

1.3 COORDINATION 

A. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 

2. High-strength, bolt-nut-washer assemblies. 

3. Anchor rods. 

4. Threaded rods. 

5. Forged-steel hardware. 

6. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment Drawings. 
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3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 

Identify pretensioned and slip-critical, high-strength bolted connections. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Mill test reports for structural-steel materials, including chemical and physical properties. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited 

by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 

Program and is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F3125, Grade F1852 bolt assemblies and for retesting bolt assemblies after 

lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 
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1. ANSI/AISC 303. 

2. ANSI/AISC 360. 

3. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Connection designs have been completed and connections indicated on the Drawings. 

C. Moment Connections: Type FR, fully restrained. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A992. 

B. Channels, Angles, S-Shapes: ASTM A36. 

C. Plate and Bar: ASTM A36. 

D. Cold-Formed Hollow Structural Sections: ASTM A500, Grade B structural tubing. 

E. Steel Pipe: ASTM A53, Type E or Type S, Grade B. 

F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125, Type 1, heavy-hex steel 

structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436, 

Type 1, hardened carbon-steel washers; all with plain finish. 

2.4 RODS 

A. Headed Anchor Rods: ASTM F1554, Grade 36, straight. 

1. Nuts: ASTM A563 hex carbon steel. 

2. Plate Washers: ASTM A36 carbon steel. 

3. Washers: ASTM F436, Type 1, hardened carbon steel. 

4. Finish: Plain. 

2.5 SHRINKAGE-RESISTANT GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 

application and a 30-minute working time. 
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2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 

accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel in accordance with ASTM A6 and maintain 

markings until structural-steel framing has been erected. 

4. Mark and match-mark materials for field assembly. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Holes: Provide holes required for securing other work to structural steel and for other work to 

pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification 

for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

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

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads. Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated on Drawings. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in accordance with 

ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing surfaces 

of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface 

of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so 

no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in 

permanent contact with members. Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

E. Splice members only where indicated. 

F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 

enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for 

Structural Joints Using High-Strength Bolts" for bolt and joint type specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field welds. 
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2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in ANSI/AISC 303 for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following special 

inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 

2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

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

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1. 

END OF SECTION 051200 
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SECTION 051213 - ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Architecturally exposed structural steel (AESS). 

2. Section 051200 "Structural Steel Framing" requirements that also apply to AESS. 

B. Related Requirements:  

1. Section 099600 "High-Performance Coatings" for surface preparation and priming 

requirements. 

1.2 DEFINITIONS 

A. AESS: Architecturally exposed structural steel. 

B. Category AESS 2: Structural steel that is categorized by ANSI/AISC 303, Section 10, as 

AESS 2 and is designated as AESS 2 or Category AESS 2 in the Contract Documents. 

C. Category AESS 3: Structural steel that is categorized by ANSI/AISC 303, Section 10, as 

AESS 3 and is designated as AESS 3 or Category AESS 3in the Contract Documents. 

D. SEAC/RMSCA Guide Specification: SEAC/RMSCA's "Sample Specification, Section 05 02 

13: Architecturally Exposed Structural Steel." 

1.3 COORDINATION 

A. Coordinate surface preparation requirements for shop-primed items. 

B. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 

and coating manufacturers' written recommendations to ensure that shop primers and topcoats 

are compatible with one another. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: 

1. Tension-control, high-strength, bolt-nut-washer assemblies. 

2. Corrosion-resisting (weathering steel), tension-control, high-strength, bolt-nut-washer 

assemblies. 
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3. Filler. 

4. Primer. 

5. Etching cleaner. 

6. Galvanized repair paint. 

B. Shop Drawings: Show fabrication of AESS components. 

1. Identify AESS category for each steel member and connection, including transitions 

between AESS categories and between AESS and non-AESS. 

2. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

3. Include embedment Drawings. 

4. Indicate orientation of mill marks and HSS seams. 

5. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. Indicate grinding, finish, 

and profile of welds. 

6. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 

Identify pretensioned and slip-critical, high-strength bolted connections. Indicate 

orientation and location of bolt heads. 

7. Indicate exposed surfaces and edges and surface preparation being used. 

8. Indicate special tolerances and erection requirements. 

9. Indicate weep holes for HSS and vent holes for galvanized HSS. 

10. Indicate surface preparation, primer, and coating requirements, including systems 

specified in other Sections. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, fabricator, and shop-painting applicator. 

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category BU, or is accredited 

by the IAS Fabricator Inspection Program for Structural Steel (AC 172) and is experienced in 

fabricating AESS similar to that indicated on this Project. 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 

Program, is designated an AISC-Certified Erector, Category CSE, and is experienced in 

erecting AESS similar to that indicated on this Project. 

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P3 

or SSPC-QP 3. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Use special care in handling AESS to prevent twisting, warping, nicking, and other damage 

during fabrication, delivery, and erection. Store materials to permit easy access for inspection 

and identification. Keep AESS members off ground and spaced by using pallets, dunnage, or 

other supports and spacers. Protect AESS members and packaged materials from corrosion and 

deterioration. 

1. Do not store AESS materials on structure in a manner that might cause distortion, 

damage, or overload to members or supporting structures. Repair or replace damaged 

materials or structures as directed. 

1.9 FIELD CONDITIONS 

A. Field Measurements: Where AESS is indicated to fit against other construction, verify actual 

dimensions by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with requirements of ANSI/AISC 303, Sections 1 through 9 and as modified in Section 

10, "Architecturally Exposed Structural Steel." 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Tension-Control, High-Strength, Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, 

Grade F1852, Type 1, round-head assemblies consisting of steel structural bolts with splined 

ends; ASTM A563, Grade DH, (ASTMA563M, Class 10S) heavy-hex carbon-steel nuts; and 

ASTM F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish:  Mechanically deposited zinc coating. 

B. Corrosion-Resisting (Weathering) Steel, Tension-Control, High-Strength, Bolt-Nut-Washer 

Assemblies: ASTM F3125/F3125M, Grade F1852, Type 3, round-head assemblies consisting of 

steel structural bolts with splined ends; ASTM A563, Grade DH3, (ASTM A563M, Class 10S3) 

heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 3, hardened carbon-steel washers. 

2.3 FILLER 

A. Polyester filler intended for use in repairing dents in automobile bodies. 

2.4 PRIMER 

A. Steel Primer: 

1. Comply with Section 099600 "High-Performance Coatings." 
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2.5 FABRICATION 

A. Shop fabricate and assemble AESS to the maximum extent possible. Locate field joints at 

concealed locations if possible. Detail assemblies to minimize handling and to expedite 

erection. 

1. Use special care handling and fabricating AESS before and after shop painting to 

minimize damage to shop finish. 

B. Category AESS 2: Where shown on Drawings including portions or the columns and crossbars 

above the roof.  

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 

members. Keep appearance and quality of welds consistent. Maintain true alignment of 

members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-

SP 6 (WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 

surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 

5. Seal weld open ends of hollow structural sections with 3/8-inch (9.5-mm) closure plates. 

6. Limit butt and plug weld projections to 1/16 inch (1.6 mm). 

7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 

8. Remove weld spatter, slivers, and similar surface discontinuities. 

9. Remove blemishes and surface irregularities resulting from temporary braces or fixtures 

by filling or grinding, before cleaning, treating, and shop priming. 

10. Grind tack welds smooth unless incorporated into final welds. 

11. Remove backing and runoff tabs, and grind welds smooth. 

12. Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel 

materials in ANSI/AISC 303. 

13. Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel 

materials in ANSI/AISC 303. 

14. Limit as-fabricated straightness tolerance of welded built-up members to one-half that 

permitted by AWS D1.1/D1.1M. 

15. Conceal fabrication and erection markings from view in the completed structure. 

16. Make welds uniform and smooth. 

C. Category AESS 3: Where shown on Drawings, including columns below the roof and the 

exposed roof edge steel tube sections. 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 

members. Keep appearance and quality of welds consistent. Maintain true alignment of 

members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-

SP 6 (WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 

surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 

5. Seal weld open ends of hollow structural sections with 3/8-inch (9.5-mm) closure plates. 

6. Limit butt and plug weld projections to 1/16 inch (1.6 mm). 

7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 

8. Remove weld spatter, slivers, and similar surface discontinuities. 
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9. Remove blemishes and surface irregularities resulting from temporary braces or fixtures 

by filling or grinding, before cleaning, treating, and shop priming. 

10. Grind tack welds smooth unless incorporated into final welds. 

11. Remove backing and runoff tabs, and grind welds smooth. 

12. Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel 

materials in ANSI/AISC 303. 

13. Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel 

materials in ANSI/AISC 303. 

14. Limit as-fabricated straightness tolerance of welded built-up members to one-half that 

permitted by AWS D1.1/D1.1M. 

15. Conceal fabrication and erection markings from view in the completed structure. 

16. Make welds uniform and smooth. 

17. Cut out mill marks from mill material or hide these markings from view in the completed 

structure. Where neither method is possible, remove mill marks by grinding and filling 

surfaces as approved by Architect. 

18. Grind butt and plug welds smooth or fill, removing weld splatter exposed to view. 

19. Orient HSS seams as indicated or away from view. 

20. Align and match abutting member cross sections. 

21. At visible open joints of copes, miters, and cuts, maintain uniform clear gaps of 1/8 inch 

(3.2 mm). At closed joints, maintain uniform contact within 1/16 inch (1.6 mm). 

22. Fabricate with exposed surfaces smooth, square, and of surface quality approved by 

Architect. 

D. Erection marks, painted marks, and other marks are permitted on galvanized- steel surfaces of 

completed structure. 

E. Cleaning Corrosion-Resisting (Weathering) AESS: Clean and prepare steel surfaces that are to 

remain unpainted according to SSPC-SP 6 (WAB)/NACE WAB-3. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

2.7 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 

according to ASTM A123/A123M. 

1. Do not quench or apply post-galvanizing treatments that might interfere with paint 

adhesion. 

2. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain 

as weep holes, by plugging with zinc solder and filing off smooth. 
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2.8 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 

members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

B. Preparing Galvanized Steel for Shop Priming: After galvanizing, thoroughly clean steel of 

grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner or according to 

SSPC-SP 16. 

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's 

written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 

of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, 

edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and eased edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. 

Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces and 

locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before erecting. 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep AESS 

secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads. Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 

3.3 ERECTION 

A. Take special care during erection to avoid marking or distorting the AESS and to minimize 

damage to shop painting. Set AESS accurately in locations and to elevations indicated and 

according to ANSI/AISC 303 and ANSI/AISC 360. 

1. Remove welded tabs that were used for attaching temporary bracing and safety cabling 

and that are exposed to view in the completed Work. Take care to avoid any blemishes, 

holes, or unsightly surfaces resulting from the use or removal of temporary elements. 

2. Grind tack welds smooth. 
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3. Remove backing and runoff tabs, and grind welds smooth. 

4. Orient bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 

5. Conceal fabrication and erection markings from view in the completed structure. 

B. In addition to ANSI/AISC 303, Section 10 requirements, comply with the following. 

1. Erection of Category AESS 2: 

a. Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 for non-

AESS. 

b. Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds consistent. 

Maintain true alignment of members without warp exceeding specified tolerances. 

c. Remove weld spatter, slivers, and similar surface discontinuities. 

d. Grind off butt and plug weld projections larger than 1/16 inch (1.6 mm). 

e. Continuous welds are to be of uniform size and profile. 

f. Ream holes that must be enlarged. Use of drift pins or burning is not permitted. 

Replace misaligned connection plates where holes cannot be aligned with 

acceptable appearance. 

g. Splice members only where indicated on Drawings. 

h. No torch cutting or field fabrication is permitted. 

2. Erection of Category AESS 3: 

a. Erect AESS to the standard frame tolerances specified in ANSI/AISC 303 for non-

AESS. 

b. Comply with AWS D1.1/D1.1M. Keep appearance and quality of welds consistent. 

Maintain true alignment of members without warp exceeding specified tolerances. 

c. Remove weld spatter, slivers, and similar surface discontinuities. 

d. Grind off butt and plug weld projections larger than 1/16 inch (1.6 mm). 

e. Continuous welds are to be of uniform size and profile. 

f. Ream holes that must be enlarged. Use of drift pins or burning is not permitted. 

Replace misaligned connection plates where holes cannot be aligned with 

acceptable appearance. 

g. Splice members only where indicated on Drawings. 

h. No torch cutting or field fabrication is permitted. 

i. Weld profiles, quality, and finish are be as approved by Architect. 

j. Make joint welds, including tack welds, appear continuous by filling intermittent 

welds. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and touchup 

galvanizing to comply with ASTM A780/A780M. 
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B. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 

shop paint, and paint exposed areas with the same material as used for shop painting, to 

comply with SSPC-PA 1 for touching up shop-painted surfaces. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 

power-tool cleaning. 

2. Cleaning and touchup painting are specified in Section 099600 "High-Performance 

Coatings." 

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 "High-

Performance Coatings." 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to inspect AESS as specified in 

Section 051200 "Structural Steel Framing." The testing agency is not responsible for enforcing 

requirements relating to aesthetic effect. 

B. Architect will observe AESS in place to determine acceptability relating to aesthetic effect. 

END OF SECTION 051213 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Roof deck. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 

cut deck openings, special jointing, accessories, and attachments to other construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Certificates: 

1. Product Certificates: For each type of steel deck. 

B. Test and Evaluation Reports: 

1. Product Test Reports: For tests performed by a qualified testing agency, indicating that 

power-actuated mechanical fasteners comply with requirements. 

2. Research Reports: For steel deck, from ICC-ES showing compliance with the building 

code. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and 

slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 

condensation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 

accordance with AISI S100. 

2.2 ROOF DECK 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with SDI RD and 

with the following: 

1. Galvanized-Steel Sheet: ASTM A653, Structural Steel (SS), Grade 33 zinc coating. 

2. Deck Profile: As indicated. 

3. Profile Depth: As indicated. 

4. Design Uncoated-Steel Thickness: As indicated. 

5. Span Condition: As indicated. 

6. Side Laps: Overlapped. 

2.3 ACCESSORIES 

A. Provide manufacturer's standard accessory materials for deck that comply with requirements 

indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 

psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of 

profile indicated or required for application. 

F. End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material, finish, and thickness 

as deck unless otherwise indicated. 

G. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 

deck. For drains, cut holes in the field. 

H. Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 

deck, with 3-inch wide flanges and level recessed pans of 1-1/2-inch minimum depth. For 

drains, cut holes in the field. 

I. Galvanizing Repair Paint: ASTM A780. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install deck panels and accessories in accordance with SDI RD; manufacturer's written 

instructions; and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened. Do not stretch or contract 

side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

I. Locate mechanical fasteners and install in accordance with deck manufacturer's written 

instructions. 

3.2 INSTALLATION OF ROOF DECK 

A. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 

supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, and as 

follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

B. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches, with end joints as follows: 

1. End Joints: Lapped 2 inches minimum. 

C. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and 

mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 12 inches 

apart with at least one fastener at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and mechanically 

fasten. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

STEEL DECKING 053100 - 4 

D. Miscellaneous Roof-Deck Accessories: Install finish strips, end closures, and reinforcing 

channels in accordance with deck manufacturer's written instructions. Mechanically fasten to 

substrate to provide a complete deck installation. 

E. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated. 

Install with adhesive in accordance with manufacturer's written instructions to ensure complete 

closure. 

3.3 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint in accordance with ASTM A780 and manufacturer's written 

instructions. 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior non-load-bearing wall and soffit framing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel framing materials. 

2. Exterior non-load-bearing wall and soffit framing. 

3. Power-actuated anchors. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 

work. 

1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel." 

2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 

framing complies with AISI S200 and ASTM C955, Section 8. 

2.2 COLD-FORMED STEEL FRAMING MATERIALS 

A. Framing Members, General: Comply with AISI S200 and ASTM C955, Section 8 for conditions 

indicated. 
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B. Steel Sheet: ASTM A1003, Structural Grade, Type H, metallic coated, of grade and coating 

designation as follows: 

1. Grade: ST50H. 

2. Coating: G90 or equivalent. 

2.3 EXTERIOR NON-LOAD-BEARING WALL AND SOFFIT FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated. 

2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 

with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003, Structural Grade, Type H, metallic 

coated steel sheet, of same grade and coating designation used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 

design load, according to an evaluation report acceptable to authorities having jurisdiction, 

based on ICC-ES AC70. 

B. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 

steel drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 

assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 

written instructions unless more stringent requirements are indicated. 
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C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 

connections securely fastened. 

D. Install framing members in one-piece lengths unless splice connections are indicated for track 

or tension members. 

E. Install temporary bracing and supports to secure framing and support loads equal to those for 

which structure was designed. Maintain braces and supports in place, undisturbed, until entire 

integrated supporting structure has been completed and permanent connections to framing are 

secured. 

F. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved 

or standard punched openings. 

3.2 INSTALLATION OF EXTERIOR NON-LOAD-BEARING WALL AND SOFFIT FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 

supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as 

indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 

warped surfaces and similar requirements. 

D. Install horizontal bridging in walls and soffits, spaced as indicated on Shop Drawings but not 

more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 

indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 

straps to stud flanges and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 

instructions. 

E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 

angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall or soffit 

framing system. 

3.3 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 

tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location. Cumulative error is not to exceed minimum fastening requirements of sheathing 

or other finishing materials. 
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END OF SECTION 054000 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Miscellaneous framing and supports. 
2. Abrasive metal nosings 

B. Related Requirements: 
1. Section 051200 "Structural Steel Framing" for steel framing, supports, and other steel 

items attached to the structural-steel framing. 

1.2 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written instructions to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work. 
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry. Deliver such items to Project site in time for installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: 
1. Fasteners. 
2. Shop primers. 
3. Abrasive metal nosings. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, 
and details of metal fabrications and their connections. Show anchorage and accessory items. 

C. Delegated Design Submittals: For metal fabrications, including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

C. Research Reports: For post-installed anchors. 
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D. Delegated design engineer qualifications. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following 
welding codes: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of other construction contiguous with metal 
fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design metal fabrications 

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 
1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing. 

D. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated. 

E. Aluminum Plate and Sheet: ASTM B209 (ASTM B209M), Alloy 6061-T6. 

F. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063-T6. 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, 
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required. 



MADISON BRT  15 JUL 2022 
STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

METAL FABRICATIONS 055000 - 3 

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A (ISO 898-1, Property 
Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers. 

C. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325 (Grade A325M), 
Type 3, heavy-hex steel structural bolts; ASTM A563, Grade DH3, (ASTM A563M, 
Class 10S3) heavy-hex carbon-steel nuts; and where indicated, flat washers. 

D. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, 
ASTM F593 (ISO 3506-1); with hex nuts, ASTM F594 (ASTM F836M); and, where indicated, 
flat washers; Alloy Group 1 (A1). 

E. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers. 

F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load 
imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing in accordance with ASTM E488/E488M, conducted by a 
qualified independent testing agency. 

2.4 MISCELLANEOUS MATERIALS 

A. Shop Primers: Provide primers that comply with Section 099600 "High-Performance Coatings." 

B. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 
only as necessary for shipping and handling limitations. Use connections that maintain 
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible. Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction. 
1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Galvanize miscellaneous framing and supports where indicated. 

D. Prime miscellaneous framing and supports with primer specified in Section 099600 "High-
Performance Coatings" where indicated. 

2.7 ABRASIVE METAL NOSINGS 

A. Extruded Units:  Aluminum, with abrasive filler consisting of aluminum oxide, silicon carbide, 
or a combination of both, in an epoxy-resin binder. Fabricate units in lengths necessary to 
accurately fit openings or conditions. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Balco; a 

CSW Industrials Company; T-Series or a comparable product by one of the following: 
a. American Safety Tread Co., Inc. 
b. Nystrom, Inc. 
c. Wooster Products Inc. 

2. Source Limitations: Obtain units from single source from single manufacturer. 
3. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above 

aluminum extrusion. 
4. Nosings: 

a. Square-back units, width as indicated on Drawings, for casting into concrete steps. 
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B. Provide anchors for embedding units in concrete, either integral or applied to units, as standard 
with manufacturer. 

C. Apply clear lacquer to concealed surfaces of extruded units. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 
steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 
1. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized 
surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate 
process. 

C. Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on 
fireproofing, or masonry, or unless otherwise indicated. 
1. Shop prime with primers specified in Section 099600 "High-Performance Coatings" are 

indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with 
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 
other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for signage and other ceiling-mounted equipment securely to, and rigidly brace 
from, building structure. 

3.3 INSTALLATION OF ABRASIVE METAL NOSINGS 

A. Center nosings on tread widths unless otherwise indicated. 

B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level 
with tread surfaces. 

3.4 REPAIRS 

A. Touchup Painting: 
1. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 

shop paint are specified in Section 099600 "High-Performance Coatings." 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055000 
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SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stainless steel railings. 

1.2 COORDINATION 

A. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 

with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: Each product type. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Delegated Design Submittal: For railings, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For delegated design professional engineer. 

B. Welding certificates. 

C. Mill Certificates: Signed by manufacturers of stainless steel products, certifying that products 

furnished comply with requirements. 

D. Product Test Reports: For tests on railings performed by a qualified testing agency, in 

accordance with ASTM E894 and ASTM E935. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 

1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces of railings from damage by applying a 

strippable, temporary protective covering before shipping. 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 

railings by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design railings, including attachment to building construction. 

B. Structural Performance: Railings, including attachment to building construction, withstand the 

effects of gravity loads and the following loads and stresses within limits and under conditions 

indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 

b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 

(0.093 sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 

marks, rolled trade names, stains, discolorations, or blemishes. 

2.3 STAINLESS STEEL RAILINGS 

A. Source Limitations: Obtain each type of railing from single source from single manufacturer. 

B. Tubing: ASTM A554, Grade MT 316L. 

C. Pipe: ASTM A312/A312M, Grade TP 316L. 
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D. Castings: ASTM A743/A743M, Grade CF 8M or CF 3M. 

E. Plate and Sheet: ASTM A240/A240M or ASTM A666, Type 316L. 

2.4 FASTENERS 

A. Fastener Materials: 

1. Stainless Steel Railing Components:  Type 316 stainless steel fasteners. 

2. Finish exposed fasteners to match appearance, including color and texture, of railings. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and 

class required to produce connections suitable for anchoring railings to other types of 

construction and capable of withstanding design loads. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 

them to other work, unless otherwise indicated. 

2.5 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal 

alloy welded. 

1. For stainless steel railings, provide type and alloy as recommended by producer of metal 

to be welded and as required for color match, strength, and compatibility in fabricated 

items. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 

cement formulation for mixing with water at Project site to create pourable anchoring, patching, 

and grouting compound. 

1. Water-Resistant Product: Provide formulation that is resistant to erosion from water 

exposure without needing protection by a sealer or waterproof coating and that is 

recommended by manufacturer for exterior use. 

2.6 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 

member sizes and spacing, details, finish, and anchorage, but not less than that required to 

support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. 

Disassemble units only as necessary for shipping and handling limitations. 

1. Clearly mark units for reassembly and coordinated installation. 

2. Use connections that maintain structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. 

1. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless 

otherwise indicated. 

2. Remove sharp or rough areas on exposed surfaces. 
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D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that are exposed to weather in a manner that excludes water. 

1. Provide weep holes where water may accumulate. 

2. Locate weep holes in inconspicuous locations. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections: Cope components at connections to provide close fit, or use fittings 

designed for this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove flux immediately. 

4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 

Joint Finish Standards" for Finish #2 welds; good appearance, completely sanded joint, 

some undercutting and pinholes okay. 

I. Bend members in jigs to produce uniform curvature for each configuration required. Maintain 

cross section of member throughout entire bend without buckling, twisting, cracking, or 

otherwise deforming exposed surfaces of components. 

J. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same 

metal and finish as railings. 

K. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 

work. 

1. Fabricate anchorage devices capable of withstanding loads imposed by railings. 

2. Coordinate anchorage devices with supporting structure. 

L. For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches (150 mm) 

long with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of 

post, with metal plate forming bottom closure. 

2.7 STAINLESS STEEL FINISHES 

A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

B. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches. 

1. Run grain with long dimension of each piece. 

2. When polishing is completed, passivate and rinse surfaces. 

3. Remove embedded foreign matter and leave surfaces chemically clean. 

C. Stainless Steel Pipe and Tubing Finishes: 

1. 180-Grit Polished Finish: Uniform, directionally textured finish. 

D. Stainless Steel Sheet and Plate Finishes: 

1. Directional Satin Finish: ASTM A480/A480, No. 4. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PIPE AND TUBE RAILINGS 055213 - 5 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing railings. 

1. Fit exposed connections together to form tight, hairline joints. 

2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 

3. Set railings accurately in location, alignment, and elevation; measured from established 

lines and levels. 

4. Do not weld, cut, or abrade surfaces of railing components that are coated or finished 

after fabrication and that are intended for field connection by mechanical or other means 

without further cutting or fitting. 

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 

6. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (6 

mm in 3.5 m). 

B. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

C. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for 

securing railings and for properly transferring loads to in-place construction. 

3.2 RAILING CONNECTIONS 

A. Welded Connections: Use fully welded joints for permanently connecting railing components. 

Comply with requirements for welded connections in "Fabrication" Article, whether welding is 

performed in the shop or in the field. 

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than 

required to accommodate thermal movement. Provide slip-joint internal sleeve, extending 2 

inches (50 mm) beyond joint on either side; fasten internal sleeve securely to one side; and 

locate joint within 6 inches (150 mm) of post. 

3.3 ANCHORING POSTS 

A. Use stainless steel pipe sleeves preset and anchored into concrete for installing posts. After 

posts are inserted into sleeves, fill annular space between post and sleeve with anchoring 

cement, mixed and placed to comply with anchoring material manufacturer's written 

instructions. 

B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring 

material. 

3.4 CLEANING 

A. Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean 

water. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PIPE AND TUBE RAILINGS 055213 - 6 

3.5 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 

coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 

Completion. 

B. Restore finishes damaged during installation and construction period, so no evidence remains of 

correction work. Return items that cannot be refinished in the field to the shop; make required 

alterations and refinish entire unit, or provide new units. 

END OF SECTION 055213 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood products. 

2. Wood-preservative-treated lumber. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment. 

1.2 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 

5 inches nominal (114 mm actual) size in least dimension. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: 

1. For preservative-treated wood products. Indicate type of preservative used and net 

amount of preservative retained. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS 

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If no 

grading agency is indicated, comply with the applicable rules of any rules-writing agency 

certified by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC 

Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum dressed 

sizes for dry wood products. 

3. Dress lumber, S4S, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows: 

1. UC3A (Commodity Specification A): Coated sawn products in exterior construction not 

in contact with ground but exposed to all weather cycles including intermittent wetting. 

Include the following items: 

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 

similar members in connection with roofing, flashing, vapor barriers, and 

waterproofing. 

2. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

3. For exposed items indicated to receive a stained or natural finish, chemical formulations 

are not to require incising, contain colorants, bleed through, or otherwise adversely affect 

finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

2.3 MISCELLANEOUS LUMBER 

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of any species. 

C. Roofing Nailers: Structural- or No. 2-grade lumber or better; kiln-dried Douglas fir, southern 

pine, or wood having similar decay-resistant properties. 
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 

of any species may be used provided that it is cut and selected to eliminate defects that will 

interfere with its attachment and purpose. 

2.4 FASTENERS 

A. General: Fasteners are to be of size and type indicated and comply with requirements specified 

in this article for material and manufacture. Provide nails or screws, in sufficient length, to 

penetrate not less than 1-1/2 inches (38 mm) into wood substrate. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A153/A153M or ASTM F2329. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 

rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports 

to comply with requirements for attaching other construction. 

B. Install plywood backing panels by fastening to studs; coordinate locations with utilities 

requiring backing panels. 

C. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 

specialty items, and trim. 

E. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

G. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 
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H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC). 

2. ICC-ES evaluation report for fastener. 

I. Securely attach roofing nailers to substrates by anchoring and fastening to withstand bending, 

shear, or other stresses imparted by Project wind loads and fastener-resistance loads as designed 

in accordance with ASCE/SEI 7. 

J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections between members. Install fasteners without splitting wood. Drive nails 

snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 

and cut as required for true line and level of attached work. Coordinate locations with other 

work involved. 

B. Attach wood roofing nailers securely to substrate to resist the designed outward and upward 

wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1, Tables A6 and A7. 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Parapet sheathing. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood blocking. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Parapet sheathing. 

B. Product Data Submittals: For each type of process and factory-fabricated product. Indicate 

component materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated plywood complies with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. For products receiving waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

C. Shop Drawings: 

1. Show locations and extent of sheathing, accessories, and assemblies specific to Project 

conditions. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated plywood. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 

Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 

Provide for air circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness 

indicated. 

B. Factory mark panels to indicate compliance with applicable standard. 

2.2 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b for exterior 

construction not in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 

authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or 

concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.3 PARAPET SHEATHING 

A. Plywood Sheathing, Parapets:  DOC PS 1, Exterior, Structural I sheathing. 

1. Nominal Thickness: Not less than 1/2 inch (13 mm). 

B. Oriented-Strand-Board Sheathing, Parapets: DOC PS 2, Exposure 1, Structural I sheathing. 

1. Nominal Thickness: Not less than 1/2 inch (13 mm). 

2.4 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For parapet sheathing, provide fasteners with hot-dip zinc coating complying with 

ASTM A153/A153M. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002. 

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, 

except with wafer heads and reamer wings, length as recommended by screw manufacturer for 

material being fastened. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 

do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code. 

2. ICC-ES evaluation report for fastener. 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections. Install fasteners without splitting wood. 

E. Coordinate parapet sheathing installation with flashing and joint-sealant installation so these 

materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

F. Coordinate sheathing installation with installation of materials installed over sheathing so 

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 

forecast. 

3.2 INSTALLATION OF WOOD STRUCTURAL PANEL 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 

Construction Guide," for types of structural-use panels and applications indicated. 

END OF SECTION 061600 
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SECTION 074213.13 - FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concealed-fastener, lap-seam metal wall panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for each type of panel and accessory. 

1. Concealed-fastener, lap-seam metal wall panels. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 

joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 

and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not 

less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied 

finishes. 

1. Include Samples of trim and accessories involving color selection. 

D. Samples for Verification: For each type of exposed finish, prepared on Samples of size 

indicated below: 

1. Metal Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, closures, 

and other metal panel accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For concealed-fastener, lap-seam metal wall panels, for tests performed 

by a qualified testing agency. 

C. Sample Warranties: For special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 

deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 

surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 

water. Do not store metal panels in contact with other materials that might cause staining, 

denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit assembly of metal panels to be performed according to manufacturers' written 

instructions and warranty requirements. 

1.8 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of 

soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of metal panel systems that fail in materials or workmanship within 

specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace metal panels that show evidence of deterioration of factory-

applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
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2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 

following loads, based on testing according to ASTM E1592: 

1. Wind Loads: As indicated on Drawings. 

2. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes by preventing buckling, opening of joints, overstressing of components, failure of joint 

sealants, failure of connections, and other detrimental effects. Base calculations on surface 

temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

2.2 CONCEALED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. Provide factory-formed metal panels designed to be field assembled by lapping and 

interconnecting side edges of adjacent panels and mechanically attaching through panel to 

supports using concealed fasteners in side laps. Include accessories required for weathertight 

installation. 

B. Flush-Profile, Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges and a 

flat pan between panel edges; with flush joint between panels. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide PAC-CLAD; 

Petersen Aluminum Corporation; a Carlisle company; Flush wall panels. or a comparable 

product by one of the following: 

a. AEP Span a brand of ASC Profiles LLC, a part of BlueScope. 

b. ATAS International, Inc. 

c. Berridge Manufacturing Company. 

d. CENTRIA, a Nucor Brand. 

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 

ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated 

steel sheet complying with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 

designation; structural quality. Prepainted by the coil-coating process to comply with 

ASTM A755/A755M. 

a. Nominal Thickness: 24 gauge. 

b. Exterior Finish:  Two-coat fluoropolymer. 

c. Color:  Match RAL 9011 Graphite Black. 

3. Panel Coverage:  12 inches (305 mm). 

4. Panel Height:  1.0 inch (25 mm). 
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2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 

sheet, ASTM A653/A653M, G90 (Z275) hot-dip galvanized coating designation or 

ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 

unless otherwise indicated. Provide manufacturer's standard sections as required for support and 

alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 

including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 

fillers, closure strips, and similar items. Match material and finish of metal panels unless 

otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal panel profile. Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 

required to seal against weather and to provide finished appearance. Locations include, but are 

not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 

parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as 

adjacent metal panels. 

2.4 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 

procedures and processes, as necessary to fulfill indicated performance requirements 

demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 

structural requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 

length of panel. 

C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 

provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 

movements. 

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 

recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 

that apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 

and tool marks and that are true to line and levels indicated, with exposed edges folded 

back to form hems. 

2. Fabricate nonmoving seams in accessories with flat-lock seams. Tin edges to be seamed, 

form seams, and solder. 

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 

and to comply with SMACNA standards. 
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4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 

allowed on faces of accessories exposed to view. 

5. Fabricate cleats and attachment devices from same material as accessory being anchored 

or from compatible, noncorrosive metal recommended in writing by metal panel 

manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or 

metal wall panel manufacturer for application but not less than thickness of metal 

being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable variations 

in same piece are not acceptable. Variations in appearance of other components are acceptable 

if they are within the range of approved Samples and are assembled or installed to minimize 

contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 

percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, 

and apply coating to exposed metal surfaces to comply with coating and resin 

manufacturers' written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 

acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum 

total dry film thickness of 0.5 mil (0.013 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, metal panel supports, and other conditions affecting 

performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 

panel support members and anchorage have been installed within alignment tolerances 

required by metal wall panel manufacturer. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 

locations of penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 

members and anchorages according to ASTM C754 and metal panel manufacturer's written 

recommendations. 

3.3 INSTALLATION OF METAL PANELS 

A. Install metal panels according to manufacturer's written instructions in orientation, sizes, and 

locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor 

metal panels and other components of the Work securely in place, with provisions for thermal 

and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that will be 

concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. 

Fasten flashings and trim around openings and similar elements with self-tapping screws. 

B. Accessory Installation: Install accessories with positive anchorage to building and weathertight 

mounting, and provide for thermal expansion. Coordinate installation with flashings and other 

components. 

1. Install components required for a complete metal panel system including trim, copings, 

corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

Provide types indicated by metal wall panel manufacturer; or, if not indicated, provide 

types recommended by metal panel manufacturer. 

C. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 

where possible, and set units true to line and level as indicated. Install work with laps, joints, 

and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true 

to line and levels indicated, with exposed edges folded back to form hems. Install sheet 

metal flashing and trim to fit substrates and achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 

movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches 

(610 mm) of corner or intersection. Where lapped expansion provisions cannot be used or 

would not be sufficiently waterproof, form expansion joints of intermeshing hooked 

flanges, not less than 1 inch (25 mm) deep, filled with mastic sealant (concealed within 

joints). 
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3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 

installed, unless otherwise indicated in manufacturer's written installation instructions. On 

completion of metal panel installation, clean finished surfaces as recommended by metal panel 

manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and 

sealant. 

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 

finish touchup or similar minor repair procedures. 

END OF SECTION 074213.13 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

COMPOSITE WALL AND SOFFIT PANELS 074243 - 1 

SECTION 074243 - COMPOSITE WALL AND SOFFIT PANELS 

1.1 SUMMARY 

A. Sections includes phenolic wall and soffit cladding panels, attachment systems, and fasteners. 

B. Related Requirements: 

1. Section 084313 “Aluminum-Framed Storefronts” for composite panels installed in the 

storefront framing system. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 

joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 

and accessories; and special details. 

2. Accessories: Include details of flashing, trim, and anchorage systems, at a scale of not 

less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Verification: For each type of exposed finish required, prepared on Samples of size 

indicated below: 

1. Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, closures, and 

other panel accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each product, tests performed by a qualified testing agency. 

C. Field quality-control reports. 

D. Sample Warranties: For special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For panels to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: All products listed in this section are to be installed by a single installer 

recommended by the manufacturer or representative. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, panels, and other manufactured items so as not to be damaged or 

deformed. Package panels for protection during transportation and handling. 

B. Unload, store, and erect panels in a manner to prevent bending, warping, twisting, and surface 

damage. 

C. Stack panels horizontally on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store panels to ensure dryness, with positive slope for drainage of water. 

Do not store panels in contact with other materials that might cause staining, denting, or other 

surface damage. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit assembly of panels to be performed according to manufacturers' written 

instructions and warranty requirements. 

1.8 COORDINATION 

A. Coordinate panel installation with rain drainage work, flashing, trim, construction of walls, and 

other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.9 WARRANTY 

A. Manufacturer to warrant against material defects and manufacturing tolerances for a period of 

10-years.  

B. Installer to warrant against installation defects for a period of 2-years.  Repair or replace 

materials during warranty period at no cost to Owner. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: ASTM E1592. 

1. Wind Loads: As indicated on Drawings. 

B. Air Infiltration: ASTM E283. 

C. Water Penetration: ASTM E331. 
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2.2 WALL AND SOFFIT PANELS  

A. Basis-of-Design Product: Subject to compliance with the requirements, provide Fiberesin 

Industries, Stonewood Stack Panels or comparable product by manufacturer approved by 

Architect and meeting the Buy America provisions. 

1. Source limitations: Obtain all phenolic paneling from a single manufacturer including 

paneling used in storefront system and specified in Section 084313 “Aluminum-Framed 

Storefronts.” 

B. Phenolic Exterior Wall Cladding:  Solid phenolic laminate panel with UV protective clear coat. 

1. Style:  Stonewood Concealed Fastener system.  

2. Color: Madison Walnut  

3. Install Pattern: As shown on Drawings 

4. Finish: Factory #60 matte 

5. Thickness: 3/8 inch (10mm) 

6. Plank width: 8-inches. 

7. Panel Core: Phenolic resin treated layer, black and natural brown kraft paper. 

8. Decorative Layer: Melamine resin, proprietary pigmented and treated. 

9. Weather and UV Resistant Layer: 2-mil, proprietary layer combining pigment protection, 

Ultraviolet  light and weather resistant layer. 

10. Physical Properties  

a. Flexural Strength, ASTM D790 

1) Machine Direction: 19,000 psi 

2) Cross Direction: 16,000 psi 

b. Flexural Modulus, ASTM D790 

1) Machine Direction: 1,300,000 psi 

2) Cross Direction: 1,000,000 psi 

c. Tensile Modulus, ASTM D638  

1) Machine Direction: 14,000 psi  

2) Cross Direction: 10,000 psi  

d. Structural Performance: Withstand design wind load based on building code, but 

not less than 23psf with maximum L/180 tested to ASTM E330.  

e. Fire Performance: 

1) Flame Spread/Smoke Developed: Class A tested to ASTM E84 

2) Ignition Temperature: Greater than 650 degrees F (350 degrees C) above 

ambient, tested to ASTM D1929. 

3) Extended Surface Burn: Max Flame Front less than 10 feet, tested to ASTM 

E2768 

f. Finish Performance: 

1) Humidity Resistance: No cracking, checking, crazing, erosion, 

delamination, distress, tested to ASTM D2247. 

2) Salt Spray Resistance: No cracking, checking, crazing, Erosion, 

Delamination, or distress, tested to  ASTM B117. 

3) Weather Exposure: Maximum gray scale change of 3-4 according to DIN 

EN 438-2 29 when tested to ASTM D2244 at accelerated – 3000 Hours in 

Atlas Type Weatherometer using cycle of 102 minutes light and 18 minutes 

diminished light and demineralized water.  

C. Mounting System:  

1. Manufacturer’s concealed fastening on aluminum rail over metal sub framing. 
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D. Metal Sub-structure: Aluminum sub-structure designed to withstand structural loading due to 

wind load and the dead load of the panel, painted as required to conceal behind the open joint of 

the attachment system.  

1. Extrusions, including corner closures, joint closures and vent screens, formed members, 

sheet, and plate shall conform with the recommendations of the manufacturer.  

2.3 FABRICATION  

A. Panels: Solid High-Pressure Laminate impregnated kraft paper wall panels with no voids, air 

spaces or foamed insulation in the core material.  

B. Panel Dimensions: Field fabrication shall be allowed where necessary but, shall be kept to an 

absolute minimum. All fabrication shall be done under controlled shop conditions when 

possible. 

C. Accessory items in accordance with manufacturer's recommendations and approved submittals. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine materials, installation instructions, and review manufacturer’s instructions on site.   

B. Verify panel style, color, and fasteners are approved by Architect. 

C. Verify substrates and adjacent surfaces are level and plumb for installation.  

1. Do not begin work until construction has progressed to allow installation of materials.  

2. Confirm sheathing is plumb and level, with no deflection greater than 1/4- inch in 20 feet. 

3. Verify manufacturers fastener spacing requirements.  

4. Verify proper hole diameter in panels per manufacturer’s instructions. 

D. Proceed with work when construction has progressed to allow a warranted installation.   

1. Installation deems acceptance of work for a warranted installation.  

3.2 INSTALLATION  

A. Install in accordance with manufacturer’s instructions and Shop Drawings, maintaining required 

1-inch ventilation spacing requirement.    

B. Fasten panels to an approved attachment system structurally supported by aluminum, 

galvanized steel or wood stud supported wall.  

C. Install panel square, edges clean and true to size. 

1. Cut panels to fit at perimeter and around penetrations with minimum 3/8-inch gap. 

2. Re-chamfer field cut edges.  

D. Do not install damaged, irregular or defective panels.   
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3.3 FIELD QUALITY CONTROL  

A. Comply with manufacturer’s written installation instructions applicable to products and 

applications indicated.  

B. Verify installation, fasteners and connections with adjacent materials, and transitions have been 

completed in accordance with shop drawings.  

C. Installer is responsible for engineering the connection between the Stonewood system and the 

supporting structure. 

3.4 ADJUSTING  

A. Modify, adjust and replace panels not within manufacturer’s tolerances and as required by 

Architect.  

3.5 PROTECTION  

A. Protect surface, corners and components from damage prior to Substantial Completion.  

END OF SECTION 074243 
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SECTION 075423 - THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Thermoplastic polyolefin (TPO) roofing system. 

2. Accessory roofing materials. 

3. Substrate board. 

4. Roof insulation. 

5. Insulation accessories. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 

2. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 

1.2 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary in NRCA's "The NRCA 

Roofing Manual: Membrane Roof Systems" apply to Work of this Section. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 

representative, roofing Installer, roofing system manufacturer's representative, deck 

Installer, air barrier Installer, and installers whose work interfaces with or affects roofing, 

including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 

written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 

including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 

6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 

7. Review governing regulations and requirements for insurance and certificates if 

applicable. 

8. Review temporary protection requirements for roofing system during and after 

installation. 

9. Review roof observation and repair procedures after roofing installation. 
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1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Thermoplastic polyolefin (TPO) roofing system. 

2. Accessory roofing materials. 

3. Substrate board. 

4. Roof insulation. 

5. Insulation accessories. 

B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including 

the following: 

1. Layout and thickness of insulation. 

2. Base flashings and membrane termination details. 

3. Flashing details at penetrations. 

4. Tapered insulation layout, thickness, and slopes. 

5. Roof plan showing orientation of steel roof deck and orientation of roof membrane, 

fastening spacings, and patterns for mechanically fastened roofing system. 

6. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying 

that roofing system complies with requirements specified in "Performance Requirements" 

Article. 

a. Submit evidence of compliance with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 

materials supplied under this Section are acceptable for special warranty. 

C. Product Test Reports: For roof membrane and insulation, for tests performed by a qualified 

testing agency, indicating compliance with specified requirements. 

D. Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field Test Reports: 

1. Concrete internal relative humidity test reports. 

2. Fastener-pullout test results and manufacturer's revised requirements for fastener 

patterns. 

F. Field quality-control reports. 

G. Sample Warranties: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 
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B. Certified statement from existing roof membrane manufacturer stating that existing roof 

warranty has not been affected by Work performed under this Section. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is listed in FM Approvals' RoofNav 

for roofing system identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 

system manufacturer to install manufacturer's product and that is eligible to receive 

manufacturer's special warranty. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 

with manufacturer's name, product brand name and type, date of manufacture, approval or 

listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 

and within the temperature range required by roofing system manufacturer. Protect stored liquid 

material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 

shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 

moisture, soiling, and other sources. Store in a dry location. Comply with insulation 

manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 

deflection of deck. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit roofing system to be installed according to manufacturer's written instructions 

and warranty requirements. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 

fail in materials or workmanship within specified warranty period. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, 

substrate board, and other components of roofing system. 

2. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and flashings to withstand specified uplift 

pressures, thermally induced movement, and exposure to weather without failure due to 

defective manufacture, fabrication, installation, or other defects in construction. Roof system 

and flashings to remain watertight. 

1. Accelerated Weathering: Roof to withstand 2000 hours of exposure when tested 

according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane to resist impact damage when tested according to 

ASTM D3746, ASTM D4272, or the "Resistance to Foot Traffic Test" in FM 

Approvals 4470. 

B. Material Compatibility: Roofing materials to be compatible with one another and adjacent 

materials under conditions of service and application required, as demonstrated by roof 

membrane manufacturer based on testing and field experience. 

C. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials 

comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing 

system, and are listed in FM Approvals' RoofNav for Class 1 or noncombustible construction, 

as applicable. Identify materials with FM Approvals Certification markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 

2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 SH. 

2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING SYSTEM 

A. TPO Sheet: ASTM D6878/D6878M, internally fabric- or scrim-reinforced, TPO sheet. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; JM TPO or a comparable product by one of 

the following: 

a. Firestone Building Products. 

b. GAF. 

2. Source Limitations: Obtain components for roofing system from roof membrane 

manufacturer or manufacturers approved by roof membrane manufacturer. 

3. Thickness:  60 mils (1.5 mm), nominal. 

4. Exposed Face Color:  White. 

2.3 ACCESSORY ROOFING MATERIALS 

A. General: Accessory materials recommended by roofing system manufacturer for intended use 

and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 60 mils (1.5 mm) 

thick, minimum, of same color as TPO sheet. 

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 5 

D. Bonding Adhesive: Manufacturer's standard. 

E. Slip Sheet:  Manufacturer's standard, of thickness required for application. 

F. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, 

approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roofing components to 

substrate, and acceptable to roofing system manufacturer. 

H. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 

preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination 

reglets, and other accessories. 

2.4 SUBSTRATE BOARD 

A. Glass-Mat Gypsum Roof Substrate Board: ASTM C1177/C1177M, water-resistant gypsum 

board. 

1. Thickness:  1/2 inch (13 mm) thick. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof 

deck. 

2.5 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by TPO roof membrane 

manufacturer, approved for use in FM Approvals' RoofNav listed roof assemblies. 

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber 

mat facer on both major surfaces. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; ENRGY 3 or a comparable product by one of 

the following: 

a. Firestone Building Products. 

b. GAF. 

2. Compressive Strength:  20 psi (138 kPa). 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material:  Match roof insulation. 

2. Minimum Thickness: 1/4 inch (6.35 mm). 

3. Slope: 

a. Roof Field:  1/4 inch per foot (1:48) unless otherwise indicated on Drawings. 

b. Saddles and Crickets:  1/2 inch per foot (1:24) unless otherwise indicated on 

Drawings. 

http://www.specagent.com/Lookup?uid=123457225474
http://www.specagent.com/Lookup?uid=123457225475
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2.6 INSULATION ACCESSORIES AND COVER BOARD 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 

and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, 

and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 

insulation to substrate or to another insulation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and 

roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 

penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with 

requirements in Section 053100 "Steel Decking." 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 

installation according to roofing system manufacturer's written instructions. Remove sharp 

projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 

migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 

place or when rain is forecast. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, FM 

Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss 

Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 

entering completed sections of roofing system at end of workday or when rain is forecast. 

Remove and discard temporary seals before beginning Work on adjoining roofing. 
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3.4 INSTALLATION OF SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, with end joints staggered not 

less than 24 inches (610 mm) in adjacent rows. 

1. At steel roof decks, install substrate board at right angle to flutes of deck. 

a. Locate end joints over crests of steel roof deck. 

2. Tightly butt substrate boards together. 

3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 

4. Fasten substrate board to top flanges of steel deck according to recommendations in FM 

Approvals' RoofNav listed roof assembly requirements for specified Windstorm 

Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-29. 

5. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 

perimeter, and field of roof according to roofing system manufacturers' written 

instructions. 

6. Loosely lay substrate board over roof deck. 

3.5 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 

left exposed at end of workday. 

B. Comply with roofing system and roof insulation manufacturer's written instructions for 

installing roof insulation. 

3.6 INSTALLATION OF ADHERED ROOF MEMBRANE 

A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 

written instructions. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. In addition to adhering, mechanically fasten roof membrane securely at terminations, 

penetrations, and perimeter of roofing. 

3.7 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to 

roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 

to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 

flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side 

and end laps to ensure a watertight seam installation. 
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E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 

termination bars. 

3.8 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 

roofing installation on completion, in presence of Architect, and to prepare inspection report. 

B. Repair or remove and replace components of roofing system where inspections indicate that 

they do not comply with specified requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 

replaced or additional work complies with specified requirements. 

3.9 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 

remaining construction does not affect or endanger roofing system, inspect roofing system for 

deterioration and damage, describing its nature and extent in a written report, with copies to 

Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 

substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 

at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 

recommended by manufacturer of affected construction. 

END OF SECTION 075423 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Low-slope roof sheet metal fabrications. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 

1.2 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 

penetrations to be flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, 

joints, and seams to provide leakproof, secure, and noncorrosive installation. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review construction schedule. Verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, 

and condition of other construction that affect sheet metal flashing and trim. 

3. Review requirements for insurance and certificates if applicable. 

4. Review sheet metal flashing observation and repair procedures after flashing installation. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 

2. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 

3. Include details for forming, including profiles, shapes, seams, and dimensions. 

4. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments. Include pattern of seams. 

5. Include details of termination points and assemblies. 

6. Include details of special conditions. 

7. Include details of connections to adjoining work. 

8. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches (1:5). 

B. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-

applied finishes. 
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C. Samples for Verification: For each type of exposed finish. 

1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including 

finished seam and in required profile. Include fasteners, cleats, clips, closures, and other 

attachments. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For each type of roof edge flashing that is ANSI/SPRI/FM 4435/ES-1 

tested and FM Approvals approved. 

C. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

D. Evaluation Reports: For roof edge flashing, from an agency acceptable to authority having 

jurisdiction showing compliance with ANSI/SPRI/FM 4435/ES-1. 

E. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 

maintenance manuals. 

B. Special warranty. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 

and trim similar to that required for this Project and whose products have a record of successful 

in-service performance. 

1. For roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested and FM Approvals 

approved, shop is to be listed as able to fabricate required details as tested and approved. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 

cause staining, denting, or other surface damage. 

1. Store sheet metal flashing and trim materials away from uncured concrete and masonry. 

2. Protect stored sheet metal flashing and trim from contact with water. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 

sunlight and high humidity, except to extent necessary for period of sheet metal flashing and 

trim installation. 
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1.9 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 

flashing and trim that shows evidence of deterioration of factory-applied finishes within 

specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 

ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 

ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, are to 

withstand wind loads, structural movement, thermally induced movement, and exposure to 

weather without failure due to defective manufacture, fabrication, installation, or other defects 

in construction. Completed sheet metal flashing and trim are not to rattle, leak, or loosen, and 

are to remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing 

Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing" 

and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 

shown unless more stringent requirements are indicated. 

C. FM Approvals Listing: Manufacture and install roof edge flashings that are listed in FM 

Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials 

with name of fabricator and design approved by FM Approvals. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes to prevent buckling, opening of joints, overstressing of components, failure of joint 

sealants, failure of connections, and other detrimental effects. Base calculations on surface 

temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 SHEET METALS 

A. Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, 

temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet in accordance with 

ASTM A653/A653M, G90 (Z275) coating designation or aluminum-zinc alloy-coated steel 

sheet in accordance with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 
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designation, Grade 40 (Grade 275); prepainted by coil-coating process to comply with 

ASTM A755/A755M. 

1. Surface:  Smooth, flat. 

2. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 

than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 

Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 

coating and resin manufacturers' written instructions. 

3. Color:  Match RAL 9011 Graphite Black. 

4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with minimum total dry 

film thickness of 0.5 mil (0.013 mm). 

2.3 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 

items as required for complete sheet metal flashing and trim installation and as recommended 

by manufacturer of primary sheet metal or manufactured item unless otherwise indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 

bolts, and other suitable fasteners designed to withstand design loads and recommended by 

manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 

factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 

under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal 

being fastened. 

2. Fasteners for Zinc-Coated (Galvanized) or Aluminum-Zinc Alloy-Coated Steel Sheet: 

Series 300 stainless steel or hot-dip galvanized steel in accordance with 

ASTM A153/A153M or ASTM F2329. 

C. Solder: 

1. For Zinc-Coated (Galvanized) Steel: ASTM B32, Grade Sn50, 50 percent tin and 50 

percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Elastomeric Sealant: ASTM C920, elastomeric polyurethane polymer sealant; of type, grade, 

class, and use classifications required to seal joints in sheet metal flashing and trim and remain 

watertight. 

2.4 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and 

recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 

metal thickness, and other characteristics of item required. 

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible. 

2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and metal. 



MADISON BRT  15 JUL 2022 
STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

SHEET METAL FLASHING AND TRIM 076200 - 5 

3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements 

for accurate fit before shop fabrication. 

4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 

back to form hems. 

5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners 

on faces exposed to view. 

B. Fabrication Tolerances: 

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 

inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and 

within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances 

specified. 

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in 

accordance with cited sheet metal standard to provide for proper installation of elastomeric 

sealant. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 

standard and by FM Global Property Loss Prevention Data Sheet 1-49 for application, but not 

less than thickness of metal being secured. 

F. Do not use graphite pencils to mark metal surfaces. 

2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) 

long, but not exceeding 12-foot- (3.6-m-) long sections. Furnish with 6-inch- (150-mm-) wide, 

joint cover plates. Shop fabricate interior and exterior corners. 

1. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup 

plate. 

2. Fabricate from the following materials: 

a. Galvanized Steel:  0.028 inch (0.71 mm) thick. 

b. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with installer present, for compliance with 

requirements for installation tolerances, substrate, and other conditions affecting performance of 

the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

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

3.2 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of 

cited sheet metal standard that apply to installation characteristics required unless otherwise 

indicated on Drawings. 

1. Install fasteners, protective coatings, separators, sealants, and other miscellaneous items 

as required to complete sheet metal flashing and trim system. 

2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 

seams with minimum exposure of joint. 

3. Anchor sheet metal flashing and trim and other components of the Work securely in 

place, with provisions for thermal and structural movement. 

4. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance. 

5. Install exposed sheet metal flashing and trim with limited oil-canning, and free of 

buckling and tool marks. 

6. Do not field cut sheet metal flashing and trim by torch. 

7. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-

treated wood or other corrosive substrates, protect against galvanic action or corrosion by 

painting contact surfaces with bituminous coating or by other permanent separation as 

recommended by sheet metal manufacturer or cited sheet metal standard. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 

1. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 

mm) of corner or intersection. 

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 

deep, filled with sealant concealed within joints. 

3. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener 

manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 

minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 

installation. 

3.3 INSTALLATION OF ROOF FLASHINGS 

A. Install sheet metal flashing and trim to comply with performance requirements, sheet metal 

manufacturer's written installation instructions, and cited sheet metal standard. 

1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes. 

2. Install work with laps, joints, and seams that are permanently watertight and weather 

resistant. 

B. Roof Edge Flashing: 

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1. 
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2. Anchor to resist uplift and outward forces in accordance with recommendations in FM 

Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required 

windstorm classification. 

3.4 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 

of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and 

within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

3.5 CLEANING 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 

weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 

C. Clean off excess sealants. 

3.6 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 

are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. On completion of sheet metal flashing and trim installation, remove unused materials and clean 

finished surfaces as recommended in writing by sheet metal flashing and trim manufacturer. 

C. Maintain sheet metal flashing and trim in clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 

successful repair by finish touchup or similar minor repair procedures, as determined by 

Architect. 

END OF SECTION 076200 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonstaining silicone joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Joint sealants. 

2. Joint-sealant backing materials. 

B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured 

sealants showing the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each type and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) 

long strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

1.3 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Test Schedule: Include the following information for each joint 

sealant and substrate material to be tested: 

1. Joint-sealant location and designation. 

2. Manufacturer and product name. 

3. Type of substrate material. 

4. Proposed test. 

5. Number of samples required. 

B. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be 

tested from sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation are needed for adhesion. 

C. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation 

methods resulted in optimum adhesion to joint substrates based on testing specified in 

"Preconstruction Testing" Article. 

D. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application 

tested. 

E. Sample warranties. 
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1.4 CLOSEOUT SUBMITTALS 

A. Manufacturers' special warranties. 

B. Installer's special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Authorized representative who is trained and approved by 

manufacturer. 

B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the 

testing indicated. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 

below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific 

joint preparation techniques are required to obtain rapid, optimum adhesion of joint 

sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in 

contact with glazing and gasket materials. 

3. Submit manufacturer's recommended number of pieces of each type of material, 

including joint substrates, joint-sealant backings, and miscellaneous materials. 

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

5. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures, including use of specially formulated primers. 

6. Testing will not be required if joint-sealant manufacturers submit data that are based on 

previous testing, not older than 24 months, of sealant products for adhesion to, staining 

of, and compatibility with joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 

Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 

2. Conduct field tests for each kind of sealant and joint substrate. 

3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 

4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 

5. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side. Repeat procedure 

for opposite side. 

6. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data 

on pull distance used to test each kind of product and joint substrate. For sealants that fail 

adhesively, retest until satisfactory adhesion is obtained. 
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7. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 

adhesive failure from testing, in absence of other indications of noncompliance with 

requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 

joint substrates during testing. 

1.7 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.8 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 

comply with performance and other requirements specified in this Section within specified 

warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint sealants from single manufacturer. 
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2.2 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

2.3 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with 

ASTM C1248. 

B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 

ASTM C920, Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 

b. Sika Corporation - Building Components. 

c. The Dow Chemical Company. 

d. Tremco Incorporated. 

2.4 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface 

skin) or type as approved in writing by joint-sealant manufacturer for joint application 

indicated, and of size and density to control sealant depth and otherwise contribute to producing 

optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

http://www.specagent.com/Lookup?uid=123457230332
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C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air. 

Porous joint substrates include the following: 

a. Concrete. 

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. Nonporous joint substrates include the following: 

a. Metal. 

b. Glass. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 
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3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless 

otherwise indicated. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

a. Extent of Testing: Test completed and cured sealant joints as follows: 

1) Perform 10 tests for the first 1000 ft. (300 m) of joint length for each kind of 

sealant and joint substrate. 

2) Perform one test for each 1000 ft. (300 m) of joint length thereafter or one 

test per each floor per elevation. 

b. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 
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1) For joints with dissimilar substrates, verify adhesion to each substrate 

separately; extend cut along one side, verifying adhesion to opposite side. 

Repeat procedure for opposite side. 

c. Inspect tested joints and report on the following: 

1) Whether sealants filled joint cavities and are free of voids. 

2) Whether sealant dimensions and configurations comply with specified 

requirements. 

3) Whether sealants in joints connected to pulled-out portion failed to adhere to 

joint substrates or tore cohesively. Include data on pull distance used to test 

each kind of product and joint substrate. Compare these results to determine 

if adhesion complies with sealant manufacturer's field-adhesion hand-pull 

test criteria. 

d. Record test results in a field-adhesion-test log. Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, 

whether joints were primed, adhesion results and percent elongations, sealant 

material, sealant configuration, and sealant dimensions. 

e. Repair sealants pulled from test area by applying new sealants following same 

procedures used originally to seal joints. Ensure that original sealant surfaces are 

clean and that new sealant contacts original sealant. 

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 

testing or noncompliance with other indicated requirements will be considered 

satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 

comply with other requirements. Retest failed applications until test results prove sealants 

comply with indicated requirements. 

C. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 

immediately so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces. 

1. Joint Locations: 

a. Joints between metal panels. 

b. Perimeter joints between materials listed above and frames of storefront. 

c. Control and expansion joints in overhead surfaces. 
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d. Other joints as indicated on Drawings. 

2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 079200 
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SECTION 084313 - ALUMINUM-FRAMED STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aluminum-framed storefront systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

B. Shop Drawings: For aluminum-framed storefronts. Include plans, elevations, sections, full-size 

details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 

moisture occurring within the assembly to the exterior. 

2. Include full-size isometric details of each type of vertical-to-horizontal intersection of 

aluminum-framed storefronts, showing the following: 

a. Joinery, including concealed welds. 

b. Anchorage. 

c. Expansion provisions. 

d. Glazing. 

e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 

barriers. 

C. Samples for Verification: For each type of exposed finish required, in manufacturer's standard 

sizes. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: 

1. For Installer. 

B. Product Test Reports: For aluminum-framed storefronts, for tests performed by a qualified 

testing agency. 

C. Quality-Control Program: Developed specifically for Project, including fabrication and 

installation, in accordance with recommendations in ASTM C1401. Include periodic quality-

control reports. 

D. Sample Warranties: For special warranties. 
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1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed storefronts to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer and that employs a qualified glazing contractor for this Project who 

is certified under the North American Contractor Certification Program (NACC) for 

Architectural Glass & Metal (AGM) contractors. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 

aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 

by dimensions, arrangements, alignment, and profiles of components and assemblies as they 

relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If changes are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of aluminum-framed 

storefronts that do not comply with requirements or that fail in materials or workmanship within 

specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 

c. Deterioration of metals and other materials beyond normal weathering. 

d. Water penetration through fixed glazing and framing areas. 

e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer 

agrees to repair finishes or replace aluminum that shows evidence of deterioration of factory-

applied finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 

ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 

ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Tubelite Inc.; 4500 

Series or a comparable product by one of the following: 

1. EFCO Corporation. 

2. Kawneer Company, Inc.; Arconic Corporation. 

3. Wausau Window and Wall Systems. 

B. Source Limitations: Obtain all components of aluminum-framed storefront system, including 

framing and accessories, from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Comply with performance requirements specified, as determined by 

testing of aluminum-framed storefronts representing those indicated for this Project without 

failure due to defective manufacture, fabrication, installation, or other defects in construction. 

1. Aluminum-framed storefronts shall withstand movements of supporting structure, 

including, but not limited to, twist, column shortening, long-term creep, and deflection 

from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 

b. Glass breakage. 

c. Noise or vibration created by wind and thermal and structural movements. 

d. Loosening or weakening of fasteners, attachments, and other components. 

e. Failure of operating units. 

B. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 

C. Deflection of Framing Members Supporting Glass: At design wind load, as follows: 

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of up to 13 

feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater 

than 13 feet 6 inches (4.1 m). 

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which reduces 

glazing bite to less than 75 percent of design dimension and that which reduces edge 

clearance between framing members and glazing or other fixed components to less than 

1/8 inch (3.2 mm). 

D. Structural: Test in accordance with ASTM E330/E330M as follows: 

1. When tested at positive and negative wind-load design pressures, storefront assemblies 

do not evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 

storefront assemblies, including anchorage, do not evidence material failures, structural 

distress, or permanent deformation of main framing members exceeding 0.2 percent of 

span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 
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E. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested in 

accordance with a minimum static-air-pressure differential of 20 percent of positive 

wind-load design pressure, but not less than 12 lbf/sq. ft. 

F. Water Penetration under Dynamic Pressure: Test in accordance with AAMA 501.1 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested at 

dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less 

than 12 lbf/sq. ft. 

G. Thermal Movements: Allow for thermal movements resulting from ambient and surface 

temperature changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2. Thermal Cycling: No buckling; stress on glass; sealant failure; excess stress on framing, 

anchors, and fasteners; or reduction of performance when tested in accordance with 

AAMA 501.5. 

2.3 ALUMINUM-FRAMED STOREFRONT SYSTEMS 

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 

thickness required and reinforced as required to support imposed loads. 

1. Exterior Framing Construction:  Nonthermal. 

a. System dimensions:  1-3/4 inches x 4-1/2 inches. 

2. Glazing System:  Retained mechanically with gaskets on four sides. 

3. Glazing Plane:  Center. 

4. Finish:  High-performance organic finish. 

5. Fabrication Method: Field-fabricated stick system. 

6. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

7. Steel Reinforcement: As required by manufacturer. 

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 

integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

D. Phenolic Exterior Wall Cladding:  Solid phenolic laminate panel with UV protective clear coat. 

1. Basis-of-Design Product: Subject to compliance with the requirements, provide Fiberesin 

Industries, Stonewood Exterior Architectural Panels CF or comparable product by 

manufacturer approved by Architect and meeting the Buy America provisions. 

a. Source limitations: Obtain all phenolic paneling used in storefront system from 

same manufacturer as panels specified in Section 074243 “Composite Wall and 

Soffit Panels.” 

2. Style:  Stonewood Concealed Fastener system.  

3. Color: Madison Walnut  

4. Finish: Factory #60 matte 

5. Thickness: 3/8 inch (10mm) 

6. Panel Core: Phenolic resin treated layer, black and natural brown kraft paper. 
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7. Decorative Layer: Melamine resin, proprietary pigmented and treated. 

8. Weather and UV Resistant Layer: 2-mil, proprietary layer combining pigment protection, 

Ultraviolet light and weather resistant layer. 

9. Physical Properties  

a. Flexural Strength, ASTM D790 

1) Machine Direction: 19,000 psi 

2) Cross Direction: 16,000 psi 

b. Flexural Modulus, ASTM D790 

1) Machine Direction: 1,300,000 psi 

2) Cross Direction: 1,000,000 psi 

c. Tensile Modulus, ASTM D638  

1) Machine Direction: 14,000 psi  

2) Cross Direction: 10,000 psi  

d. Structural Performance: Withstand design wind load based on building code, but 

not less than 23psf with maximum L/180 tested to ASTM E330.  

e. Fire Performance: 

1) Flame Spread/Smoke Developed: Class A tested to ASTM E84 

2) Ignition Temperature: Greater than 650 degrees F (350 degrees C) above 

ambient, tested to ASTM D1929. 

3) Extended Surface Burn: Max Flame Front less than 10 feet, tested to ASTM 

E2768 

f. Finish Performance: 

1) Humidity Resistance: No cracking, checking, crazing, erosion, 

delamination, distress, tested to ASTM D2247. 

2) Salt Spray Resistance: No cracking, checking, crazing, Erosion, 

Delamination, or distress, tested to ASTM B117. 

3) Weather Exposure: Maximum gray scale change of 3-4 according to DIN 

EN 438-2 29 when tested to ASTM D2244 at accelerated – 3000 Hours in 

Atlas Type Weatherometer using cycle of 102 minutes light and 18 minutes 

diminished light and demineralized water.  

2.4 GLAZING 

A. Glazing: Comply with Section 088000 "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants:  As recommended by manufacturer. 

2.5 MATERIALS 

A. Sheet and Plate: ASTM B209 (ASTM B209M). 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221 (ASTM B221M). 

C. Structural Profiles: ASTM B308/B308M. 

D. Steel Reinforcement: 
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1. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 

2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 

3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

E. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer 

complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment. Select surface preparation methods in accordance with recommendations in 

SSPC-SP COM, and prepare surfaces in accordance with applicable SSPC standard. 

2.6 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 

thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that 

accommodate fabrication and installation tolerances in material and finish compatible with 

adjoining materials and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements. 

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-

mil (0.762-mm) thickness per coat. 

E. Rigid PVC Filler. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 

of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 

grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints with ends coped or mitered. 

3. Physical and thermal isolation of glazing from framing members. 

4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 

5. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 
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D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. After fabrication, clearly mark components to identify their locations in Project in accordance 

with Shop Drawings. 

2.8 ALUMINUM FINISHES 

A. High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with 

AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 

resin manufacturers' written instructions. 

2. Color and Gloss: Match RAL 9011 Graphite Black. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 

painting contact surfaces with materials recommended by manufacturer for this purpose 

or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 

painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Section 079200 

"Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 
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J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF GLAZING 

A. Install glazing as specified in Section 088000 "Glazing." 

3.4 ERECTION TOLERANCES 

A. Install aluminum-framed storefronts to comply with the following maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 

2. Level: 1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 

1/2 inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 

(12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) 

wide or more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location: Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch 

(12.7 mm) over total length. 

END OF SECTION 084313 
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SECTION 086300 - METAL-FRAMED SKYLIGHTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes skylights with metal framing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for metal-framed skylights. 

B. Shop Drawings: For metal-framed skylights. 

1. Include plans, elevations, sections, and attachment details. 

2. Indicate structural loadings and reactions to be transmitted to supporting curbs. 

3. Include details of provisions for assembly expansion and contraction and for draining 

moisture within the assembly to the exterior. 

4. Include full-size isometric details of each vertical-to-horizontal intersection of assembly, 

showing the following: 

a. Joinery including concealed welds. 

b. Anchorage. 

c. Expansion provisions. 

d. Glazing. 

e. Flashing and drainage. 

C. Samples for Initial Selection: For units with factory-applied finishes. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard 

sizes. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Compatibility and Adhesion Test Reports: For structural-sealant-glazed skylights, test reports 

from sealant manufacturer indicating that joint sealants have been tested for each material that 

will come in contact with sealants. 

C. Product Test Reports: For metal-framed skylights, for tests performed by a qualified testing 

agency. 
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D. Field quality-control reports. 

E. Sample Warranties: For special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal-framed skylights to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 

for installation of metal-framed skylights required for this Project. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of metal framed 

skylights that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Noise or vibration caused by thermal movements. 

c. Deterioration of metals and other materials beyond normal weathering. 

d. Adhesive or cohesive sealant failures. 

e. Water leakage. 

2. Warranty Period:  Five years from date of Substantial Completion. 

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer 

agrees to repair finishes or replace aluminum that shows evidence of deterioration of baked 

enamel, powder coat, or organic finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 

ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 

ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Loads:  As indicated on Drawings. 

B. Deflection of Framing Members: At design wind pressure, as follows: 

1. Deflection Normal to Glazing Plane: Limited to edge of glass in a direction perpendicular 

to glass plane not exceeding L/175 of the glass edge length for each individual glazing 

lite or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19.1 

mm), whichever is less. 
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2. Deflection Parallel to Glazing Plane: Limited to L/360 of clear span or 1/8 inch (3.2 mm), 

whichever is smaller. 

C. Lateral Bracing of Framing Members: Compression flanges of flexural members are laterally 

braced by cross members with minimum depth equal to 50 percent of flexural member that is 

braced. Glazing does not provide lateral support. 

D. Structural-Test Performance: Metal-framed skylights tested in accordance with ASTM E330, as 

follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not 

evidence deflection exceeding specified deflection limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 

assemblies, including anchorage, do not evidence material failures, structural distress, 

and permanent deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

E. Water Penetration under Static Pressure: Metal-framed skylights that do not evidence water 

penetration through fixed glazing and framing areas when tested in accordance with 

ASTM E331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 

design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

F. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 METAL-FRAMED SKYLIGHTS 

A. Metal-Framed Skylights: Glazed skylight assemblies supported by aluminum framing. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Wasco 

Products Inc.; Velux America LLC; Pinnacle or a comparable product by one of the 

following: 

a. CPI Daylighting, Inc. 

b. Kawneer Company, Inc.; Arconic Corporation. 

c. Kingspan Light + Air LLC. 

d. OldCastle BuildingEnvelope (OBE). 

e. Solar Innovations, Inc. 

B. Aluminum Framing Systems: Manufacturer's standard extruded-aluminum members of 

thickness required and reinforced as required to support imposed loads. 

C. Aluminum: Alloy and temper as recommended in writing by manufacturer for type of use and 

finish indicated. 

1. Sheet and Plate: ASTM B209 (ASTM B209M). 

2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221 (ASTM B221M). 

3. Extruded Structural Pipe and Tubes: ASTM B429/B429M. 

4. Structural Profiles: ASTM B308/B308M. 

D. Pressure Caps: Manufacturer's standard aluminum components that mechanically retain glazing. 

1. Include snap-on aluminum trim that conceals fasteners. 
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E. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning skylight components. 

F. Fasteners and Accessories: Manufacturer's standard, corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

1. At pressure caps, use ASTM A193/A193M stainless steel screws. 

2. Use self-locking devices where fasteners are subject to loosening or turning out from 

thermal and structural movements, wind loads, or vibration. 

3. Reinforce members as required to receive fastener threads. 

4. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system or fabricated from Series 300 stainless steel. 

G. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts 

complying with ASTM A123/A123M or ASTM A153/A153M requirements. 

H. Anchor Bolts: ASTM A307, Grade A, galvanized steel. 

I. Concealed Flashing:  Dead-soft, 0.018-inch- (0.457-mm-) thick stainless steel, 

ASTM A240/A240M of type recommended in writing by manufacturer. 

J. Exposed Flashing and Closures: Manufacturer's standard aluminum components not less than 

0.030 inch (0.762 mm) thick. 

K. Framing Sealants: As recommended in writing by manufacturer. 

L. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) 

dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, 

sulfur components, and other deleterious impurities. 

2.3 GLAZING 

A. Glazing: As specified in Section 088000 "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types. 

D. Glazing Sealants: As recommended in writing by manufacturer. 

2.4 FABRICATION 

A. Where practical, fit and assemble metal-framed skylights in manufacturer's plant. To ensure 

proper assembly at Project site, clearly identify work that cannot be permanently factory 

assembled before shipment. 

B. Fabricate aluminum components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints with ends coped or mitered. 
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3. Internal guttering systems or other means to drain water passing joints and moisture 

migrating within skylight to exterior. 

4. Physical and thermal isolation of glazing from framing members. 

5. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 

C. Fabricate aluminum sill closures with weep holes and for installation as continuous component. 

D. Reinforce aluminum components as required to receive fastener threads. 

E. Factory-Glazed, Metal-Framed Skylights: 

1. Factory install glazing to comply with requirements in Section 088000 "Glazing." 

F. After fabrication, clearly mark components to identify their locations in Project in accordance 

with Shop Drawings. 

2.5 ALUMINUM FINISHES 

A. High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with 

AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 

resin manufacturers' written instructions. 

2. Color and Gloss:  Match RAL 9011 Graphite Black. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. General: Comply with manufacturer's written instructions. 

1. Do not install damaged components. 

2. Fit joints between aluminum components to produce hairline joints free of burrs and 

distortion. 

3. Rigidly secure nonmovement joints. 

4. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

5. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: Where aluminum will contact dissimilar materials, protect against galvanic 

action by painting contact surfaces with protective coating or by installing nonconductive 

spacers as recommended in writing by manufacturer for this purpose. 
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C. Install continuous aluminum sill closure with weatherproof expansion joints and locked and 

sealed or welded corners. Locate weep holes at rafters. 

D. Install components to drain water passing joints, and moisture migrating within skylight to 

exterior. 

E. Install components plumb and true in alignment with established lines and elevations. 

F. Glazing: Install glazing as specified in Section 088000 "Glazing." 

G. Erection Tolerances: Install metal-framed skylights to comply with the following maximum 

tolerances: 

1. Alignment: Limit offset from true alignment to 1/32 inch (0.8 mm) where surfaces abut 

in line, edge to edge, at corners, or where a reveal or protruding element separates aligned 

surfaces by less than 3 inches (76 mm); otherwise, limit offset to 1/8 inch (3.2 mm). 

2. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 feet 

(3.2 mm in 3.7 m) but no greater than 1/2 inch (13 mm) over total length. 

3.3 FIELD QUALITY CONTROL 

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

1. Water-Spray Test: Before installation of interior finishes has begun, skylights are tested 

in accordance with AAMA 501.2 and do not evidence water penetration. 

2. Water Penetration under Static Pressure: Before installation of interior finishes has 

begun, areas are tested in accordance with ASTM E1105. 

a. Water Penetration: None. 

B. Repair or remove work where test results and inspections indicate that it does not comply with 

specified requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

D. Prepare test and inspection reports. 

3.4 CLEANING AND PROTECTION 

A. Clean exposed surfaces immediately after installing skylights. Avoid damaging protective 

coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. 

B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 

construction period. 

C. Protect skylights from contact with contaminating substances resulting from construction 

operations. If contaminating substances do contact skylight surfaces, remove contaminants 

immediately according to manufacturer's written instructions. 
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3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

maintain metal-framed skylight operating system. 

END OF SECTION 086300 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 

2. Laminated glass. 

3. Glazing sealants. 

4. Miscellaneous glazing materials. 

1.2 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in 

referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 

ASTM C1036. 

C. IBC: International Building Code. 

1.3 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 

face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper 

safety margins for glazing retention under each design load case, load case combination, and 

service condition. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Review temporary protection requirements for glazing during and after installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 

inches (300 mm) square. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturers of fabricated glass units, glass testing agency, 

and sealant testing agency. 

B. Product Certificates: For glass. 

C. Product Test Reports: For fabricated glass and glazing sealants, for tests performed by a 

qualified testing agency. 

1. For glazing sealants, provide test reports based on testing current sealant formulations 

within previous 36-month period. 

D. Preconstruction adhesion and compatibility test report. 

E. Sample Warranties: For special warranties. 

1.7 QUALITY ASSURANCE 

A. Fabricated-Glass Manufacturer Qualifications: A qualified manufacturer of fabricated glass 

units who is approved and certified by primary glass manufacturer. 

B. Installer Qualifications: A qualified glazing contractor for this Project who is certified under the 

North American Contractor Certification Program (NACC) for Architectural Glass & Metal 

(AG&M) contractors. 

C. Glass Testing Agency Qualifications: A qualified independent testing agency accredited 

according to the NFRC CAP 1 Certification Agency Program. 

D. Sealant Testing Agency Qualifications: An independent testing agency qualified according to 

ASTM C1021 to conduct the testing indicated. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant, 

gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with 

elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 

products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 

techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, 

tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 

shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results to prevent delaying the Work. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 

damage to glass and glazing materials from condensation, temperature changes, direct exposure 

to sun, or other causes. 

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units to 

avoid hermetic seal ruptures due to altitude change. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 

temperature conditions are outside limits permitted by glazing material manufacturers and when 

glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 

outside limits permitted by sealant manufacturer or are below 40 deg F (4.4 deg C). 

1.11 WARRANTY 

A. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace 

laminated-glass units that deteriorate within specified warranty period. Deterioration of 

laminated glass is defined as defects developed from normal use that are not attributed to glass 

breakage or to maintaining and cleaning laminated glass contrary to manufacturer's written 

instructions. Defects include edge separation, delamination materially obstructing vision 

through glass, and blemishes exceeding those allowed by referenced laminated-glass standard. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 

impact loads (where applicable) without failure, including loss or glass breakage attributable to 

defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 

watertight and airtight; deterioration of glazing materials; or other defects in construction. 

B. Structural Performance: Glazing shall withstand the following design loads within limits and 

under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Design Wind Pressures:  As indicated on Drawings. 

a. Wind Design Data: As indicated on Drawings. 

2. Design Snow Loads:  As indicated on Drawings. 

3. Probability of Breakage for Sloped Glazing: For glass sloped more than 15 degrees from 

vertical, design glass for a probability of breakage not greater than 0.001. 

4. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass 

deflection at design wind pressure to not more than 1/50 times the short-side length or 1 

inch (25 mm), whichever is less. 
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5. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 

temperature conditions and limited air circulation within individual glass lites and 

insulated glazing units. 

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 

D. Thermal and Optical Performance Properties: Provide glass with performance properties 

specified, as indicated in manufacturer's published test data, based on procedures indicated 

below: 

1. For laminated-glass lites, properties are based on products of construction indicated. 

2. Visible Transmittance: Center-of-glazing values, in accordance with NFRC 200 and 

based on most current non-beta version of LBL's WINDOW computer program. 

2.2 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 

and organizations below unless more stringent requirements are indicated. See these 

publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. NGA Publications:  "Laminated Glazing Reference Manual" and "Glazing Manual." 

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines." 

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 

Glazing." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC. Label shall indicate manufacturer's name, type of glass, 

thickness, and safety glazing standard with which glass complies. 

C. Strength: Where fully tempered float glass is indicated, provide fully tempered float glass. 

2.3 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 

unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 

parallel to bottom edge of glass as installed unless otherwise indicated. 

2.4 LAMINATED GLASS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 

bubble, discolor, or lose physical and mechanical properties after fabrication and installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer (PVB) or ethylene vinyl 

acetate (EVA) to comply with interlayer manufacturer's written instructions. 

2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to 

comply with requirements. 
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2.5 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 

including glass products, seals of insulating-glass units, and glazing channel substrates, 

under conditions of service and application, as demonstrated by sealant manufacturer 

based on testing and field experience. 

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 

selecting glazing sealants suitable for applications indicated and for conditions existing at 

time of installation. 

B. Neutral-Curing Silicone Glazing Sealant, Class 50: Complying with ASTM C920, Type S, 

Grade NS, Use NT. 

2.6 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 

standard, recommended in writing by manufacturers of glass and other glazing materials for 

application indicated, and with a proven record of compatibility with surfaces contacted in 

installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

2.7 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 

clearances, edge and surface conditions, and bite complying with written instructions of product 

manufacturer and referenced glazing publications, to comply with system performance 

requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting on 

glass framing members and glazing components. 

a. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 

following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners. 

2. Presence and functioning of weep systems. 
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3. Minimum required face and edge clearances. 

4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing. 

Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so 

that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible 

marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 

Project site and legally dispose of off Project site. Damaged glass includes glass with edge 

damage or other imperfections that, when installed, could weaken glass, impair performance, or 

impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 

compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of glass. 

Install correct size and spacing to preserve required face clearances, unless gaskets and 

glazing tapes are used that have demonstrated ability to maintain required face clearances 

and to comply with system performance requirements. 

2. Provide 1/8-inch- (3-mm-) minimum bite of spacers on glass and use thickness equal to 

sealant width. With glazing tape, use thickness slightly less than final compressed 

thickness of tape. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 

in glazing channel, as recommended in writing by glass manufacturer and in accordance with 

requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 
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3.4 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 

lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 

into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and 

backings in place and in position to control depth of installed sealant relative to edge clearance 

for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 

of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.5 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 

operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry 

surfaces at frequent intervals during construction, but not less than once a month, for buildup of 

dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glass, remove 

substances immediately as recommended in writing by glass manufacturer. Remove and 

replace glass that cannot be cleaned without damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 

D. Wash glass on both exposed surfaces not more than four days before date scheduled for 

inspections that establish date of Substantial Completion. Wash glass as recommended in 

writing by glass manufacturer. 

3.6 LAMINATED GLASS SCHEDULE 

A. Clear Laminated Glass with Patterned Interlayer, Type GL-1:  

1. Application: Storefront glazing. 

2. Construction: Two plies of clear, fully tempered float glass. 

3. Minimum Thickness of Each Glass Ply:  6 mm. 

4. Interlayer Type: Laminate glass with PVB interlayer or EVA interlayer to comply with 

interlayer manufacturer's written instructions. 

5. Interlayer Thickness:  0.060 inch (1.52 mm). 

6. Interlayer Color and Pattern: 1/8-inch white dots, 1/4-inch on center, providing 20% 

coverage equal to Viracon Threat Factor 41 glazing. 

B. Clear Laminated Glass with Frosted Interlayer, Type GL-2: Laminated glass. 

1. Application: Skylight glazing. 

2. Construction: Two plies of clear, fully tempered float glass. 

3. Thickness of Each Glass Ply:  6 mm. 

4. Interlayer Type: Laminate glass with PVB interlayer or EVA interlayer to comply with 

interlayer manufacturer's written instructions. 
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5. Interlayer Thickness:  0.060 inch (1.52 mm). 

6. Interlayer Color: White 

7. Visible Light Transmittance of Interlayer: 40 percent minimum. 

END OF SECTION 088000 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of high-performance coating systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

2. Indicate VOC content. 

B. Samples for Initial Selection: For each type of topcoat product indicated. 

C. Samples for Verification: For each type of coating system and each color and gloss of topcoat 

indicated. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

2. Apply coats on Samples in steps to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.4 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product listed in the 

Part 3 Coating Schedule or comparable product by one of the following: 

1. Steel Coatings: 

a. International Protective Coatings. 

b. PPG Paints; PPG Industries, Inc. 

c. Sherwin-Williams Company (The). 

d. Tnemec Company, Inc. 

2. Anti-Graffiti Coatings:  

a. Rainguard Pro. 

b. Sika Limited. 

c. Sherwin Williams 

d. Prosoco 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials: Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating materials. 

Contractor will be notified in advance and may be present when samples are taken. If 

coating materials have already been delivered to Project site, samples may be taken at 

Project site. Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 

3. Owner may direct Contractor to stop applying coatings if test results show materials 

being used do not comply with product requirements. Contractor shall remove 

noncomplying coating materials from Project site, pay for testing, and recoat surfaces 

coated with rejected materials. Contractor will be required to remove rejected materials 

from previously coated surfaces if, on recoating with complying materials, the two 

coatings are incompatible. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Concrete: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates and coating systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce coating systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 

not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted 

in manufacturer's written instructions. 

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 

paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 

with SSPC-PA 1 for touching up shop-primed surfaces. 

F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 

mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 

subsequently applied coatings. 

G. Aluminum Substrates: Remove loose surface oxidation. 
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3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and 

recommendations in "MPI Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, coat surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Coat backsides of access panels, removable or hinged covers, and similar hinged items to 

match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied. Tint undercoats to match color of finish coat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 

marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 

inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 

apply additional coats as needed to provide dry film thickness that complies with coating 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces. Remove spattered coatings by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation. Correct damage to work of 

other trades by cleaning, repairing, replacing, and recoating, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced coated surfaces. 
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3.6 HIGH-PERFORMANCE COATING SCHEDULE 

A. Concrete Substrates, Vertical Surfaces, Anti-Graffiti Coating: 

1. Surface Preparation: Surfaces shall be clean and dry with no oils, dirt, debris, or minerals 

such as efflorescence, lime and calcium 

2. Finish: 2 coats VandlGuard Non-Sacrificial Coating 

B. Galvanized-Metal Substrates: 

1. Pigmented Polyurethane over Epoxy Primer System: 

a. Surface Preparation: In accordance with manufacturer’s written instructions. 

b. Shop-Applied Prime Coat: 1 coat Sherwin Williams Macropoxy 646. 

c. Finish: 2 coats Sherwin Williams Acrolon 218HS. 

1) Color: Match RAL 9011 Graphite Black 

END OF SECTION 099600 
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SECTION 108113 – BIRD CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes Bird Barrier Spikes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product.  

B. Samples for Verification: In manufacturer's standard sizes with mounting hardware. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer Qualifications. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For bird barrier spikes, to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Experience with installations similar to this Work and approved by the 

manufacturer.  

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver bird barrier spikes and mounting hardware to Project site in original, unopened 

packages. Do not stack or place other packaging or objects on shipping boxes. 

B. Keep bird barrier spikes in original packing until needed for installation. 

PART 2 - PRODUCTS  

2.1 BIRD BARRIER SPIKES 

A. Basis-of-Design Product: Subject to compliance with the requirements, provide Nixalite of 

America, Premium Nixalite H bird barrier spikes or comparable product by one of the 

following:  

1. Bird-B-Gone. 
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2. Bird-X. 

B. Bird Barrier Spikes: 

1. Material: Stainless steel wire and base strip spikes 

a. Wires: Stainless steel, 0.041” (1 mm) diameter, full-hard spring temper. 

b. Base Strip: Stainless steel, 0.25” wide x 0.02” thick (6.3 mm x 0.5 mm), full 

anneal for flexibility, easy strip cutting and surface shape memory. 

2. Half row spike: 4-inch high (10.2 cm), 2-inch wide (5.1 cm), minimum 60 wire points per 

foot, 90 degree wire coverage. 

C. Mounting Hardware: 

1. Material: Stainless steel or non-corrosive materials.  

2. Mounting Hardware must allow for bird spike strip installation, removal and 

reinstallation without damaging the installation surface, the spike strips or the mounting 

system. 

3. Hardware Requirements by surface type:  

a. Masonry, stone, concrete: Mounting clip, sheet metal screw, masonry anchor 

b. Wood, plywood, shingles: Mounting clip, sheet metal screw, washer 

c. Sheet metal, plastic, PVC: Mounting clip, sheet metal screw, washer 

d. Steel: Mounting clip, drive screw, washer 

e. Pipes, cables, conduit, grates: Wire tie, wire tying tool, adhesive 

4. Apply adhesive or sealant in all holes that penetrate the installation surface. After 

mounting hardware is installed, apply additional adhesive or sealant over the heads of the 

sheet metal screws and/or the drive screws. Do not get adhesive or sealant in the hook 

end of the mounting clips. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Visually inspect all installation surfaces. Make sure all surfaces are clean, dry and free from 

debris or other conditions that could impede the workflow of this section. All surfaces must be 

sanitized and deodorized before installation. 

B. Notify architect of detrimental conditions. Do not proceed until these conditions have been 

corrected. 

3.2 PREPARATION 

A. Field Measurements: Verify the dimensions for each surface specified for installation. Use 

manufacturer’s planning guides to verify that sufficient quantities of bird spike strips will be 

installed on each surface specified for bird control. 

B. Make sure all installation surface finishing requirements have been accomplished before 

installing bird barrier spikes. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

BIRD CONTROL DEVICES 108113 - 3 

C. Treat, neutralize and safely remove all bird waste from installation surfaces. Installer must 

follow all municipal, state and federal regulations regarding the proper removal and disposal of 

bird droppings and waste materials such as nests and dead birds. 

D. Use manufacturer’s approved surface cleaning products to neutralize any bird droppings, nests 

and related waste materials that may be present. Do not use cleaning products that will damage 

the mounting surface materials and finishes. Allow all surfaces to air dry completely, and then 

reapply to sanitize and deodorize the surface before proceeding.  

3.3 INSTALLATION 

A. Install in strict accordance with manufacturer’s spike strip spacing and installation guidelines. 

Protect all surfaces where pest birds can land, roost and nest. 

B. Install bird spike strips so they will protect the entire surface, not just the outside edges. No 

gaps are allowed in the bird spike strip coverage. Cut the bird spike strips where necessary to fit 

the surface properly. 

C. Wires must extend over outside edges of each surface by at least 1/4-inch (0.6cm). The bird 

spike base strip must extend over the ends of each surface by at least 1/2-inch (1.2cm). 

D. Fasten bird barrier spikes to the surface with the mounting hardware recommended by the 

manufacturer. Follow the hardware spacing guidelines and installation procedures supplied by 

manufacturer. 

3.4 CLEANING 

A. Remove debris and waste materials from project site. Inspect finished installation. Make any 

adjustments needed to conform to manufacturer’s spacing and installation guidelines 

END OF SECTION 108113 
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SECTION 126723 - BENCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bus Station seating including benches and lean rails. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For benches and lean rails to include in maintenance manuals. 

1.5 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: Store materials in clean, dry area in accordance with manufacturer’s instructions.  

Keep materials in manufacturer’s original, unopened containers and packaging until installation. 

C. Handling:  Protect materials and finish during handling and installation to prevent damage. 

1.6 WARRANTY 

A. Products will be free from defects in material and/or workmanship for a period of three years 

from the date of invoice. 
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PART 2 - PRODUCTS 

2.1 SEATING 

A. Benches: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Landscape 

Forms; Generation 50 or a comparable product by one of the following: 

a. Columbia Cascade Company. 

b. DuMor Inc. 

c. Forms+Surfaces. 

d. Keystone Ridge Designs, Inc. 

2. Style: Cantilever, surface mount. 

3. Back Style: Backless. 

4. Arm Style: No arms. 

5. Materials:  

a. Seat: 2-3/16 inch x 1-3/8 inch solid wood boards.  All boards have eased edges as 

well as ends. 

1) Wood for Exterior Use:  Domestically sourced thermally modified ash. 

b. Framework:  

1) Supports: 319 or 356 cast aluminum 

2) Center strap: 6063-T52 formed aluminum extrusion 

3) Board attaching hardware: carbon steel with Magni-coat 

4) Cantilever surface mount plate: 0.375-inch thick 6061-T651 ASTM B209 

aluminum plate 

c. Anchoring: Provide manufacturer’s standard, non-corrosive hardware for surface-

mount, cantilever anchoring. 

6. Finish: Powder-coat aluminum components.  

a. Color: Black. 

B. Lean Rails:  

1. Basis-of-Design Product: Subject to compliance with requirements, provide Brasco 

International; Eclipse Leaning Rail or a comparable product by one of the following: 

a. Forms+Surfaces. 

b. Keystone Ridge Designs, Inc. 

2. Mounting: Surface-mounted to station walls.   

3. Materials: Solid aluminum frame with perforated aluminum infill.   

4. Finish: Powder coated.  

a. Color: Black.    

2.2 FABRICATION 

A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and 

angles. Separate metals from dissimilar materials to prevent electrolytic action. 

B. Welded Connections: Weld connections continuously. Weld solid members with full-length, 

full-penetration welds and hollow members with full-circumference welds. At exposed 

connections, finish surfaces smooth and blended, so no roughness or unevenness shows after 

finishing and welded surface matches contours of adjoining surfaces. 
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C. Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce 

uniform curvature for each repetitive configuration required; maintain cylindrical cross section 

of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming 

exposed surfaces of handrail and railing components. 

D. Preservative-Treated Wood Components: Complete fabrication of treated items before 

treatment if possible. If cut after treatment, apply field treatment complying with AWPA M4 to 

cut surfaces. 

E. Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, 

barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped. 

F. Factory Assembly: Factory assemble components to greatest extent possible to minimize field 

assembly. Clearly mark units for assembly in the field. 

2.3 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 

in appearance of adjoining components are acceptable if they are within the range of approved 

Samples and are assembled or installed to minimize contrast. 

2.4 ALUMINUM FINISHES 

A. Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with 

finish manufacturer's written instructions for surface preparation, including pretreatment, 

application, baking, and minimum dry film thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 

affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 

are indicated. Complete field assembly of seating where required. 

B. Install seating level, plumb, true, and securely anchored at locations indicated on Drawings. 

END OF SECTION 126723 
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SECTION 238300 – RADIANT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes ceiling mounted electric infrared heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and details. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 
3. Include details of anchorages and attachments to structure and to supported equipment. 

4. Include equipment schedules to indicate rated capacities, operating characteristics, 

furnished specialties, and accessories. 
5. Wiring Diagrams: Power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For ceiling mounted electric infrared heaters to include in 
operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Brominc – Tungsten Series 

B. Detroit Radiant – DGS Series 

C. Solaira – Alpha Series 
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2.2 DESCRIPTION 

A. Assembly including chassis, electric heating coil, and controls. Comply with UL 2021. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

2.3 HOUSING 

A. Surface-Mounted Enclosure: Aluminum or Stainless Steel construction.  Provide a chrome-

plated or stainless-steel wire guard to prevent heating elements from accidental damage.  

Furnish swivel brackets to position heater in any horizontal angle. 

B. Finish: Baked enamel over baked-on primer with manufacturer's standard color selected by 

Architect, applied to factory-assembled and -tested ceiling heaters before shipping 

2.4 HEATING ELEMENT 

A. Filtered short wave emitter technology with peak infrared wavelength between 1000 – 1300 nm. 

Emitters will be manufactured utilizing tubular quartz with tungsten coil and shall be glare 

reducing, thermal shock resistant for outdoor use with parabolic rear reflector. 

2.5 CONTROLS 

A. Controls: Separately mounted heavy-duty timer switch with user settable 1 -60 minute time 

increments.  Switch to be wet-location rated. 

2.6 CAPACITIES AND CHARACTERISTICS 

A. Heating Coil: 1500 kilowatts. 

B. Electrical Characteristics for Single-Point Connection: 

1. Volts: 208-240 
2. Phase: 1 

3. Hertz: 60 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive ceiling radiant heaters for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical connections to verify actual locations before radiant-heater 
installation. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install ceiling radiant heaters to comply with NFPA 90A. 

B. Install ceiling radiant heaters level and plumb. 

C. Install surface-mounted timer switch as shown on plan. 

D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

END OF SECTION 238300 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Common electrical installation requirements. 

3. Firestopping of electrical installation 

1.3 SUBMITTALS 

A. General 

1. Make all submittals in accordance with Division 1, herein, and individual 

sections in Divisions 26. 

2. Identify all submittals with corresponding specification section number and 
name. Each submittal shall typically be limited to one specification section, 

except in cases where similar equipment or services are commonly furnished in 

one package, e.g., short-circuit, coordination, and arc-flash studies; or 
low-voltage distribution equipment such as switchboards, panelboards, 

disconnects, and motor controls; or interior lighting, exterior lighting, emergency 

and exit lighting. 
3. Clearly identify all submittals with project name and location, and manufacturer's 

name.  Contractor shall thoroughly review and approve all submittals for 

accuracy and completeness prior to submitting to Architect.  Mark each 

submittal with company name, reviewer's initials and date of review.  Submittals 
not so approved and marked will be rejected, and resubmittal will be required. 

4. Provide a complete list of all requirements for which submitted products are 

NOT in conformance with Specifications and Drawings, and associated reasons 
for non-conformance.  Unless noted otherwise on submittal, products are 

assumed to meet all Specification and Drawing requirements and are expected to 

be furnished in accordance with those requirements. 

5. Clearly mark product data copies to identify pertinent products, models, or part 
numbers.  Circle, highlight, or otherwise clearly identify specific items that are 

being proposed on the submitted product data or shop drawings.  Show 

performance characteristics and capacities, dimensions and clearances required, 
and wiring diagrams and controls. 
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6. Submit indexed and bound sets of shop drawings and/or product data sheets for 
items listed in individual sections of Divisions 26 prior to ordering material and 

starting construction. 

7. Re-submittals shall be new and complete, void of previous submittal comments 

and engineer's review stamp, revised to incorporate all comments and additional 
information as noted or requested on previous submittals, and inclusive of all 

previous submittal information not requiring revisions. 

8. Submit a minimum of one (1) electronic copy and two (2) hard copies of bound 
and indexed operation and maintenance instruction manuals, parts lists, new and 

revised, up-to-date shop drawings and product data sheets, void of previous 

submittal comments and engineer's review stamp, incorporating all previous 
comments, additional requested information, addendum and bulletin changes, 

etc., and record drawings for items listed in individual sections of Divisions 26 

test reports, as part of close-out documents. 

9. Submit documentation of electrical inspection final approval. 

1.4 QUALITY ASSURANCE 

A. Furnish only new, first-class quality, materials and equipment, delivered, erected, 

connected and finished in every detail, selected and arranged to fit properly into 
building spaces.  Where no specific kind or quality of material is specified, furnish 

first-class standard article, approved by Architect. 

B. Furnish services of one or more experienced superintendents, to be in charge of 
installation of work, and all skilled workmen, electricians and laborers required to 

unload, transfer, erect, connect, adjust, start, operate and test each system. 

C. Provide all component parts of each item of equipment or device with manufacturer's 

nameplate, giving name of manufacturer, description, size, type, serial number, 
electrical characteristics, etc., to facilitate maintenance or replacement.  Nameplate of 

Subcontractor or distributor is not acceptable. 

D. Job conditions, which govern when and how products shall be installed, are generally 
covered in Division 1 and specifically covered in individual paragraphs of Division 26. 

E. Do NOT install any product where it might be exposed to environment that is 

extremely different to that in which it was intended to be normally used. 

F. Perform all work in close cooperation with other trades and utility companies. 

G. Comply with latest edition or revision of each standard or code mentioned in these 

specifications and as follows: 

1. American National Standard Institute (ANSI) 
2. American Society for Testing Materials (ASTM) 

3. National Electrical Manufacturer's Association (NEMA) 

4. Underwriters' Laboratories (UL) 
5. National Fire Protection Association (NFPA) - 

6. State and Local Municipality Building and Electrical Codes and Ordinances. 
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H. 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. 

I. Execute all work in conformity with best standards of practice.  Lay out and install 

work in accordance with drawings, manufacturer's instructions, shop drawings, and 
field layouts of other trades. 

J. Drawings are diagrammatic and indicate the general arrangement and intent of systems 

and work included in these documents. 

K. Furnish all labor, material and equipment to install and successfully test electrical 

systems and work, complete and in place, as herein specified and as shown on 

drawings. 

L. Program all monitoring and control systems for all equipment with input from Owner. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Refer to Division 1 for general requirements pertaining to delivery, storage and 

handling. 

B. Protect materials before, during and after installation. 

C. In event of damage, immediately make all repairs and replacements necessary at no 

additional cost. 

D. Deliver all materials to job-site in original unopened containers, where applicable, with 

all labels intact and legible at time of use.  Store in strict accordance with 

manufacturer's recommendations. 

E. Examine all equipment and material delivered to jobsite prior to installation to ensure 

all specification requirements and shop drawing notes and comments have been 

incorporated by manufacturer.  Installation of equipment or material signifies 

Contractor’s acceptance and approval of equipment or material from manufacturer. 

1.6 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference 

to other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear 

of obstructions and of the working and access space of other equipment. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

COMMON WORK RESULTS FOR 
ELECTRICAL 

260500 - 4 

 

B. In cases of interferences between various items of equipment and building features, or 
if simplified construction is made possible by relocation of certain equipment, bring 

such conditions to attention of Architect.  Changes in arrangements may be made only 

if authorized by Architect. 

C. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

D. 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." 

E. Substitutions and Changes 

1. Comply with Instructions to Bidders. 
2. Contractor is responsible to notify all parties concerned of any changes or 

substitutions he has been authorized to make, and must include in his notice a full 

description, including drawings if necessary, of any deviation from dimensions 

shown on plans of any trade. 
3. If Contractor provides equipment other than that upon which design is based, it 

shall be his responsibility to coordinate its installation with work of all other 

trades and with space available, and pay for any changes caused to other trades as 
a result of this substitution. 

4. If other contractors provide equipment other than that upon which design is 

based, electrical contractor shall coordinate electrical equipment and connections, 
including sizes of switches, fuses, breakers, starters, wiring, etc., with 

requirements of furnished equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Material shall be produced by company which has been engaged in manufacture of 

such types of materials for period of at least five (5) years. 

B. Provide electrical products as described under specific paragraphs in this division.  
Refer to various paragraphs for correct product identification (e.g. “Low-Voltage 

Electrical Power Conductors and Cables”, Section 260519). 

2.2 SPARE MATERIAL 

A. Refer to individual sections for spare material requirements. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Drawings constituting part of these documents are diagrammatic and indicate general 

arrangement of systems and work included in documents. 

B. Coordinate necessary preparation required for electrical equipment installation with all 
trades. 

C. Carefully check and coordinate location and level of all lighting fixtures, conduits, 

junction boxes, etc., located in exposed ceiling areas.  If conflicts occur, follow space 
preference below (in order of first to last): 

1. Recessed lighting fixtures. 

2. High pressure ductwork. 
3. Air terminal units. 

4. Low pressure ductwork. 

5. Cable tray. 

6. Soil, waste, vent, and storm piping. 
7. Sprinkler piping. 

8. Liquid heat transfer and refrigerant piping. 

9. Domestic water piping. 
10. Electrical conduit. 

D. Locate conduits, junction boxes, etc., to allow access to air terminal units, piping, 

control valves, etc., for maintenance and repair.  Conversely ensure light fixtures, etc. 
are clear of piping etc. to allow access for maintenance. 

E. Verify locations of outlets and types of connections required for equipment installed by 

others. 

F. Relocate any improperly located outlet, and replace any incorrect connection caused by 
lack of preparation or coordination.  Also, repair to the Architect's/Owner's satisfaction 

any hole, etc., caused by these relocations/replacements. 

3.2 SYSTEM INTERRUPTIONS 

A. Minimize all disruptions of service to fullest extent possible, including electrical 

power, lighting, security, communications, intercom, etc., systems.  Provide temporary 

wiring and connections to maintain existing systems in service during construction.  

Coordinate all disruptions of service with Architect a minimum of two weeks prior to 
disruption.  Do not proceed with disruptions of service without Architect's written 

permission. 

B. All disruptions of service shall be done at times convenient to Owner.  Include 
premium time in bid for work requiring disruptions of service. 

C. Comply with NFPA 70E. 
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3.3 ADJUSTMENTS AND CLEANING 

A. Cutting and Patching 

1. Do all cutting and patching necessary for installation of electrical work with 

approval, and under supervision of, Architect. 

2. Do not impair strength or function of work being cut or patched, i.e., do not 
weaken structural members and waterproof holes through exterior walls and 

ground floor.  Use rotary type drilling tools and concrete cutting saws to cut 

concrete and masonry walls.  Do not use torches for cutting steel. 

B. Wall, Floor and Ceiling Openings 

1. Place all sleeves necessary for electrical installation and advise other Contractors 

of all openings necessary for installation of electrical work. 
2. Provide sleeves necessary for installation of fire alarm, clock/program, telephone, 

video, data, sound, nurse call, etc., system cables.  If system wiring has not been 

installed at time of building official’s inspection, seal all sleeves.  Subsequent 

penetrations and sealing will be done by System Contractor. 
3. Repair and finish all holes placed for conduit if such holes are placed after 

general construction is completed. 

4. For fire-rated stud wall or partitions, provide 24 inch minimum horizontal 
separation between boxes on opposite sides of same wall or partition unless noted 

otherwise on Drawings and where an engineered solution such as applying UL 

listed fire stop material similar to Hilti CP 617 firestop putty pads, around backs 
of offending boxes is indicated on Drawings. 

C. Excavation and Backfill 

1. Perform excavation and backfilling necessary to install the electrical system in 

accordance with Contract Documents and appropriate sections of Divisions 26. 

D. Concrete Work 

1. Bases for outdoor lighting standards, raised pads for switchboards, distribution 

panels, switchgear, substations and similar equipment, and pads for transformers, 
including the setting of mounting bolts, constructed by Division 3 Contractor. 

2. Furnish mounting bolts, place conduit; and deliver mounting and placement 

templates to Division 3 Contractor. 

E. Painting 

1. Furnish panelboards and cabinets in finished areas with prime coat of paint.  

Furnish panelboards and cabinets in unfinished areas with standard factory finish. 

2. Paint all fire alarm system panels, emergency panels and associated junction 
boxes, and pull boxes red. 

F. Protection 
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1. Provide final protection of all electrical conduit, wiring, enclosures, equipment 
and panels, and maintain conditions that ensure coatings, finishes, and cabinets 

are without damage or deterioration at time of substantial completion. 

2. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
3. Repair damage to PVC or paint finishes with matching touchup coating 

recommended by manufacturer. 

4. Protect all electrical and electronic equipment from falling metal shavings before 
and during construction. 

G. Housekeeping and Clean-up 

1. Remove from site all debris and rubbish accumulating as result of electrical 
installation.  Dispose of all debris and rubbish.  Leave all electrical equipment 

rooms broom clean. 

2. Clean interiors of all cabinets, pull boxes, and equipment enclosures. Clean all 

electrical equipment, including lighting fixtures, at time of Substantial 
Completion. 

3. Refer to Division 1 for additional requirements. 

3.4 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Install all equipment and systems according to manufacturer's recommendations, and as 

outlined in individual paragraphs of these documents, to provide complete and totally 
operational systems. 

C. Comply with working clearances and dedicated spaces per NEC Article 110. 

D. Mount all equipment on exterior walls and in damp and wet locations on steel channel 

support providing separation between equipment and mounting surface(s). 

E. 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. 

F. 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. 

G. Right of Way:  Give to piping systems installed at a required slope. 

3.5 FIRESTOPPING 

A. Firestop Systems for Electrical Low-Voltage Cabling Sleeves: 

1. Provide for re-penetration of cables. 
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2. Smoke gaskets shall eliminate need for sealant or putty. 
3. Hilti Firestop Speed Sleeves, Model CP653BA. 

a. Nominal size 2", with 1.7" inside diameter, 2.3" outside diameter, 4.7" 

flange, 12.4" length. 

b. Nominal size 4", with 3.6" inside diameter, 4.3' outisde diameter, 4.7" 
flange, 12.4" length. 

3.6 FIELD QUALITY CONTROL 

A. Conduct following tests on electrical installation during the course of construction: 

1. Test conductors for grounds and shorts. 

2. Test ground system. 

3. Check all motors for proper rotation prior to coupling to equipment. 
4. Check motors 10 horsepower and higher for proper insulation to ground prior to 

energizing. 

5. Test emergency system. 

6. Test each primary cable. 
7. Test all ground fault protection equipment before temporary service is removed.  

Obtain test procedure from manufacturer and review procedure with Architect 

before conducting test. 
8. Test phasing of switchboards and panelboards for compliance with NEC Article 

408. 

9. Test other systems as recommended by system manufacturer and as specified 
elsewhere. 

B. Upon completion of the project: 

1. Adjust voltage taps on all transformers for an optimum operating level. 

2. Aim all adjustable lighting fixtures. 
3. Adjust all auxiliary systems for optimum performance. 

4. Measure load balance under near full-load conditions on all panelboards with 

true RMS reading meters, and reconnect loads as may be necessary to obtain 
reasonable balance of load between phases.  Relabel affected equipment, 

devices, junction boxes, wiring, panelboard directories, etc., due to load 

reconnection and branch circuit number changes.  Provide two (2) copies of final 

balance report indicating measured load current on each phase and neutral 
current for each panelboard. 

5. Perform following tests and inspections, to verify tightness of connections, and 

prepare reports. 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 

60 days after Final Acceptance, perform an infrared scan of all electrical 

connections in switchgear, switchboards, panelboards, switches, circuit 
breakers, motor controls, busway, transformers, generators, transfer 

switches, etc., and each splice in cables and conductors for No. 3 AWG 

and larger, while carrying normal load.  Remove front and rear covers of 

equipment and boxes so joints, splices, and connections are accessible to 
portable scanner. 
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b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared 
scan of 11 months after date of Substantial Completion. 

c. Instrument:  Use an infrared scanning device designed to measure 

temperature or detect significant deviations from normal values.  Provide 

calibration record device. 
d. Report:  Prepare a certified report that identifies each piece of equipment 

checked and describes scanning results.  Include notation of deficiencies 

detected, remedial action taken and observations after remedial action. 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 

2. Metal-clad cable, Type MC, rated 600 V or less. 

3. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. PV: Photovoltaic. 

B. RoHS: Restriction of Hazardous Substances. 

C. VFC: Variable-frequency controller. 

1.4 ACTION SUBMITTALS 

A. No submittals required. 

B. Product Data: For each type of product. 

C. Product Schedule: Indicate type, use, location, and termination locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Certified field quality-control reports. 

B. Length of cables for each feeder on project, including cabling to distribution equipment 

(switchgear, switchboards, distribution panelboards, panelboards, busway, etc.).  

Branch circuits are not included in the requirement.  Include both estimated length 

used for bidding and actual length installed, for use in short-circuit, coordination and 
arc flash hazard studies. 
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PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying 

conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

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

1. Alpha Wire Company. 

2. American Bare Conductor. 
3. Belden Inc. 

4. Cerro Wire LLC. 

5. Encore Wire Corporation. 
6. General Cable Technologies Corporation. 

7. Okonite Company (The). 

8. Service Wire Co. 

9. Southwire Company. 
10. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and use. 

2. RoHS compliant. 

3. Conductor and Cable Marking: Comply with wire and cable marking according 
to UL's "Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 

ASTM B 8 ASTM B 496 for stranded conductors. 

E. Conductor Insulation: 

1. Comply with NEMA WC 70/ICEA S-95-658. 

2. Type USE-2 and Type SE: Comply with UL 854. 

3. Type THHN and Type THWN-2: Comply with UL 83. 

F. Shield: 

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked 

polyethylene insulation, spiral-wrapped foil plus 85 percent coverage braided 

shields and insulated full-size ground wire, and sunlight- and oil-resistant outer 
PVC jacket. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors 
in an overall metallic sheath. 

http://www.specagent.com/LookUp/?ulid=12724&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076824&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076832&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076825&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076826&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076829&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076854&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076827&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076831&mf=04&src=wd


MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

LOW-VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES 

260519 - 3 

 

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

1. Alpha Wire Company. 

2. American Bare Conductor. 

3. Belden Inc. 
4. Encore Wire Corporation. 

5. General Cable Technologies Corporation. 

6. Okonite Company (The). 
7. Service Wire Co. 

8. Southwire Company. 

9. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and use. 

2. Comply with UL 1569 and NEC Article 330. 
3. RoHS compliant. 

4. Conductor and Cable Marking: Comply with wire and cable marking according 

to UL's "Wire and Cable Marking and Application Guide." 

D. Circuits: 

1. Single circuit. 

E. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 
ASTM B 8 for stranded conductors. 

F. Ground Conductor: Insulated. 

G. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

H. Armor: Steel or Aluminum, interlocked. 

I. Jacket: PVC applied over armor. 

2.3 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, 

material, type, and class for application and service indicated; listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and use. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

http://www.specagent.com/LookUp/?ulid=12722&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076806&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076807&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076808&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076810&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076809&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076812&mf=04&src=wd
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1. 3M Electrical Products. 
2. AFC Cable Systems; a part of Atkore International. 

3. FCI - Burndy Products. 

4. Gardner Bender. 

5. Hubbell Power Systems, Inc. 
6. Ideal Industries, Inc. 

7. ILSCO. 

8. NSi Industries LLC. 
9. O-Z/Gedney; a brand of Emerson Industrial Automation. 

10. Service Wire Co. 

11. TE Connectivity Ltd. 
12. Thomas & Betts Corporation; A Member of the ABB Group. 

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with 

set screws, designed to connect conductors specified in this Section. 

D. Duplex connectors for Type MC cable, permitting termination of (2) cables per fitting, 
are not acceptable. 

E. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper or Aluminum as required for conductor material. 
2. Type: One or Two hole with standard or long barrels as required. 

3. Termination: Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Stranded copper for feeders smaller than No. 4 AWG; stranded copper or 

aluminum for feeders No. 4 AWG and larger. Conductors shown on drawings are sized 

as copper. Provide aluminum conductors with equivalent ampacity and impedance to 
copper conductors shown on drawings. Increased conductor, lug, and conduit fill sizing 

are responsibility of Electrical Contractor. Note that lugs must be suitable for 

aluminum regarding size and material. 

B. Branch Circuits: Stranded copper.  

C. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance: Type USE, single conductor in raceway. 

http://www.specagent.com/LookUp/?uid=123457076793&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076785&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076786&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076787&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076788&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076789&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076790&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076792&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076791&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076794&mf=04&src=wd
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B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway, Type 
XHHW-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type 

THHN/THWN-2, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single 

conductors in raceway, Metal-clad cable, Type MC. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, 

single conductors in raceway, Metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

H. VFC Output Circuits: Type XHHW-2 in metal conduit Type TC-ER cable with braided 

shield Type TC-ER cable with dual tape shield. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Do not use conductors smaller than No. 12 AWG for branch circuit wiring. 

B. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

C. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to 

pulling conductors and cables.  Install wiring after concrete and masonry work is 

complete and after moisture is swabbed from conduit. 

D. Make conductor lengths for parallel feeders identical. 

E. 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. 

F. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 

that will not damage cables or raceway. 

G. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

H. Support cables according to Section 260529 "Hangers and Supports for Electrical 

Systems."  Secure cables at not more than 30 inch (760 mm) intervals, nor more than 6 

inches (150 mm) from boxes, cabinets, racks, outlets, etc. 

I. Lace or clip groups of feeder conductors at distribution centers, pull-boxes and 

wireways. 
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J. Use No. 10 AWG minimum wire size from panelboard to first outlet for any 277 volt 
branch circuit exceeding 125 feet between branch circuit panel and first outlet, and for 

any 120 volt branch circuit exceeding 75 feet between branch circuit panel and first 

outlet.  Increase wire size one size for each additional 125 feet of length for any 277 

volt branch circuit, and for each additional 75 feet of length for any 120 volt branch 
circuit, and adjust conduit size as required. 

K. Based upon final feeder or branch circuit routing, up-size conductors to provide a 

maximum voltage drop of 2 percent for feeders and 3 percent for branch circuits, and a 
maximum voltage drop on both feeders and branch circuits of 5 percent, as described in 

NEC Articles 210.19A and 215.2A1 information notes. 

L. De-rate branch circuit conductors for multiple home-runs sharing a single raceway per 
NEC Article 310.15B3. 

M. Provide an individual neutral conductor for each phase conductor of branch circuits. 

Common neutral conductors are NOT allowed. 

N. Provide separate neutral conductors for dimmer controlled lighting circuits. 

O. Install only switch legs in conduits to switch boxes. Do NOT route power supply 

conductors through lighting switch boxes. 

P. Install emergency system wiring in separate raceways from all other systems. 

Q. Install receptacle and lighting circuits in separate raceways. 

R. Install 208/120V and 480/277V circuits in separate raceways. 

S. Make connections only in junction, pull and outlet boxes; terminal cabinets; and 
equipment enclosures. 

T. Visually inspect, then test all feeders for grounds and short circuits prior to energizing 

the cable. Replace defective runs, or repair them at Architect's option. 

U. MC cable may be used for branch circuit wiring and for switch legs when located 
above dropped ceilings and in stud walls. MC cable shall originate from accessible 

junction boxes above ceilings. Do not use MC cable in hazardous or wet locations, or 

for feeders.  Do not run MC cable directly into panelboards. 

V. Equip each MC cable termination with anti-shorting thermoplastic insulated bushing.  

Use MC connectors, fittings and tools only. 

W. Duplex connectors for Type MC cable, permitting termination of (2) cables per fitting, 

are not acceptable. 

3.4 INSTALLATION OF CABLES NOT ENCLOSED IN RACEWAY 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
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B. Install cables per manufacturer’s recommendations without damaging conductors, 
shields, or jackets. 

C. Install exposed cables parallel and perpendicular to building lines and surfaces of 

exposed structural members.  Follow surface contours where possible. 

D. Support cables according to Division 26 Section 260529 “Hangers and Supports for 
Electrical Systems.”  Secure cables at not more than 30 inch (760 mm) intervals nor 

more than 6 inches (150 mm) from boxes, cabinets, racks, outlets, etc. 

E. Do not bend cables at less than 1.5 times manufacturer’s recommended minimum 
bending radii. 

F. Do not exceed manufacturer’s recommended maximum pulling tensions. 

G. Do not splice, tap, or terminate cables other than in outlets, terminals, or panels or 
cabinets. 

H. Protect cables passing through metal studs, walls, etc., with suitable rubber grommets 

or conduit sleeves. 

I. Separate unshielded voice, video, and data communication cables from EMI sources, 
power cables, transformers, and power equipment per TIA/EIA 569A requirements. 

3.5 CONNECTIONS 

A. Use screw on wire connector for copper conductor sizes No. 10 gauge and smaller 
except at motor connections.  Use tool applied compression or split bolt type for all 

motor connections and for conductors larger than #10.  Protect compression and split 

bolt type splices with suitable electrical tape. 

B. Size all connectors to match cable size. 

C. Use tools recommended by vendor for applying pressure connectors. 

D. Suitable terminal lugs that are factory installed on equipment may be used for 

terminating cables. 

E. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values. If manufacturer's torque values are not indicated, use those 

specified in UL 486A-486B. 

F. Make splices, terminations, and taps that are compatible with conductor material and 

that possess equivalent or better mechanical strength and insulation ratings than 

unspliced conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

G. Splice only in accessible junction or outlet boxes. 
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H. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 

"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other 
end of conductor, and identify as spare conductor. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 

PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 

Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. After installing conductors and cables and before electrical circuitry has been 

energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each of the following visual and electrical tests: 

a. Verify conductor and cable data matches drawing and specification 
requirements. 

b. Inspect exposed sections of conductor and cable for physical damage and 

correct connection according to the single-line diagram. 
c. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey. 

d. Inspect compression-applied connectors for correct cable match and 

indentation. 

e. Inspect for correct identification. 
f. Inspect cable jacket and condition. 

g. Insulation-resistance test on each conductor for ground and adjacent 

conductors. Apply a potential of 500-V dc for 300-V rated cable and 

1000-V dc for 600-V rated cable for a one-minute duration. 
h. Continuity test on each conductor and cable. 

i. Uniform resistance of parallel conductors. 

j. Verify color coding meets specification requirements. 
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3. Initial Infrared Scanning: After Substantial Completion, but before Final 
Acceptance, perform an infrared scan of each connection or splice in conductors 

No. 3 AWG and larger. Remove box and equipment covers so connections or 

splices are accessible to portable scanner. Correct deficiencies determined during 

the scan. 

a. Instrument: Use an infrared scanning device designed to measure 

temperature or to detect significant deviations from normal values. Provide 

calibration record for device. 
b. Record of Infrared Scanning: Prepare a certified report that identifies 

connections or splices checked and that describes scanning results. Include 

notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 

each connection or splice 11 months after date of Substantial Completion. 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to 

achieve compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following 
special applications: 

1. Underground distribution grounding. 

2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1. Ground rods. 
2. Ground rings. 

3. Grounding arrangements and connections for separately derived systems. 

B. Certified field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, 

and maintenance manuals. 

1. Include the following: 

a. Plans showing as-built, dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1) Ground rods. 
2) Ground rings. 
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3) Grounding arrangements and connections for separately derived 
systems. 

b. Instructions for periodic testing and inspection of grounding features at 

grounding connections for separately derived systems based on NFPA 70B. 

1) Tests shall determine if ground-resistance or impedance values 
remain within specified maximums, and instructions shall 

recommend corrective action if values do not. 

2) Include recommended testing intervals. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Burndy; Part of Hubbell Electrical Systems. 
2. Dossert; AFL Telecommunications LLC. 

3. ERICO International Corporation. 

4. Fushi Copperweld Inc. 
5. Galvan Industries, Inc.; Electrical Products Division, LLC. 

6. Harger Lightning & Grounding. 

7. ILSCO. 

8. O-Z/Gedney; a brand of Emerson Industrial Automation. 
9. Robbins Lightning, Inc. 

10. Siemens Power Transmission & Distribution, Inc. 

11. Thomas & Betts Corporation; A Member of the ABB Group. 

2.3 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. Stranded Conductors: ASTM B 8. 

2. Tinned Conductors: ASTM B 33. 

3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

http://www.specagent.com/LookUp/?uid=123457071692&mf=04&src=wd
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4. Bonding Jumper: Copper tape, braided conductors terminated with copper 
ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of tin-plated annealed copper, 1/4 by 4 

inches  in cross section, 12 inches minimum length, with 9/32-inch holes spaced 1-1/8 

inches apart for NEMA 2-hole connectors and insulators, wall-mounted steel mounting 
brackets, insulators and holes for NEMA 2-hole connectors and insulators, unless 

otherwise indicated. Stand-off insulators for mounting shall comply with UL 891 for 

use in switchboards, 600 V, and shall be Lexan or PVC, impulse tested at 5000 V. 

1. Harger Series T-GBI-M for power grounding applications. 

2. Harger Series GBI-TMGB for telecommunications grounding applications, with 

12-inch or 24-inch length as indicated. Meet BICSI and EIA/TIA 607 Standards. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 

applications in which used and for specific types, sizes, and combinations of 

conductors and other items connected. 

B. Underground Connectors: Cadweld exothermic-welding kits of types recommended by 

kit manufacturer for materials being joined and installation conditions, or Burndy 

Hyground irreversible compression-type, UL listed, except in ground test wells which 
require heavy-duty UL listed, bolted connections. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression 

-type wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, 

with dual, tin-plated or silicon bronze bolts. 

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

F. Conduit Hubs: Mechanical type, terminal with threaded hub. 

G. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head 

bolt. 

H. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set 
screw. 

I. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head 

screw. 

J. Straps: Solid copper, cast-bronze clamp copper lugs. Rated for 600 A. 

K. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one 

two-piece clamp. 
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L. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct 
burial. 

M. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet. 

B. Ground Plates: 1/4 inch thick, hot-dip galvanized. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install stranded conductor for No. 8 AWG and smaller, and stranded 

conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 4/0 
AWG minimum. 

1. Bury at least 24 inches below grade. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded or irreversible compression-type connectors 

except as otherwise indicated. 
3. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be 

connected to the ground bus. Install a main bonding jumper between the neutral and 
ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall 
be connected to the equipment grounding conductor and to the frame of the generator. 
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3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or 

handhole floor, close to wall, and set rod depth so 4 inches will extend above finished 

floor. If necessary, install ground rod before manhole is placed and provide No. 1/0 
AWG bare, tinned-copper conductor from ground rod into manhole through a 

waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor 

with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inches above to 6 inches below concrete. Seal floor opening with 

waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 

handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG 

minimum, stranded, hard-drawn copper bonding conductor. Train conductors level or 

plumb around corners and fasten to manhole walls. Connect to cable armor and cable 
shields according to written instructions by manufacturer of splicing and termination 

kits. 

D. Pad-Mounted Transformers and Switches: Install at least three ground rods, separated 
by at least twenty (20) feet, and ground ring around the pad. Ground pad-mounted 

equipment and noncurrent-carrying metal items associated with substations by 

connecting them to underground cable and grounding electrodes. Install No. 4/0 AWG 
tinned-copper conductor for ground ring and for taps to equipment grounding 

terminals. Route taps in one inch (25 mm) nonmetallic conduit from two points on 

ground ring.  Bury ground ring not less than 6 inches from the foundation. 

3.5 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. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 

equipment grounding conductor to each electric water heater and heat-tracing cable. 
Bond conductor to heater units, piping, connected equipment, and components. 

D. Signal and Communication Equipment:  For alarm, voice and data, and other 

communication equipment, provide one (1) 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. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-4-by-12-inch minimum grounding bus.   
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2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

E. 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. 

3.6 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 Bonding Common with Lightning Protection System: Comply with NFPA 780 

and UL 96 when interconnecting with lightning protection system. Bond electrical 
power system ground directly to lightning protection system grounding conductor at 

closest point to electrical service grounding electrode. Use bonding conductor sized 

same as system grounding electrode conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade 
unless otherwise indicated. 

1. After completion of individual ground rod resistance tests, interconnect ground 

rods with grounding electrode conductor below grade and as otherwise indicated. 
Make connections without exposing steel or damaging coating if any. 

2. Use exothermic welds for all below-grade connections. 

3. For grounding electrode system, install at least three ground rods separated by at 
least twenty (20) feet from each other and located at least the same distance from 

other grounding electrodes, and interconnected with No. 4/0 AWG bare 

grounding conductors and from two points on grid to ground bus in service 

equipment. 

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and 

maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Building Expansion Joints and Conduit Expansion Fittings:  Install bonding 

jumper to maintain continuous ground continuity. 

3. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: 
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

4. Use exothermic-welded or irreversible compression-type connectors for outdoor 

locations; if a disconnect-type connection is required, use a bolted clamp. 

E. Grounding and Bonding for Piping: 
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1. 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; use a bolted clamp connector or bolt a lug-type 

connector to a pipe flange by 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. 
2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass 

water meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding 

conductors of associated fans, blowers, electric heaters, and air cleaners. Install 

tinned bonding jumper to bond across flexible duct connections to achieve continuity. 

G. Grounding for 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 apart. 

H. Ground Ring: Install a grounding conductor, electrically connected to each building 
structure ground rod and to each indicated item, extending around the perimeter of 

building. 

1. Install No. 4/0 AWG tinned-copper conductor for ground ring and for taps to 
building columns. 

2. Bury ground ring not less than 24 inches from building's foundation. 

I. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to 

NFPA 70; use a minimum of 20 feet of bare copper conductor not smaller than No. 4 
AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base 

of foundation. 
2. Bond grounding conductor to reinforcing steel in at least four locations and to 

anchor bolts. Extend grounding conductor below grade and connect to building's 

grounding grid or to grounding electrode external to concrete. 

J. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to 
NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least 20 

feet long. If reinforcing is in multiple pieces, connect together by the usual steel tie 

wires or exothermic welding to create the required length. 

K. Connections: Make connections so possibility of galvanic action or electrolysis is 

minimized. Select connectors, connection hardware, conductors, and connection 

methods so metals in direct contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 

make contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
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3. Make aluminum-to-steel connections with stainless-steel separators and 
mechanical clamps. 

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 

and mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 

been energized, test for compliance with requirements. 
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to 

manufacturer's written instructions. 

3. Test completed grounding system at each location where a maximum 
ground-resistance level is specified, at service disconnect enclosure grounding 

terminal, and at individual ground rods. Make tests at ground rods before any 

conductors are connected. 

a. Measure ground resistance no fewer 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. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

c. Measurement of ground grid and building ground ring resistance must be 

accomplished using AVO Biddle's Slope Method where rods have been 
connected to grids or building ground rings prior to testing.  If 

measurements do not meet requirements cited above, take corrective action 

as required.  Re-measure grid resistance to ground until acceptable values 
are achieved. 

4. Prepare dimensioned Drawings locating each test well, ground rod and 

ground-rod assembly, and other grounding electrodes. Identify each by letter in 

alphabetical order, and key to the record of tests and observations. Include the 
number of rods driven and their depth at each location, and include observations 

of weather and other phenomena that may affect test results. Describe measures 

taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Measured ground resistances shall not exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 

5ohms. 
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2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 

3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment and 
Raised Floor Systems: 1 ohm(s). 

5. Substations and Pad-Mounted Equipment: 5 ohms. 

6. Manhole, Building Ground Ring, and Fence Grounds: 5ohms. 

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, install 

additional ground rods and conductors as required.  Re-measure grid resistance to 

ground until acceptable values are achieved. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel slotted support systems. 
2. Conduit and cable support devices. 

3. Support for conductors in vertical conduit. 

4. Mounting, anchoring, and attachment components, including powder-actuated 
fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, 

toggle bolts, and hanger rods. 

B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 ACTION SUBMITTALS 

A. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of hangers. 

2. Include design calculations for seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for hangers and supports for electrical 

equipment and systems, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 

Section 014000 "Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the supported equipment and systems will remain 

in place without separation of any parts when subjected to the seismic forces 
specified[ and the supported equipment and systems will be fully operational 

after the seismic event]." 

2. Component Importance Factor: 1.0. 

3. Insert requirements for Component Amplification Factor and Component 
Response Modification Factor. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 
13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Allied Tube & Conduit; a part of Atkore International. 

b. B-line, an Eaton business. 

c. ERICO International Corporation. 

d. Flex-Strut Inc.. 
e. GS Metals Corp. 

f. G-Strut. 

g. Haydon Corporation. 
h. Metal Ties Innovation. 

i. Thomas & Betts Corporation; A Member of the ABB Group. 

j. Unistrut; Part of Atkore International. 

k. Wesanco, Inc. 

2. Standard: Comply with Metal Framing Manufacturer's Association Standard 

MFMA-4 factory-fabricated components for field assembly. 

3. Material for Channel, Fittings, and Accessories: Galvanized steel. 
4. Channel Width: Selected for applicable load criteria. 

http://www.specagent.com/LookUp/?ulid=1736&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097847&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097848&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097849&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097850&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097856&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097851&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097854&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097853&mf=04&src=wd
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5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

6. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

B. Conduit and Cable Support Devices: Steel and malleable-iron Stainless-steel hangers, 
clamps, and associated fittings, designed for types and sizes of raceway or cable to be 

supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for nonarmored 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 made of malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel 

plates, shapes, and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 

cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following: 

1) Hilti, Inc.. 

2) ITW Ramset/Red Head; Illinois Tool Works, Inc.. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.. 

2. 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 where used. 

a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following: 

1) B-line, an Eaton business. 

2) Empire Tool and Manufacturing Co., Inc.. 
3) Hilti, Inc.. 

4) ITW Ramset/Red Head; Illinois Tool Works, Inc.. 

5) MKT Fastening, LLC. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar 

to MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 
suitable for attached structural element. 

http://www.specagent.com/LookUp/?ulid=1742&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097870&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097871&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097872&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097873&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1746&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097874&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097875&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097876&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097877&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457097878&mf=04&src=wd
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5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM A 325. 

6. Toggle Bolts: Stainless-steel springhead type. 

7. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of 

hangers and supports, except where requirements on Drawings or in this Section are 
stricter: 

1. NECA 1. 

2. NECA 101 
3. NECA 105. 

B. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceways and Boxes for Electrical Systems." 

C. Support overhead electrical systems from building structural framing. Do NOT support 
electrical systems from roof decks, floor slabs, pipes, ducts, mechanical equipment, or 

other conduit, except as noted. 

1. Electrical system support hanger loads less than 70 pounds may be suspended 
from floor slabs with preset inserts or approved anchors. 

2. For concrete frame construction, electrical system support hanger loads less than 

200 pounds may be suspended from floor or roof slabs with preset inserts or 
approved anchors. 

3. If necessary, install appropriately sized steel support members spanning 

structural framing members to support electrical systems. 

D. Do NOT support conduits or cables from suspended ceilings unless they are 1/2 inch or 
smaller trade size branch circuit conduits or cables that conform to NEC 300.11 and 

feed only equipment mounted in or on suspended ceiling. 

E. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space 
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 

1/4 inch in diameter. 

F. 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. Secure raceways and cables to these supports with single-bolt conduit clamps. 

G. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch and smaller raceways serving branch circuits and communication 

systems above suspended ceilings, and for fastening raceways to trapeze supports. 
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H. Mounting straps for non-metallic conduit shall allow movement during expansion and 
contraction, yet secure conduit to structure. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 

in this article. 

B. Raceway Support Methods: Use methods described in NECA 1. 

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. 

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. To Wood: Fasten with lag screws or through bolts. 

2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided 

with lock washers and nuts may be used in existing standard-weight concrete 4 

inches thick or greater. Do not use for anchorage to lightweight-aggregate 
concrete or for slabs less than 4 inches thick. 

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 

MSS SP-69. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 

boxes, transformers, and other devices on slotted-channel racks attached to 
substrate by means that [meet][comply with seismic-restraint] strength and 

anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the 

need for reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for 

site-fabricated 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. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

HANGERS AND SUPPORTS FOR 
ELECTRICAL SYSTEMS 

260529 - 6 

 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 

both directions than supported unit, and so anchors will be a minimum of 10 bolt 

diameters from edge of the base. 

B. Concrete materials, reinforcement, and placement requirements are specified in 
Section 033000 "Cast-in-Place Concrete."  

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 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. 

B. Touchup: Comply with requirements in Section 099123 "Interior Painting" and 

Section 099600 "High-Performance Coatings" 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 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 

3. Metal wireways and auxiliary gutters. 

4. Surface raceways. 
5. Boxes, enclosures, and cabinets. 

6. Handholes and boxes for exterior underground cabling. 

B. For following systems: 

1. Electrical power wiring. 
2. Communications systems, including telephone and data. 

3. Video distribution system. 

4. Sound systems, including paging, intercom, sound reinforcement. 
5. Security systems, including card access, video CCTV, door monitoring. 

1.3 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

B. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, tele-power 

poles, hinged-cover enclosures, and cabinets. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and 

their mounting provisions, including those for internal components, from manufacturer. 
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1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which 

the certification is based and their installation requirements. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 

b. Allied Tube & Conduit; a part of Atkore International. 
c. Anamet Electrical, Inc. 

d. Calconduit. 

e. Electri-Flex Company. 
f. FSR Inc. 

g. Korkap. 

h. Opti-Com Manufacturing Network, Inc (OMNI). 
i. O-Z/Gedney; a brand of Emerson Industrial Automation. 

j. Patriot Aluminum Products, LLC. 

k. Perma-Cote. 

l. Picoma Industries, Inc. 
m. Plasti-Bond. 

n. Republic Conduit. 

o. Southwire Company. 
p. Thomas & Betts Corporation; A Member of the ABB Group. 

q. Topaz Electric; a division of Topaz Lighting Corp. 

r. Western Tube and Conduit Corporation. 

s. Wheatland Tube Company. 

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

3. GRC: Comply with ANSI C80.1 and UL 6. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 

5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch, minimum. 

6. EMT: Comply with ANSI C80.3 and UL 797. 

7. FMC: Comply with UL 1; zinc-coated steel. 
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8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 
b. Allied Tube & Conduit; a part of Atkore International. 

c. Anamet Electrical, Inc. 

d. Calconduit. 
e. Electri-Flex Company. 

f. FSR Inc. 

g. Korkap. 
h. Opti-Com Manufacturing Network, Inc (OMNI). 

i. O-Z/Gedney; a brand of Emerson Industrial Automation. 

j. Patriot Aluminum Products, LLC. 

k. Perma-Cote. 
l. Picoma Industries, Inc. 

m. Plasti-Bond. 

n. Republic Conduit. 
o. Southwire Company. 

p. Thomas & Betts Corporation; A Member of the ABB Group. 

q. Topaz Electric; a division of Topaz Lighting Corp. 
r. Western Tube and Conduit Corporation. 

s. Wheatland Tube Company. 

2. Comply with NEMA FB 1 and UL 514B. 

3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

4. Fittings, General: Listed and labeled for type of conduit, location, and use. 

5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 
and NFPA 70. 

6. Fittings for EMT: 

a. Material: Steel.  Die cast type are not allowed. 

b. Type: Setscrew. 

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 

rated for environmental conditions where installed, and including flexible 

external bonding jumper. 
8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, 

with overlapping sleeves protecting threaded joints. 

9. Bushings: Impact resistant plastic, 105 deg C rated.  Grounding type shall be 
insulated steel with proper ground lug. 

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by 

authorities having jurisdiction for use in conduit assemblies, and compounded for use 

to lubricate and protect threaded conduit joints from corrosion and to enhance their 
conductivity. 
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2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Nonmetallic Conduit: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 
b. Anamet Electrical, Inc. 

c. Arnco Corporation. 

d. CANTEX INC. 
e. CertainTeed Corporation. 

f. Champion Fiberglass, Inc. 

g. Condux International, Inc. 
h. Electri-Flex Company. 

i. FRE Composites. 

j. Kraloy. 

k. Lamson & Sessions. 
l. Niedax Inc. 

m. RACO; Hubbell. 

n. Thomas & Betts Corporation; A Member of the ABB Group. 
o. Topaz Electric; a division of Topaz Lighting Corp. 

p. United Fiberglass. 

2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

3. Fiberglass: 

a. Comply with NEMA TC 14. 
b. Comply with UL 2515 for aboveground raceways. 

c. Comply with UL 2420 for belowground raceways. 

4. RNC: Type EPC-40-PVC and EPC-80-PVC, complying with NEMA TC 2 and 
UL 651 unless otherwise indicated. 

a. Utilize PVC coated rigid steel conduit elbows for sizes 1-1/4 inch and 

larger, unless phase conductors are indicated to be installed in separate 

conduits. 

5. LFNC: Comply with UL 1660. 

B. Nonmetallic Fittings: 

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

a. AFC Cable Systems; a part of Atkore International. 

b. Anamet Electrical, Inc. 
c. Arnco Corporation. 

d. CANTEX INC. 
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e. CertainTeed Corporation. 
f. Champion Fiberglass, Inc. 

g. Condux International, Inc. 

h. Electri-Flex Company. 

i. FRE Composites. 
j. Kraloy. 

k. Lamson & Sessions. 

l. Niedax Inc. 
m. RACO; Hubbell. 

n. Thomas & Betts Corporation; A Member of the ABB Group. 

o. Topaz Electric; a division of Topaz Lighting Corp. 
p. United Fiberglass. 

2. Fittings, General: Listed and labeled for type of conduit, location, and use. 

3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or 

tubing type and material. 

a. Fittings for LFNC: Comply with UL 514B. 

4. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. B-line, an Eaton business. 
2. Hoffman; a brand of Pentair Equipment Protection. 

3. MonoSystems, Inc. 

4. Square D. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Type 3R 
unless otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, 

adapters, hold-down straps, end caps, and other fittings to match and mate with 

wireways as required for complete system. 

D. Wireway Covers: Hinged type unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish. 
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2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Allied Moulded Products, Inc. 

2. Hoffman; a brand of Pentair Equipment Protection. 
3. Lamson & Sessions. 

4. Niedax Inc. 

B. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

C. Description: Fiberglass polyester, extruded and fabricated to required size and shape, 
without holes or knockouts. Cover shall be gasketed with oil-resistant gasket material 

and fastened with captive screws treated for corrosion resistance. Connections shall be 

flanged and have stainless-steel screws and oil-resistant gaskets. 

D. Description: PVC, extruded and fabricated to required size and shape, and having 
snap-on cover, mechanically coupled connections, and plastic fasteners. 

E. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, 

hold-down straps, end caps, and other fittings shall match and mate with wireways as 
required for complete system. 

F. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Adalet. 

2. Cutler-Hammer; Eaton Corporation. 
3. Crouse-Hinds, an Eaton business. 

4. EGS/Appleton Electric. 

5. Erickson Electrical Equipment Company. 
6. FSR Inc. 

7. General Electric Co.; Electrical Distribution & Control Division. 

8. Hoffman; a brand of Pentair Equipment Protection. 

9. Hubbell Incorporated. 
10. Hubbell Incorporated; Wiring Device-Kellems. 

11. Kraloy. 

12. Milbank Manufacturing Co. 
13. MonoSystems, Inc. 

14. Oldcastle Enclosure Solutions. 

15. O-Z/Gedney; a brand of Emerson Industrial Automation. 
16. Plasti-Bond. 

17. RACO; Hubbell. 
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18. Siemens Energy & Automation, Inc. 
19. Spring City Electrical Manufacturing Company. 

20. Square D; Group Schneider. 

21. Stahlin Non-Metallic Enclosures. 

22. Thomas & Betts Corporation; A Member of the ABB Group. 
23. Topaz Electric; a division of Topaz Lighting Corp. 

24. Wiremold / Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous 
alloyaluminum, Type FD, with gasketed cover. 

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Metal Floor Boxes: 

1. Material: Cast metal. 
2. Type: Fully adjustable Semi-adjustable. 

3. Shape: Rectangular, unless otherwise indicated. 

4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire 
weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more 

than 50 lb shall be listed and marked for the maximum allowable weight. 

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan 

weighing 70 lb. 

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

I. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

J. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 

cast aluminum galvanized, cast iron with gasketed cover. 

K. Box extensions used to accommodate new building finishes shall be of same material 
as recessed box. 

L. Device Box Dimensions: 4 inches square by 2-1/8 inches deep Insert dimension. 

M. Gangable boxes are prohibited. 
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N. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1  with 
continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 

enamel. 

2. Nonmetallic Enclosures: Plastic Fiberglass. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

O. Cabinets: 

1. NEMA 250, Type 1 , unless otherwise indicated, galvanized-steel box with 
removable interior panel and removable front, finished inside and out with 

manufacturer's standard enamel, sized as indicated on Drawings. 

2. Hinged door in front cover with flush latch and concealed hinge and screws.  
Size door to allow access to terminals without removing cover. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Plywood backboard, 3/4 inch (19 mm) thick, finished with fire retardant sealer. 
6. Terminal Strips 

a. Below 50 volts:  Screw terminal type. 

b. 51 to 250 volts:  250 volt screw terminal type with barrier between each 
set of terminals and individual terminal points for each conductor. 

c. 251 to 600 volts:  600 volt terminal strips similar to (b) above. 

7. Accessory feet where required for freestanding equipment. 
8. Identification 

a. Identify terminal strips with permanent numbers. 

9. Wiring Diagrams 

a. Provide wiring diagram on inside of each cabinet door showing units and 
conductors connected to cabinet. 

2.6 HANDHOLES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes: 

1. Handholes for use in underground systems shall be designed and identified as 

defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes with Polymer-Concrete Cover: Molded of sand and 

aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 

combination of the two. 

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

following: 
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a. Quazite: Hubbell Power Systems, Inc. 

2. Standard: Comply with SCTE 77. 

3. Size:  As indicated on Drawings 

4. Load Rating: UL listed and labeled for Tier 10 loading, with 10,400 lb. design 

load and 22,568 lb. minimum test load. 
5. Color of Frame and Cover:  Gray. 

6. Configuration: Designed for flush burial with two (2) stackable sections and open  

bottom unless otherwise indicated. 
7. Cover: Weatherproof, gasketed, secured by stainless-steel, tamper-resistant 

locking devices and having structural load rating consistent with enclosure and 

handhole location. 
8. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 

0.50. 

9. Cover Legend: Molded lettering, "ELECTRIC.", "COMMUNICATIONS", or 

other lettering as required by type of cables being installed. 
10. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 

11. Handholes 12 Inches Wide by 24 Inches Long Insert dimensions and Larger: 
Have inserts for cable racks and pulling-in irons installed before concrete is 

poured. 

2.7 BACKBOARDS FOR TERMINATION OF SYSTEMS WIRING 

A. Description:  3/4 inch (19.1 mm) thick, exterior type, A-C grade plywood.  Provide 

one (1) 4 foot by 8 foot piece per location, unless otherwise shown on Drawings. 

B. Finish:  Two (2) coats of UL listed fire-retardant paint. 

2.8 WALLPLATES 

A. To match other wiring device wallplates.  Refer to Section 262726 “Wiring Devices.” 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit, Not Subject to Physical Damage: GRC, IMC, RNC, 

Type EPC-40-PVC RNC, Type EPC-80-PVC. 

2. Exposed Conduit, Subject to Physical Damage: GRC, IMC, RNC, Type 
EPC-80-PVC. 

3. Concealed Conduit, Aboveground: GRC IMC RNC, Type EPC-40-PVC. 

4. Covered Locations, Open to Exterior: GRC, IMC. 
5. Exposed Conduit, Parking Ramps and Garages: RNC, Type EPC-80-PVC. 

6. Underground Conduit:  

http://www.specagent.com/LookUp/?uid=123457087023&mf=04&src=wd
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a. RNC, Type EPC-40-PVC Type EPC-80-PVC, direct buried. 
b. RNC, Type EPC-40-PVC in concrete on grade 

c. Type EB-20 for concrete encased duct bank. 

7. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC. 
8. Exposed Boxes and Enclosures, Aboveground: NEMA 250, Type 4.  Rigid PVC 

construction with suitable covers, UL rated for 90 degree conductors. 

9. Boxes Flush Mounted in Building Walls, Exterior Side: Weatherproof cast 
aluminum outlet box, gasketed extension as required, plugs for all unused 

openings, ground screw mounting lugs, zinc die-cast weatherproof cover, grey 

finish. 
10. Terminate PVC conduit prior to entering building in suitable PVC-to-rigid steel 

conduit adaptor fitting. 

11. Handholes for Underground Wiring: 

a. Handholes in Driveway, Parking Lot, and Off-Roadway Locations, Subject 
to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer 

concrete units, SCTE 77, Tier 15 structural load rating. 

b. Handholes in Sidewalk and Similar Applications with a Safety Factor for 
Nondeliberate Loading by Vehicles:  Polymer-concrete units, SCTE 77, 

Tier 8 structural load rating. 

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 

77, (13 345-N) Tier 5 structural load rating. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit, Not Subject to Physical Damage: EMT. 
2. Exposed Conduit, Subject to Physical Damage: GRC or IMC. Raceway locations 

include the following: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 

c. Mechanical rooms. 

d. Gymnasiums. 

3. For Supporting Lighting Fixtures: GRC or IMC. 

4. Circuits over 600 Volts:  GRC or IMC, except where RNC is specified. 

5. Hazardous Locations: GRC or IMC. 
6. Conduit in All Concrete, Except Concrete on Grade: GRC. 

7. Conduit Concealed in Ceilings and Interior Walls and Partitions: EMT. 

8. Connection to Recessed Lighting Fixtures:  FMC, except use LFMC in damp or 
wet locations.   

9. Connection to Vibrating Equipment Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment: LFMC, except use 

FMC in dry locations for 120 volt motors 1/3 HP or less.  Provide only sufficient 
length of flexible conduit necessary to avoid transmission of vibrations.  

10. Conduit, Damp or Wet Locations: GRC or IMC. 
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11. Boxes and Enclosures, Indoor Dry Locations: NEMA 250, Type 1, hot dip 
galvanized construction or cadmium plated, pressed sheet steel, blanked for 

conduit, attached lugs for mounting, full access screw-on or hinged cover.  

Provide flush mounted boxes with overlapping cover with flush-head cover 

retaining screws, prime coated. 

a. Ceiling Outlet Boxes, Flush or Surface Mounted:  4 inch by 2-1/8 inch 

deep (102 mm x 54 mm deep), octagonal boxes for receiving three or less 

1/2 in. (12 mm) conduits. 
b. Wall Outlet Boxes, Flush Mounted, Gypsum Wallboard 

1) 4 inch by 2-1/8 inch deep (102 mm x 54 mm) square boxes with 

matching square-drawn/tile cover for single or two (2) gang outlets. 
2) 4-11/16 inch by 2-1/8 inch deep (119 mm x 54 mm) square boxes 

with matching square-drawn/tile covers for single or two (2) gang 

outlets.  Use for all 1 inch or 1-1/4 inch conduit entries. 

3) 2-1/2 inches deep (64 mm) gangable switch boxes at wall switch 
locations. 

4) 4 inch by 3-1/2 inch deep (102 mm x 89 mm) square boxes with 

matching square-drawn/tile cover for single or two (2) gang outlets.  
Use for all communication/data outlets, unless wall thickness 

dictates shallower box. 

c. Wall Outlet Boxes, Flush Mounted, Masonry:  3-1/2 inches (89 mm) deep 
masonry boxes, single or multiple gang, as required or as indicated on the 

Drawings. 

d. Wall Outlet Boxes, Surface Mounted:  4 inches by 2-1/8 inches deep (102 

mm x 54 mm) square. 

12. Outlet Boxes, Indoor Damp or Wet Locations, Equipment connections in Shops:  

NEMA 250, Type 4.  Type FD (deep) or FS (shallow) cast device box, 

copper-free aluminum, blank body for drilling and tapping of required openings, 
gasketed extension as required, ground screw, aluminum gasketed, wet location 

cover, stainless steel screws. 

13. Outlet Boxes, Flush Mounted in Building Walls, Exterior Side: Weatherproof 

cast aluminum outlet box, gasketed extension as required, plugs for all unused 
openings, ground screw, mounting lugs, zinc die-cast weatherproof cover, grey 

finish. 

14. Boxes and Enclosures, Exterior Locations: Rigid PVC construction with suitable 
covers, UL rated for 90° conductors. 

a. Wall Outlet Boxes: "FS" type, rigid PVC, UL rated for 90° conductors, or 

malleable iron.  Die cast "Bell" boxes will not be allowed.  

C. Minimum Raceway Size: 1/2-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings 

unless otherwise indicated. Comply with NEMA FB 2.10. 
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2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use 
with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC 

coating after installing conduits and fittings. Use sealant recommended by fitting 

manufacturer and apply in thickness and number of coats recommended by 

manufacturer. 
3. EMT: Use set-screw, steel fittings. Comply with NEMA FB 2.10. 

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply 

with NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION OF RACEWAYS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for hangers and supports.  Mount exposed conduits tight to walls.  Provide 

offsets at boxes and equipment. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where 

requirements on Drawings or in this article are stricter. Comply with NECA 102 for 

aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed 
in specific occupancies and number of floors. 

C. Coordinate installation of raceways in masonry and concrete with construction process. 

D. Route conduit to avoid structural obstructions, minimizing crossovers. 

E. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 

equipment. 

F. Do not fasten conduits onto the bottom side of a metal deck roof. 

G. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water 
pipes and other heat sources. Install horizontal raceway runs above water and steam 

piping. 

H. Install conduit free from dents and bruises.  Plug ends to prevent entry or dirt or 
moisture. 

I. Complete raceway installation and clean out raceway before starting conductor 

installation. 

J. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

K. Install no more than the equivalent of three 90-degree bends in any conduit run except 

for control wiring conduits, for which fewer bends are allowed. Support within 12 

inches of changes in direction. 
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L. Make bends in raceway using large-radius preformed ells. Field bending shall be 
according to NFPA 70 minimum radii requirements. Use only equipment specifically 

designed for material and size involved. 

M. Conceal conduit within finished walls, ceilings, and floors, excluding overhead in 

rooms without finished ceilings, mechanical equipment rooms, connections to motors, 
and connections to surface panelboards,  unless otherwise indicated. Install conduits 

parallel or perpendicular to building lines. 

N. Support conduit within 12 inches of enclosures to which attached. 

O. Route all exposed conduits and conduits above dropped ceilings parallel or 

perpendicular to building lines.  Locate as close to building surfaces or structure as 

possible. 

P. Do NOT install conduit horizontally in slabs except where indicated on Drawings. 

Q. Locate each conduit through roof separate sleeve provided under Division 7.  Do NOT 

locate raceways in sleeves with other pipes.  Coordinate all roof penetrations with 

roofing installation.  Arrange raceways to cross expansion joints at right angles. 

1. Install UL approved expansion fittings, complete with grounding jumpers, where 

metallic conduits cross building expansion joints. 

R. Stub-Ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

S. 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. 

T. Install bushings on all conduit terminations, except where insulated throat connectors 
are used.  Use insulated steel type bushings where grounding or bonding is required.  

Use plastic type bushings at other locations. 

U. To avoid conductor derating and mutual heating, do NOT group conduits in earth.  
Separate conduits immediately after leaving equipment. 

V. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 

compound prior to assembly. 

W. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside 
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and 

insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated 

with locknuts. Install insulated throat metal grounding bushings on service conduits. 

X. Install raceways square to the enclosure and terminate at enclosures with locknuts. 

Install locknuts hand tight plus 1/4 turn more. 
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Y. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a 

continuous ground path. 

Z. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use 

roll cutter or a guide to make cut straight and perpendicular to the length. 

AA. Install pull wires in all empty and/or spare raceways. Use polypropylene or 

monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 

inches of slack at each end of pull wire. Cap all empty and/or spare raceways and 
install identification tags.  Cap underground raceways designated as spare above grade 

alongside raceways in use. 

BB. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic 
and nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum 

lengths of 50 feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 
75 feet (23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of 

raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 

necessary to comply with these requirements. 

CC. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway 

section. Support surface raceway according to manufacturer's written 
instructions. Tape and glue are not acceptable support methods. 

DD. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill 

them with listed sealing compound. For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 

or surfaces. Install raceway sealing fittings according to NFPA 70. 

EE. Install devices to seal raceway interiors at accessible locations. Locate seals so no 

fittings or boxes are between the seal and the following changes of environments. Seal 
the interior of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 

refrigerated spaces. 
2. Where an underground service raceway enters a building or structure. 

3. Conduit extending from interior to exterior of building. 

4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points. 

6. Where otherwise required by NFPA 70. 
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FF. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

GG. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental 

temperature change may exceed 30 deg F and that has straight-run length that 

exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that 
is located where environmental temperature change may exceed 100 deg F and 

that has straight-run length that exceeds 100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed 
for each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature 

change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature 

change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 

deg F temperature change. 
d. Attics: 135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 

per foot of length of straight run per deg F of temperature change for PVC 
conduits. Install fitting(s) that provide expansion and contraction for at least 

0.000078 inch per foot of length of straight run per deg F of temperature change 

for metal conduits. 
4. Install expansion fittings at all locations where conduits cross building or 

structure expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting 

selected according to manufacturer's written instructions for conditions at 
specific location at time of installation. Install conduit supports to allow for 

expansion movement. 

HH. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 
inches of flexible conduit for recessed and semi-recessed luminaires, equipment subject 

to vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 
damage. 

II. Seal around all conduits through walls and floors to maintain fire and smoke rating and 

prevent sound transmission. 

3.3 INSTALLATION OF BOXES AND CABINETS 

A. Conceal all pull boxes and junction boxes wherever possible.  Mount boxes flush in all 

areas other than mechanical rooms, electrical rooms, and above removable ceilings. 

B. Locate pull boxes and junction boxes above removable ceilings or in electrical rooms, 

utility rooms, or storage areas to permit access to interior of the box. 
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C. Size pull boxes and junction boxes to provide ample room for conductors, cable bends, 
and terminations where applicable.  Utilize NEC as minimum sizing guide only. 

D. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height 

measured to bottom of box unless otherwise indicated. 

E. Coordinate locations and mounting heights of outlets mounted above counters with 

built-in units, window sills, heating/cooling equipment, etc., prior to installation.  

Adjust outlet mounting height to agree with required location for equipment served. 

F. Recessed Boxes in Masonry Walls: Coordinate cutting of masonry walls to achieve 

neat openings for boxes.  Adjust position of outlets in finished masonry walls to suit 

masonry course lines.  Saw-cut opening for box in center of cell of masonry block, and 
install box flush with surface of wall. Prepare block surfaces to provide a flat surface 

for a raintight connection between box and cover plate or supported equipment and 

box. 

G. Do NOT install boxes back-to-back in opposite sides of same wall or partition.  
Horizontally separate boxes mounted on opposite sides of walls so they are not in the 

same vertical channel.  Do NOT use through-the-wall type boxes. 

H. Locate boxes so that cover or plate will not span different building finishes. 

I. Support boxes of three gangs or more from more than one side by spanning two 

framing members or mounting on brackets specifically designed for the purpose. 

J. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

K. Do NOT use sectional or handy boxes unless specifically requested. 

L. Verify that there is insulation behind boxes mounted in exterior walls to prevent 

condensation in boxes. 

M. Mount all outlet boxes plumb and parallel with door or window frames, countertops 

and other building lines. 

N. Identify all conductors within pull boxes and junction boxes per Section 260553 - 
“Identification for Electrical Systems”. 

O. Refer to Section 260500 - “Common Work Results for Electrical for openings in 

fire-rated walls, partitions, floors, and ceilings. 

P. Securely anchor all fittings and boxes. 

Q. Install one (1) 3/4 inch conduit in floor slab from low voltage compartment of each 

floor box to accessible ceiling plenum, unless noted otherwise. 

R. Mount cabinets on, or in, wall with top of box no higher than 72 inches above floor. 
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S. Terminate conduit in cabinets with lock nut and bushing or lock nut and grounding 
bushing. 

T. Terminate wiring in cabinets on terminal blocks or strips. 

U. Vacuum clean cabinets on completion of installation. 

3.4 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare 

trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 
inches in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work 
toward end of conduit run, leaving conduit at end of run free to move with 

expansion and contraction as temperature changes during this process. Firmly 

hand tamp backfill around conduit to provide maximum supporting strength. 

After placing controlled backfill to within 12 inches of finished grade, make final 
conduit connection at end of run and complete backfilling with normal 

compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through floor unless otherwise indicated. Encase elbows for 

stub-up ducts throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete for a minimum of 12 inches on 

each side of the coupling. 
b. For stub-ups at equipment mounted on outdoor concrete bases and where 

conduits penetrate building foundations, extend steel conduit horizontally a 

minimum of 60 inches from edge of foundation or equipment base. Install 
insulated grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches above 

direct-buried conduits but a minimum of 6 inches below grade. Align planks 

along centerline of conduit. 
7. Underground Warning Tape: Comply with requirements in Section 260553 

"Identification for Electrical Systems." 

3.5 INSTALLATION OF UNDERGROUND HANDHOLES 

A. Excavate sufficient material to provide sufficient space for installation of handhole and 

to perform work in satisfactory manner. 

B. Install handholes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS 

260533 - 18 

 

C. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent 

undisturbed earth. 

D. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set 

covers of other enclosures 1 inch above finished grade. 

E. Install handholes with bottom below frost line. 

F. 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 enclosure. 

G. 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. 

H. Ground handhole per Section 260526 - "Grounding and Bonding for Electrical 
Systems." 

I. Plug all openings to prevent infiltration or leakage. 

J. Provide two (2) entry tools for tamper resistant hardware. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 

PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

3.8 RACEWAY SYSTEMS FOR COMMUNICATIONS, VIDEO DISTRIBUTION, 

SOUND, SECURITY, NURSE CALL, AND PATIENT MONITORING SYSTEMS 

WIRING. 

A. Equipment and wiring will be installed under separate contract by Owner’s Special 

System Contractors. 
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B. Provide all raceway components, including cabinets, terminal boards, surface raceways, 
backboxes, baffles, conduit and boxes, as required to form a complete empty raceway 

system.  Extend conduits and/or surface raceways to nearest accessible system cabinet, 

backboard, or terminal room. 

C. Each run of conduit shall contain not more than two 90 degree bends and no run shall 
exceed 100 ft. in length. Minimum radii for bends:  9-1/2 inches for 3/4 inch conduit, 

10-1/2 inches for 1 inch conduit, and a minimum of ten times the trade size diameter 

bends for larger sizes. Do NOT use conduit fittings in lieu of bends. 

D. Provide bushed fittings on all conduit terminations. 

E. Provide pullboxes in conduit runs exceeding 100 ft. (30 m) in length, and in runs with 

more than two right angle bends. Do NOT use conduit fittings in lieu of bends. 

F. Identify all cabinets, and pull and junction boxes as to system usage. 

G. Provide nylon pull cord in each conduit run. 

H. Provide identification tags on all conduit runs. 

I. Provide cover plates on all outlet boxes. 

J. Provide plywood backboards and duplex receptacles in equipment room(s). Confirm 

location on job-site prior to installation.  Paint all backboards with prime coat of fire 

resistant paint and finish coat of enamel in color to match wall.  In unfinished rooms, 
provide gray finish coat. 

K. Coordinate all work with Owner and Owner's Special System Contractor. 

L. Provide underground conduit to property line for utility service entrance.  Verify exact 
location with serving utility.  Refer to Drawings for details. 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Sleeves for raceway and cable penetration of non-fire-rated construction walls 

and floors. 

2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

B. Related Requirements: 
1. Section 078413 "Penetration Firestopping" for penetration firestopping installed 

in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and 

without penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 

coated, plain ends. 
2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 
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D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface 

with nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with 

no side larger than 16 inches, thickness shall be 0.052 inch. 
b. For sleeve cross-section rectangle perimeter 50 inches or more and one or 

more sides larger than 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE-SEAL SYSTEMS 

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, provide products by 

one of the following: 

a. Advance Products & Systems, Inc. 

b. CALPICO, Inc. 

c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 

e. Proco Products, Inc. 

2. Sealing Elements:  EPDM Nitrile (Buna N) rubber interlocking links shaped to 
fit surface of pipe.  Include type and number required for pipe material and size 

of pipe. 

3. Pressure Plates:  Carbon steel Plastic Stainless steel. 

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

2.3 SLEEVE-SEAL FITTINGS 

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar 

with center opening to match piping OD. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Presealed Systems. 

2.4 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in 

non-fire-rated walls or floors. 
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B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, 
dry, hydraulic-cement grout. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric 

sealants of grade indicated below. 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated. 

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, 

expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL 

PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and 

Masonry-Unit Floors and Walls: 
1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.  Comply with 
requirements in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material 

solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect material while curing. 
2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 

opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed or unless seismic criteria 

require different clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 

are used.  Install sleeves during erection of walls.  Cut sleeves to length for 
mounting flush with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches 

above finished floor level.  Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

SLEEVES AND SLEEVE SEALS FOR 
ELECTRICAL RACEWAYS AND CABLING 

260544 - 4 

 

1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies. 

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel cast-iron pipe 

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. 

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  

Size sleeves to allow for 1-inch annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 

raceway entries into building. 

B. Install 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. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs 

and walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and 
signs. 

2. Labels for equipment, wiring devices, control stations, etc. 

3. Bands and tubes. 
4. Tapes and stencils. 

5. Tags. 

6. Signs. 

7. Cable ties. 
8. Paint for identification. 

9. Fasteners for labels and signs. 

10. Panelboard directories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for electrical identification products. 

B. Identification Schedule: For each piece of electrical equipment and electrical system 

components to be an index of nomenclature for electrical equipment and system 

components used in identification signs and labels. Use same designations indicated on 
Drawings. 

C. Delegated-Design Submittal: For arc-flash hazard study. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 
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B. Comply with NFPA 70. 

C. Comply with OSHA Specifications for accident prevention signs contained in the Code 

of Federal Regulations as 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Comply with NFPA 70E and Section 260573.19 "Arc-Flash Hazard Analysis" 
requirements for arc-flash warning labels. 

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 

inks used by label printers, shall comply with UL 969. 

G. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Power Circuits at 600 V or Less: 

1. Black letters on an orange field. 

2. Legend: Indicate voltage and system or service type. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors 

listed below for  service feeder and branch-circuit conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 

c. Phase C: Blue. 

d. Neutral: White. 

3. Colors for 480/277-V Circuits: 

a. Phase A: Brown. 

b. Phase B: Orange. 

c. Phase C: Yellow. 
d. Neutral: Gray. 

4. Color for Equipment Grounds: Green. 

5. Colors for Isolated Grounds: Green with white stripe. 

C. Raceways and Cables Carrying Power Circuits at More Than 600 V: 

1. Black letters on an orange field. 
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2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 

D. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

E. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA 

IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 
36 INCHES." 

3. High Voltage Warning: "WARNING - HIGH VOLTAGE - KEEP OUT". 

F. Equipment Identification Labels: 

1. Black letters on a white field. 

2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- 

and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Champion America. 

c. emedco. 
d. Grafoplast Wire Markers. 

e. HellermannTyton. 

f. LEM Products Inc. 

g. Marking Services, Inc. 
h. Panduit Corp. 

i. Seton Identification Products. 

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeves, with diameters sized to suit diameters and that stay in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. HellermannTyton. 

c. Marking Services, Inc. 

d. Panduit Corp. 
e. Seton Identification Products. 
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C. Self-Adhesive Wraparound Labels: Preprinted Write-on, 3-mil- thick, polyester vinyl 
flexible label with acrylic pressure-sensitive adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 

c. Brother International Corporation. 

d. emedco. 
e. Grafoplast Wire Markers. 

f. Ideal Industries, Inc. 

g. LEM Products Inc. 
h. Marking Services, Inc. 

i. Panduit Corp. 

j. Seton Identification Products. 

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, 
protective shield over the legend. Labels sized such that the clear shield overlaps 

the entire printed legend. 

3. Marker for Labels: Permanent, waterproof, black ink marker recommended by 
tag manufacturer. 

4. Marker for Labels: Machine-printed, permanent, waterproof, black ink 

recommended by printer manufacturer. 

D. Self-Adhesive Labels: Polyester Vinyl, thermal, transfer-printed, 3-mil- thick, 

multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured 

for intended use and location. 

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

a. A'n D Cable Products. 

b. Brady Corporation. 
c. Brother International Corporation. 

d. emedco. 

e. Grafoplast Wire Markers. 

f. HellermannTyton. 
g. Ideal Industries, Inc. 

h. LEM Products Inc. 

i. Marking Services, Inc. 
j. Panduit Corp. 

k. Seton Identification Products. 

2. Minimum Nominal Size: 

a. 1-1/2 by 6 inches for raceway and conductors 

b. 3-1/2 by 5 inches for equipment. 

c. As required by authorities having jurisdiction. 
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2.4 BANDS AND TUBES 

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic 

sleeves, 2 inches long, with diameters sized to suit diameters and that stay in place by 

gripping action. 

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

a. Brady Corporation. 

b. HellermannTyton. 
c. Marking Services, Inc. 

d. Panduit Corp. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery 

occurs at a maximum of 200 deg F. Comply with UL 224. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Panduit Corp. 

2.5 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 

identification legend machine printed by thermal transfer or equivalent process. 

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

a. Carlton Industries, LP. 

b. Champion America. 

c. HellermannTyton. 
d. Ideal Industries, Inc. 

e. Marking Services, Inc. 

f. Panduit Corp. 

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less 

than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 
d. Marking Services, Inc. 
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C. Tape and Stencil: 4-inch- wide black stripes on 10-inch centers placed diagonally over 
orange background and are 12 inches wide. Stop stripes at legends. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. HellermannTyton. 
b. LEM Products Inc. 

c. Marking Services, Inc. 

d. Seton Identification Products. 

D. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with yellow and 

black stripes and clear vinyl overlay. 

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

a. Carlton Industries, LP. 

b. Seton Identification Products. 

E. Underground-Line Warning Tape: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. Ideal Industries, Inc. 

c. LEM Products Inc. 

d. Marking Services, Inc. 
e. Reef Industries, Inc. 

f. Seton Identification Products. 

2. Tape: 

a. Recommended by manufacturer for the method of installation and suitable 
to identify and locate underground electrical and communications utility 

lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

c. Tape material and ink shall be chemically inert and not subject to 

degradation when exposed to acids, alkalis, and other destructive 

substances commonly found in soils. 

3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, 

and ANSI Z535.5. 
b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH 

VOLTAGE" . 

c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV 
CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 
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4. Tag:  

a. 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 

yellow-colored, continuous-printed on one side with the inscription of the 
utility, compounded for direct-burial service. 

b. Width: 3 inches. 

c. Overall Thickness: 5 mils. 
d. Foil Core Thickness: 0.35 mil. 

e. Weight: 28 lb/1000 sq. ft.. 

f. Tensile according to ASTM D 882: 70 lbf and 4600 psi. 

F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height 

shall be 1 inch. 

2.6 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for 
use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 
d. Marking Services, Inc. 

e. Seton Identification Products. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch  thick, color-coded for 

phase and voltage level, with factory screened printed permanent designations; 
punched for use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 

d. Grafoplast Wire Markers. 
e. LEM Products Inc. 

f. Marking Services, Inc. 

g. Panduit Corp. 
h. Seton Identification Products. 

C. Write-on Tags: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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a. Carlton Industries, LP. 
b. LEM Products Inc. 

c. Seton Identification Products. 

2. Polyester Tags: 0.010 inch Insert dimension thick, with corrosion-resistant 

grommet and cable tie for attachment. 
3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

4. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.7 SIGNS 

A. Baked-Enamel Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Carlton Industries, LP. 

b. Champion America. 
c. emedco. 

d. Marking Services, Inc. 

2. Preprinted aluminum signs, high-intensity reflective, punched or drilled for 
fasteners, with colors, legend, and size required for application. 

3. 1/4-inch grommets in corners for mounting. 

4. Nominal Size: 7 by 10 inches. 

B. Metal-Backed Butyrate Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. Champion America. 

c. emedco. 

d. Marking Services, Inc. 

2. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 

0.0396-inch galvanized-steel backing, punched and drilled for fasteners, and with 

colors, legend, and size required for application. 

3. 1/4-inch grommets in corners for mounting. 
4. Nominal Size: 10 by 14 inches. 

C. Laminated Acrylic or Melamine Plastic Signs: 

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

a. Brady Corporation. 

http://www.specagent.com/LookUp/?uid=123457086701&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086702&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086703&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11480&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086715&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086716&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086717&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086718&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11481&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086720&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086721&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086722&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086723&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086725&mf=04&src=wd
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b. Carlton Industries, LP. 
c. emedco. 

d. Marking Services, Inc. 

2. Engraved legend. 

3. Thickness: 

a. For signs up to 20 sq. in., minimum 1/16 inch thick. 

b. For signs larger than 20 sq. in., 1/8 inch thick. 

4. Engraved legend with black letters on white face.  Emergency panels shall have 
white letters on red face. 

5. Minimum letter height shall be 3/4 inch (10 mm) unless otherwise indicated. 

6. Permanent self-adhesive. 
7. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.8 CABLE TIES 

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

1. HellermannTyton. 

2. Ideal Industries, Inc. 
3. Marking Services, Inc. 

4. Panduit Corp. 

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, 
and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black, except where used for color-coding. 

C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior 

sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 

4. Color: Black. 

D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and 

self-locking. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi. 

3. UL 94 Flame Rating: 94V-0. 

4. Temperature Range: Minus 50 to plus 284 deg F. 
5. Color: Black. 

http://www.specagent.com/LookUp/?uid=123457086726&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086727&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086728&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11486&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086739&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086740&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086741&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086742&mf=04&src=wd
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2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and 

application requirements. Retain 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. 

C. Device Plate Labels:  Permanent self-adhesive backed, 3/8 inch (10 mm) wide, clear 

heavy-duty acrylic tape with machine printed 1/4 inch (6 mm) high black letters.  
Impression letters on plastic tape are not acceptable. 

D. Underground Line Concrete Markers:  12 inches square by 4 inches thick concrete, 

chamfered top edges, arrows with stamped legend indicating route and type of 
underground line. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in the Contract Documents, 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. 

E. Self-Adhesive Identification Products: Before applying electrical identification 

products, clean substrates of substances that could impair bond, using materials and 
methods recommended by manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features 
with requirements in other Sections requiring identification applications, Drawings, 

Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance 

manual. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 
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D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
operation and maintenance manual. 

E. Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment.  Install access 

doors or panels to provide view of identifying devices. 

F. Apply identification devices to surfaces that require finish after completing finish work. 

G. Self-Adhesive Identification Products: Clean surfaces before application using 

materials and methods recommended by manufacturer of identification device. 

H. Install signs with approved legend to facilitate proper identification, operation, and 

maintenance of electrical systems and connected items. 

I. System Identification for Raceways and Cables under 600 V: Identification shall 
completely encircle cable or conduit. Place identification of two-color markings in 

contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

J. System Identification for Raceways and Cables over 600 V: Identification shall 
completely encircle cable or conduit. Place adjacent identification of two-color 

markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

K. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, 

control, and signal connections. 

L. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 
red background with minimum 3/8-inch- high letters for emergency instructions at 

equipment used for power transfer or load shedding. 

M. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate 

for viewing from the floor. 

N. Vinyl Wraparound Labels: 

1. Secure tight to surface of raceway or cable at a location with high visibility and 

accessibility. 
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to the location and substrate. 

O. Snap-around Labels: Secure tight to surface at a location with high visibility and 

accessibility. 

P. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high 

visibility and accessibility. 

Q. Self-Adhesive Labels: 
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1. On each item, install unique designation label that is consistent with wiring 
diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high label; where two lines of text are required, use labels 2 

inches high. 

R. Snap-around Color-Coding Bands: Secure tight to surface at a location with high 

visibility and accessibility. 

S. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility 
and accessibility. 

T. Marker Tapes: Secure tight to surface at a location with high visibility and 

accessibility. 

U. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 

accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 

minimum distance of 6 inches where splices or taps are made. Apply last two 
turns of tape with no tension to prevent possible unwinding. 

V. Tape and Stencil: Comply with requirements in painting Sections for surface 

preparation and paint application. 

W. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's 

written instructions. 

X. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line warning tape 

directly above cable or raceway at 12 inches below finished grade. Use multiple 

tapes where width of multiple lines installed in a common trench or concrete 

envelope exceeds 16 inches overall. 
2. Install underground-line warning tape for direct-buried cables and cables in 

raceways. 

Y. Metal Tags: 

1. Place in a location with high visibility and accessibility. 

2. Secure using UV-stabilized and plenum-rated cable ties. 

Z. Nonmetallic Preprinted Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized and plenum-rated cable ties. 

AA. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized and plenum-rated cable ties. 
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BB. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 

to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on minimum 1-1/2-inch- high sign; where two lines of text are required, 
use signs minimum 2 inches high. 

CC. Metal-Backed Butyrate Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 
to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 
inches high. 

DD. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 

to the location and substrate. 
2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 

inches high. 

EE. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 

2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. Install access doors 

or panels to provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull 

points, and locations of high visibility. Identify by system and circuit designation. 

C. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and 
stencil. Stencil legend "DANGER - CONCEALED HIGH-VOLTAGE WIRING" with 

3-inch- high, black letters on 20-inch centers. 

1. Locate identification at changes in direction, at penetrations of walls and floors, 

and at 30-foot maximum intervals. 

D. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: 

Self-adhesive labels. 
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1. Locate identification at changes in direction, at penetrations of walls and floors, 
at 30-foot maximum intervals in straight runs, and at 15-foot maximum intervals 

in congested areas. 

E. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 

Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive 
raceway labels. 

1. Locate identification at changes in direction, at both sides of penetrations of 

walls and floors, at 30-foot maximum intervals in straight runs, and at 15-foot 
maximum intervals in congested areas. 

F. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull 

and junction boxes, manholes, and handholes, use self-adhesive vinyl tape to identify 
the phase.  Locate at each load or terminal connection in control panels and panelboard 

gutters.  Use self-adhesive wraparound labels to identify source, circuit number, and 

voltage of each set of conductors. 

G. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, 
pull and junction boxes, manholes, and handholes, use nonmetallic preprinted tags 

colored and marked to indicate phase, and a separate tag with the circuit designation.  

Identify source, circuit number, and voltage of each set of conductors. 

H. Control-Circuit Conductor Identification: For conductors and cables in pull and 

junction boxes, manholes, and handholes, use self-adhesive labels with the conductor 

or cable designation, origin, and destination.  Handwritten lettering is not acceptable.  
For wires of different systems in common boxes, group each cable with its own system 

and identify each cable to indicate appropriate system. 

I. Control-Circuit Conductor Termination Identification: For identification at 

terminations, provide self-adhesive labels with the conductor designation.  Include 
wire number or terminal number from schematic, or interconnection diagrams on 

installation or shop drawings. 

J. Motor Control Labels:  Provide typed label inside each motor starter, adjustable 
frequency drive, etc., including those furnished by other divisions, identifying motor 

served, horsepower, voltage, phase, full-load current, code letter, and design letter. 

K. Conductors to Be Extended in the Future: Attach marker tape to conductors and list 

source. 

L. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is 

uniform and consistent with system used by manufacturer for factory-installed 

connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, 

terminals, and pull points. Identify by system and circuit designation. 

M. Junction and Pull Box Identification:  Stencil or neatly identify with permanent marker 
all junction and pull boxes as follows: 
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1. Lighting and Power     - 208V, 240V or 480V, circuit numbers 
enclosed including panelboard names 

2. Primary (Medium Voltage)   - [______________] kV 

3. Telephone       - TEL 

4. Data        - DAT 
5. Clock        - CLK 

6. Television       - TV 

7. Sound Reinforcement    - SR 
8. Paging        - PA 

9. Intercom       - IC 

10. Fire Alarm       - FA (white letters on red background) 
11. Emergency       - E (white letters on red background) 

N. Empty and/or Spare Raceways:  Install identification tag stamped to indicate conduit 

destination and future use, i.e., sound, telephone, electric, etc. 

O. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable. 

1. Install underground-line warning tape for direct-buried cables and cables in 

raceways. 
2. During construction, provide temporary identification of underground raceways 

and direct-buried cable routings by means of marker flags located directly above 

and along entire length of raceway and wiring. 

P. Workspace Indication: Apply floor marking tape tape and stencil to finished surfaces. 

Show working clearances in the direction of access to live parts. Workspace shall 

comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install 

at flush-mounted panelboards and similar equipment in finished spaces. 

Q. Instructional Signs: Self-adhesive labels, including the color code for grounded and 

ungrounded conductors. 

R. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Self-adhesive labels. 

1. Apply to exterior of door, cover, or other access. 

2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 

b. Controls with external control power connections. 

3. For equipment requiring workspace clearance according to NFPA 70, apply to 
door or cover of equipment, but not on flush panelboards and similar equipment 

in finished spaces, unless noted otherwise. 

S. Warning Labels for High Voltage Equipment and Boxes: Locate on entrance doors to 
each electrical room containing high voltage equipment, on each primary switch, on 

each unit substation, on each padmount transformer and on each junction box 

containing high voltage cable. 
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T. Arc Flash Warning Labeling: Self-adhesive labels. 

1. Comply with NFPA 70E and ANSI Z535.4. 

2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels. 

U. Operating Instruction Signs: Laminated acrylic or melamine plastic signs. 

V. Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs 

with white legend on a red background with minimum 3/8-inch- high letters for 

emergency instructions at equipment used for power transfer load shedding. 

W. Equipment Identification Labels: 

1. Label all equipment. 

2. Utilize unique designation that is consistent with drawings, wiring diagrams, 
schedules, and operation and maintenance manual.  Include equipment type, 

e.g.: UNIT SUB, MCC, DP, SWBD, ATS, XFMR, PNL, BUSWAY, FIRE 

ALARM, PA, PAGING, ACCESS CONTROL, NURSE CALL, etc. 

3. Verify all equipment names with Owner and Engineer prior to making labels. 
4. Apply labels to disconnect switches and protection equipment, central or master 

units, control panels, control stations, terminal cabinets, and racks of each 

system. 
5. Systems include power, lighting, control, communication, signal, monitoring, and 

alarm, unless equipment is provided with its own identification. 

6. Indoor Equipment: Self-adhesive, engraved,  laminated acrylic or melamine 
plastic label.  Impression letters on plastic tape will not be allowed.  Unless 

otherwise indicated, provide a single line of text with 3/4 inch-high letters on 

1-1/2 inch-high label; where additional lines of text are required, increase label 

height proportionally. 
7. Outdoor Equipment: Stenciled legend 4 inches high. 

8. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
9. Equipment to Be Labeled, shall include, but not be limited to, the following: 

a. Panelboards: Typewritten directory of circuits in the location provided by 

panelboard manufacturer. Panelboard identification shall be in the form of 

a self-adhesive, engraved, laminated acrylic or melamine label. 
b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 

d. Switchgear. 
e. Switchboards. 

f. Transformers: Label that includes tag designation indicated on Drawings 

for the transformer, feeder, and panelboards or equipment supplied by the 
secondary. 

g. Substations. 

h. Busway. 

i. Emergency system boxes and enclosures. 
j. Motor-control centers. 

k. Enclosed switches. 

l. Enclosed circuit breakers. 
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m. Enclosed controllers. 
n. Variable-speed controllers. 

o. Push-button stations. 

p. Power-transfer equipment. 

q. Contactors. 
r. Remote-controlled switches, dimmer modules, and control devices. 

s. Time switches. 

t. Battery-inverter units. 
u. Battery racks. 

v. Power-generating units. 

w. Monitoring and control equipment. 
x. UPS equipment. 

y. Voice and data cable terminal equipment. 

z. Paging system equipment. 

aa. Security and intrusion-detection control stations, control panels, terminal 
cabinets, and racks. 

bb. Terminals, racks, and patch panels for voice and data communication and 

for signal and control functions. 
 

10. Identify equipment on inside of cover of flush panels and on outside of cover of 

surface panels as follows: 

a. Lighting and Power Panels (black letters on white background) - PANEL 

DESIGNATION (3/4 inch high letters), VOLTAGE (1/4 inch high letters), 

SOURCE PANEL FEEDING THIS PANEL AND OWNER’S ROOM 

NUMBER WHERE SOURCE PANEL IS LOCATED (1/4 inch high 
letters). 

b. Communications Cabinets - TELEPHONE OR OTHER USAGE (paging, 

etc.). 
c. Data Cabinets - DATA. 

d. Emergency Panels (white letters on red background) - EMERGENCY 

PANEL DESIGNATION (3/4 inch high letters), VOLTAGE (1/4 inch high 

letters), SOURCE PANEL FEEDING THIS PANEL AND OWNER’S 
ROOM NUMBER WHERE SOURCE PANEL IS LOCATED (1/4 inch 

high letters). 

11. Identify each main breaker or switch (primary and secondary) in all distribution 
equipment with laminated label similar to above. 

12. Equip each branch device in all distribution panelboards, switchboards, motor 

control centers, busway, unit-substations, etc., with laminated label similar to 
above.  Identify load served and location of load.  Use identifications 

compatible with Owner’s program.  For adjustable-trip circuit breakers, identify 

trip setting. 
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a. Identify all control devices, circuit breakers, disconnect switches, motor 
starters, contactors, time switches, test switches, etc, including those 

furnished by other divisions or with pre-purchased equipment, with 

equipment fed and Owner’s room number where equipment is located, 

source panel or equipment feeding this device, and Owner’s room number 
where source panel or equipment is located.  Height of label may be 

decreased where mounting space for label is limited. 

X. Panelboard Directories:   

1. Equip each branch circuit panelboard with typewritten or computer generated 

directory accurately indicating Owner’s room number and equipment name being 

served.   
2. Use identifications compatible with Owner’s program, and readily identifiable 

without removing directory from its holder.   

Y. Device Plate Identification 

1. Engrave device plates of all receptacles on emergency electrical system with 
word “EMERGENCY” , and on isolated ground system with words 

"ISOL.GND"•.  Separate nameplates secured to device plate are not acceptable.   

2. Label device plates of all wall switches, receptacles, control stations, etc., 
indicating source, panel name, and circuit. 

a. Label device plates of all wall switches, control stations, volume controls, 

etc., with permanent adhesive indicating equipment controlled. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Time switches. 
2. Photoelectric switches. 

3. Indoor occupancy and vacancy sensors. 

4. Switchbox-mounted occupancy sensors. 
5. Digital timer light switches. 

6. Lighting contactors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 
occupancy sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 
b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 

3. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

LIGHTING CONTROL DEVICES 260923 - 2 

 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in 

operation and maintenance manuals. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 
devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 
b. Faulty operation of lighting control devices. 

2. Warranty Period: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 

3. Invensys Controls. 

4. Leviton Manufacturing Co., Inc. 
5. NSi Industries LLC. 

B. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying 

with UL 917. 

1. Listed and labeled as defined in NFPA 70 and marked for intended location and 

application. 

2. Contact Configuration: DPDT. 

3. Contact Rating: 20-A ballast load, 120-/240-V ac. 
4. Programs: Eight on-off set points on a 24-hour schedule and an annual holiday schedule 

that overrides the weekly operation on holidays. 

5. Programs: 2 channels; each channel is individually programmable with eight on-off set 
points on a 24-hour schedule. 

6. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a 

program. 

7. Astronomic Time: All channels. 
8. Automatic daylight savings time changeover. 

9. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock. 

http://www.specagent.com/LookUp/?uid=123457036310&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036311&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036312&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036313&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036314&mf=04&src=wd
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2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Intermatic, Inc. 
3. Leviton Manufacturing Co., Inc. 

4. NSi Industries LLC. 

5. Tyco Electronics Corporation; a TE Connectivity Ltd. company. 

B. Description: Solid state, with SPST dry contacts rated for 1800 VA inductive, to operate 

connected relay, contactor coils, or microprocessor input; complying with UL 773A, and 

compatible with ballasts and LED lamps. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

2. Light-Level Monitoring Range: 1.5 to 10 fc , with an adjustment for turn-on and turn-off 

levels within that range. 
3. Time Delay: Fifteen-second minimum, to prevent false operation. 

4. Surge Protection: Metal-oxide varistor. 

5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting or 
stem-and-swivel mounting accessories as required to direct sensor to the north sky 

exposure. 

6. Failure Mode: Luminaire stays ON. 

2.3 INDOOR OCCUPANCYAND VACANCY SENSORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 
2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 

4. Lithonia Lighting; Acuity Brands Lighting, Inc. 
5. Lutron Electronics Co., Inc. 

6. Philips Lighting Controls. 

7. Watt Stopper. 

B. General Requirements for Sensors: 

1. Wall, Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 

2. Passive infrared, Ultrasonic, Dual technology. 

3. Separate power pack. 
4. Hardwired, Wireless connection to switch. 

5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 
6. Operation: 
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a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 
is occupied, and turn them off when unoccupied; with a time delay for turning 

lights off, adjustable over a minimum range of 1 to 15 minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and 

sensor turns lights off when the room is unoccupied; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to 

turn lights on when coverage area is occupied and turn them off when unoccupied, 
or to turn off lights that have been manually turned on; with a time delay for 

turning lights off, adjustable over a minimum range of 1 to 15 minutes. 

7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A, 
Sensor is powered from the power pack. 

8. Power: Line voltage. 

9. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A 

tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 
power source, as defined by NFPA 70. 

10. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical 

enclosure. 

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 
door. 

11. Indicator: Digital display, to show when motion is detected during testing and normal 

operation of sensor. 

12. Bypass Switch: Override the "on" function in case of sensor failure. 
13. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc ; turn lights off when selected 

lighting level is present. 

C. PIR Type: Wall, Ceiling mounted; detect occupants in coverage area by their heat and 
movement. 

1. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in. . 

2. Detection Coverage (Room, Ceiling Mounted): Detect occupancy anywhere in a circular 
area of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

3. Detection Coverage (Corridor, Ceiling Mounted): Detect occupancy within 90 feet when 

mounted on a 10-foot- high ceiling. 
4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 

48 inches above finished floor. 

D. Ultrasonic Type: Wall, Ceiling mounted; detect occupants in coverage area through pattern 

changes of reflected ultrasonic energy. 

1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12 

inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/s. 
2. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of 

600 sq. ft. when mounted on a 96-inch- high ceiling. 
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3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of 

2000 sq. ft. when mounted on a 96-inch- high ceiling. 

5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet when 
mounted on a 10-foot- high ceiling in a corridor not wider than 14 feet. 

6. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 
84 inches above finished floor. 

E. Dual-Technology Type: Wall, Ceiling mounted; detect occupants in coverage area using PIR 

and ultrasonic detection methods. The particular technology or combination of technologies that 
control on-off functions is selectable in the field by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in. , and detect a person of 
average size and weight moving not less than 12 inches in either a horizontal or a vertical 

manner at an approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 
48 inches above finished floor. 

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 
4. Lithonia Lighting; Acuity Brands Lighting, Inc. 

5. Lutron Electronics Co., Inc. 

6. Philips Lighting Controls. 

7. Watt Stopper. 

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual 

on-off switch, suitable for mounting in a single gang switchbox, using hardwired connection. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage 

area is occupied, and turn lights off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F. 

4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, 

and 800-W incandescent. 
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2.5 DIGITAL TIMER LIGHT SWITCH 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Intermatic, Inc. 
3. Invensys Controls. 

4. Leviton Manufacturing Co., Inc. 

5. NSi Industries LLC. 

B. Description: Combination digital timer and conventional switch lighting control unit. 

Switchbox-mounted, backlit LCD display, with selectable time interval in 10 minute 

increments. 

1. Rated 960 W at 120-V ac for tungsten lighting, 10 A at 120-V ac or 10 amps at 277-V ac 

for LED, and 1/4 horsepower at 120-V ac. 

2. Integral relay for connection to BAS. 

3. Voltage: Match the circuit voltage, or Dual voltage - 120 and 277 V. 
4. Color: White. 

5. Faceplate: Color matched to switch. 

2.6 LIGHTING CONTACTORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Allen-Bradley/Rockwell Automation. 
2. ASCO Power Technologies, LP; a business of Emerson Network Power. 

3. Eaton Corporation. 

4. General Electric Company. 

5. Square D. 

B. Description: Electrically operated and mechanically held, combination-type lighting contactors 

with nonfused disconnect, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 

less THD of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the 

point of installation. 
3. Enclosure: Comply with NEMA 250. 

4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA 

type specified for the enclosure. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are 

wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 
installed. 

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

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 

penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

C. 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. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 

structure-borne vibration unless contactors are installed in an enclosure with factory-installed 
vibration isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." Minimum conduit size is 1/2 inch . 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and 

nonpower-limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions unless 

otherwise indicated. 

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 
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3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 "Identification 

for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 
sensor. 

B. Label time switches and contactors with a unique designation. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 

has been energized, start units to confirm proper unit operation. 
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy 

hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 
time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 

operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 

program software upgrades that become available within two years from date of Substantial 

Completion. Upgrading software shall include operating system and new or revised licenses for 

using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 

to upgrade computer equipment if necessary. 
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END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

3. Electronic-grade panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, 
accessories, and components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, 

electrical characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Submit simultaneously with or after the Overcurrent Protective Device 

Short-Circuit, Coordination, and Arc-Flash Studies. 
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2. Include dimensioned plans, elevations, sections, and details. 
3. Show tabulations of installed devices with nameplates, conductor termination 

sizes, equipment features, and ratings. 

4. Detail enclosure types including mounting and anchorage, environmental 

protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and 
locks. 

5. Detail bus configuration, current, and voltage ratings. 

6. Short-circuit current rating of panelboards and overcurrent protective devices. 
7. Include evidence of NRTL listing for SPD as installed in panelboard. 

8. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
9. Include wiring diagrams for power, signal, and control wiring. 

10. Key interlock scheme drawing and sequence of operations. 

11. 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. 

Include an Internet link for electronic access to downloadable PDF of the 

coordination curves. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in 

emergency, operation, maintenance manuals, and the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent 

protective devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 

protective device that allows adjustments. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 

2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each 

panelboard, unless otherwise noted. 

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed 

for each size and type, but no fewer than three of each size and type. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 
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1.8 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 NEMA PB 1. 

1.9 FIELD 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 HVAC system is operating and maintaining ambient temperature 

and humidity conditions at occupancy levels during the remainder of the 

construction period. 
2. Rate equipment for continuous operation under the following conditions unless 

otherwise indicated: 

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F. 

b. Altitude: Not exceeding 6600 feet. 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 

2. Altitude not exceeding 6600 feet. 

C. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail 

in materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

D. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 

or replace SPD that fails in materials or workmanship within specified warranty period. 

1. SPD Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

A. 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. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 
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C. Comply with NEMA PB 1. 

D. Comply with NFPA 70. 

E. Enclosures: Flush or Surface-mounted, as shown on Drawings, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 

c. Kitchen or Wash-Down Areas: NEMA 250, Type 4X, stainless steel. 

d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4. 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

2. Height: 84 inches maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 

match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover 

all live parts and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door 
within hinged trim cover. Trims shall cover all live parts and shall have no 

exposed hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard 
front with flanges for attachment to panelboard, wall, and ceiling or floor. 

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; 

integral with enclosure body. Arrange to isolate individual panel sections. 
7. Finishes: 

a. 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. 
b. Back Boxes: Galvanized steel. 

F. Phase, Neutral, and Ground Buses: 

1. Material and Type: Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 

b. Bus shall be fully rated the entire length. 

c. Sequence type bussing interval connections, bus structure and main lugs or 

main protective devices with current ratings shown on Drawings. 

2. Interiors shall be factory assembled into a unit. Replacing switching and 

protective devices shall not disturb adjacent units or require removing the main 

bus connectors. 
3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 

grounding conductors; bonded to box. 

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; 
insulated from box. 
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5. Standard Neutral: Full capacity, equipped with full-capacity bonding strap for 
service entrance applications. Mount electrically isolated from enclosure. Do not 

mount neutral bus in gutter. 

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and 

listed and labeled by an NRTL acceptable to authority having jurisdiction, as 
suitable for nonlinear loads in electronic-grade panelboards, where so implied by 

cable sizes, and others designated on Drawings. Connectors shall be sized for 

double-sized or parallel conductors as indicated on Drawings. Do not mount 
neutral bus in gutter. 

7. Split Bus: Vertical buses divided into individual vertical sections. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Hard-drawn copper, 98 percent conductivity. 

2. Terminations shall allow use of 75 deg C rated conductors without derating. 

3. Size: Lugs suitable for indicated bus ampacity and conductor sizes shown on 

Drawings, with additional gutter space, if required, for larger conductors. 
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each 

pole in the panelboard. 

5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on 
the bar for each pole in the panelboard. 

6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. 

Locate at opposite end of bus from incoming lugs or main device. 
7. Subfeed (Double) Lugs Mechanical type suitable for use with conductor material. 

Locate at same end of bus as incoming lugs or main device. 

8. Gutter-Tap Lugs Mechanical type suitable for use with conductor material and 

with matching insulating covers. Locate at same end of bus as incoming lugs or 
main device. 

9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on 

extra-capacity neutral bus. 

H. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 

jurisdiction for use as service equipment with one or more main service disconnecting 

and overcurrent protective devices. Panelboards shall have meter enclosures, wiring, 

connections, and other provisions for utility metering. Coordinate with utility company 
for exact requirements. 

I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler 

plates, and necessary appurtenances required for future installation of devices.  
Provide blank covers for all unused device spaces. 

1. Percentage of Future Space Capacity: Ten 20 percent, unless indicated otherwise. 

J. Panelboard Short-Circuit Current Rating: Fully rated as shown on Drawings, or as 
required by Overcurrent Protective Device Short-Circuit Study, to interrupt 

symmetrical short-circuit current available at terminals. Series-connected ratings are 

NOT allowed. Assembly listed by an NRTL for 100 percent interrupting capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall have 
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms 

symmetrical. 
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2. Panelboards and overcurrent protective devices rated above 240 V and less than 
600 V shall have short-circuit ratings as shown on Drawings, but not less than 

14,000 A rms symmetrical. 

K. Circuit Breakers: Provide all circuit breakers on project from one manufacturer unless 

not commercially available. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

1. 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." 

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, 
complying with UL 1449 SPD Type 1, Type 2. 

2.3 POWER PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 

2. ESL Power Systems, Inc. 

3. General Electric Company; GE Energy Management - Electrical Distribution. 
4. SIEMENS Industry, Inc.; Energy Management Division. 

5. Square D; by Schneider Electric. 

B. Panelboards: NEMA PB 1, distribution type. 

C. Mains: Circuit breaker or lugs only, as shown on Drawings. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 

125 A: Bolt-on circuit breakers or plug-in circuit breakers where individual 

positive-locking device requires mechanical release for removal. 

E. Circuit breaker panelboards equal to I-Line type, manufactured by Square D Company. 

F. Minimum Box Size:  26 inches (655 mm) wide, 6-1/2 inches (165 mm) deep, 600 amp 

and below; 42 inches (1060 mm) wide, 9-1/2 inches (240 mm) deep above 600 amps. 

G. Provide load identification at each device per Section 260553 - "Identification for 

Electrical Systems." 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

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

http://www.specagent.com/LookUp/?ulid=11316&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087246&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087243&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087244&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087245&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2037&mf=04&src=wd


MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PANELBOARDS  262416 - 7 

 

1. Eaton. 
2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains: Circuit breaker or lugs only, as shown on Drawings. 

D. Branch Overcurrent Protective Devices: Plug-in Bolt-on circuit breakers, replaceable 

without disturbing adjacent units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.  

Provide two (2) keys with each panelboard. 

F. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch 
with tumbler lock; all panelboards keyed alike. Provide two (2) keys with each 

panelboard.  Outer door shall permit full access to the panel interior. Inner door shall 

permit access to breaker operating handles and labeling, but current carrying terminals 

and bus shall remain concealed. 

G. Short circuit current ratings as shown on Drawings, but not less than 10,000 RMS 

symmetrical amperes for panelboards rated 240 V or less, and 14,000 RMS 

symmetrical amperes for panelboards rated above 240 V and less than or equal to 600 
V. 

H. Equal to NQ and NF type manufactured by Square D Company. 

I. Standard Box Size: 5-3/4 inches (145 mm) deep, 20 inches (500 mm) wide.  

2.5 ELECTRONIC-GRADE PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Current Technology. 
2. Eaton. 

3. General Electric Company; GE Energy Management - Electrical Distribution. 

4. Liebert Corporation. 
5. SIEMENS Industry, Inc.; Energy Management Division. 

6. Square D; by Schneider Electric. 

B. Requirements in this article are in addition to those described elsewhere in this Section. 

C. Panelboards: NEMA PB 1; with factory-installed, integral SPD; labeled by an NRTL 
for compliance with UL 67 and UL 1449 after installing SPD. 

1. Install SPD units within this equipment in accordance with SPD manufacturer's 

requirements. 

http://www.specagent.com/LookUp/?uid=123457087247&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087250&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2044&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087258&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087259&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087260&mf=04&src=wd
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2. Locate SPD in same section as incoming lugs and connect as close as possible to 
incoming lugs. 

3. Provide direct bus-bar connections for each SPD unit mounted in lighting and 

appliance branch-circuit panelboards.  Use of cable is not acceptanle. 

4. Provide individual, appropriately sized, branch protective device for each SPD 
mounted in distribution panelboards.  Cable to SPD shall be as short as possible 

and free from sharp bends. 

5. Locate SPD units within equipment such that SPD monitoring devices are clearly 
visible from front without having to remove doors or panels. 

D. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

E. Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers. 

F. Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers. 

G. SPD. 

1. Peak Surge Current Rating: The minimum single-pulse surge current withstand 

rating per phase shall not be less than 100 kA. The peak surge current rating shall 
be the arithmetic sum of the ratings of the individual MOVs in a given mode. 

2. Protection modes and UL 1449 VPR for grounded wye circuits with 

208Y/120 V, three-phase, four-wire circuits shall not exceed the following: 

a. Line to Neutral: 700 V for 208Y/120 V. 

b. Line to Ground: 700 V for 208Y/120 V. 

c. Neutral to Ground: 700 V for 208Y/120 V. 
d. Line to Line: 1200 V for 208Y/120 V. 

3. SCCR: Equal to the SCCR of the panelboard in which installed or exceed 

100 kA, whichever is greater. 

4. Inominal Rating: 20 kA. 

H. Buses: 

1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs. 

2. Copper equipment and isolated ground buses. 

2.6 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 
2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault 

currents or as shown on Drawings, whichever is higher. 

http://www.specagent.com/LookUp/?ulid=2047&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087261&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087262&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087263&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087264&mf=04&src=wd
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1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 

b. Instantaneous magnetic trip element for short circuits. 

c. Common simultaneous trip for 2 and 3 pole breakers. 

d. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and 
larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with 

front-mounted, field-adjustable trip setting. 
3. Circuit breakers having 400A or higher trips shall have electronic trip unit. 

4. Electronic Trip Circuit Breakers: 

a. RMS sensing. 
b. Field-replaceable rating plug or field-replicable electronic trip. 

c. Digital display of settings, trip targets, and indicated metering displays. 

d. Multi-button keypad to access programmable functions and monitored 

data. 
e. Ten-event, trip-history log. Each trip event shall be recorded with type, 

phase, and magnitude of fault that caused the trip. 

f. Integral test jack for connection to portable test set or laptop computer. 
g. Field-Adjustable Settings: 

1) Standard, High-range instantaneous trip. 

2) Long- and short-time pickup levels. 
3) Long and short time delay adjustments. 

4) Ground-fault pickup level, time delay, and I squared T response. 

5. Circuit breakers having 1000 amp or higher trip shall be UL listed/labeled for 

operation at 100 percent of amp rating. 
6. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through 

ratings less than NEMA FU 1, RK-5. 

7. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 
ground-fault protection (6-mA trip). 

8. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 

9. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 

120/240-V, single-pole configuration. 
10. Subfeed Circuit Breakers: Vertically mounted. 

11. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Individually insulated, braced and protected connectors. 

c. Breaker handle indicates tripped status. 

d. UL listed for reverse connection without restrictive line or load ratings. 
e. Lugs: Mechanical style, suitable for number, size, trip ratings, and 

conductor materials. 

f. Application Listing: Appropriate for application; Type HACR for heating, 

air-conditioning, and refrigerating equipment. 
g. Ground-Fault Protection: Integrally mounted relay and trip unit with 

adjustable pickup and time-delay settings, push-to-test feature, and 

ground-fault indicator. 
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h. Communication Capability: Universal-mounted communication module 
with functions and features compatible with power monitoring and control 

system. 

i. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 

percent of rated voltage. 
j. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage 

without intentional time delay. 

k. Rating Plugs: Three-pole breakers with ampere ratings greater than 400 
amperes shall have interchangeable rating plugs or electronic adjustable 

trip units. 

l. Auxiliary Contacts: One, SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts and "b" contacts operate in reverse 

of circuit-breaker contacts. 

m. Alarm Switch: Single-pole, normally open contact that actuates only when 

circuit breaker trips. 
n. Key Interlock Kit: Externally mounted to prohibit circuit-breaker 

operation; key shall be removable only when circuit breaker is in off 

position. 
o. Zone-Selective Interlocking: Integral with electronic trip unit; for 

interlocking ground-fault protection function with other upstream or 

downstream devices, prohibiting upstream devices from tripping when 
downstream device senses and trips from ground fault. 

p. Multipole units enclosed in a single housing with a single handle orfactory 

assembled to operate as a single unit. 

q. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker 
handle in on or off position. 

r. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

C. Fused Switch: NEMA KS 1, Type HD, horsepower rated, quick-make, quick-break; 

clips for Class R rejection fuses; lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in 

Section 262813 "Fuses." 
2. Fused Switch Features and Accessories: 

a. Standard ampere ratings and number of poles. 

b. Short circuit current rating of 200,000 RMS symmetrical amperes (with 
fuses). 

c. Mechanical cover interlock with a manual interlock override, to prevent the 

opening of the cover when the switch is in the on position. The interlock 
shall prevent the switch from being turned on with the cover open. The 

operating handle shall have lock-off means with provisions for three 

padlocks. 

d. Auxiliary Contacts: One normally open and normally closed contact(s) that 
operate with switch handle operation. 
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2.7 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of 

phases, and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, 

and AIC rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card 

holder or metal frame with transparent protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to 
distinguish it from all other circuits. 

2.8 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. Verify actual conditions with field measurements prior to ordering panelboards to 
verify that equipment fits in allocated space in, and comply with, minimum required 

clearances specified in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to  NEMA PB 1.1. 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, 

or have been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

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. 
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B. Comply with NECA 1. 

C. Install panelboards and accessories according to NEMA PB 1.1. 

D. Equipment Mounting: 

1. Install panelboards 60 inches or greater in height on cast-in-place concrete 

equipment base(s). Comply with requirements for equipment bases and 
foundations specified in Section 033000 "Cast-in-Place Concrete."  

2. Install panelboards less than 60 inches in height on wall. 

3. Attach panelboard to the vertical finished or structural surface behind the 
panelboard. 

4. Provide steel channel supports to bridge studs above and below panelboards in 

stud partitions. 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 

and temporary blocking of moving parts from panelboards. 

F. Mount panelboards such that top of switch or breaker handle is located 6'-6" or less 

above finished floor unless otherwise indicated. 

G. Mount panelboard cabinet plumb and rigid without distortion of box. 

H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating 

with back box. 

I. Mount surface-mounted panelboards in wet or damp locations, such as concrete 

basement walls, to steel slotted supports 1 1/4 inch in depth. Orient steel slotted 

supports vertically. 

J. Mechanically bolt panelboards of more than one (1) section together. 

K. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

2. Tighten bolted connections and circuit breaker connections using calibrated 
torque wrench or torque screwdriver per manufacturer's written instructions. 

L. Make grounding connections and bond neutral for services and separately derived 

systems to ground. Make connections to grounding electrodes, separate grounds for 
isolated ground bars, and connections to separate ground bars. 

M. Install filler plates in unused spaces. 

N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 

designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised 
floor space or below slab not on grade. 

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 

completing load balancing. 

P. Provide breaker locking devices as required by other sections of Division 26 and 28. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PANELBOARDS  262416 - 13 

 

3.3 IDENTIFICATION 

A. Conductors: Identify field-installed conductors, interconnecting wiring, and 

components;  complying with requirements in Section 260553 "Identification for 

Electrical Systems." 

B. Branch-Circuit Panelboard Directories: Create a directory to indicate installed circuit 
loads after balancing panelboard loads; incorporate Owner's final room designations 

and equipment being served.  Use identifications compatible with Owner's program 

and readily identifiable without removing directory from its holder.  Obtain Owner's 
approval before installing. Handwritten directories are not acceptable. Install directory 

inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with 
requirements for identification specified in Section 260553 "Identification for Electrical 

Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a 

nameplate complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification 

for Electrical Systems" identifying source of remote circuit. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

B. Perform tests and inspections. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage 

air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Certify 

compliance with test parameters. 

2. Verify nameplate data and overcurrent protective device sizes and types match 
drawing and specification requirements. 

3. Inspect physical and mechanical condition of equipment. 

4. Verify required anchoring of equipment to floor and wall. 
5. Verify all bolted connections meet manufacturer's recommended tightness. 

6. Test ground-fault protection of equipment per NFPA 70. 
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7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

8. Perform the following infrared scan tests and inspections and prepare reports: 

a. 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. 

b. 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. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies 

panelboards included and that describes scanning results, with comparisons of the two 

scans. Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final 

Acceptance, measure load balancing and make circuit changes. Prior to making circuit 
changes to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 

2. Perform circuit changes to achieve load balancing outside normal facility 

operation schedule or at times directed by the Architect. Avoid disrupting 
services such as fax machines and on-line data processing, computing, 

transmitting, and receiving equipment. 

3. After changing circuits to achieve load balancing, recheck loads during normal 
facility operations. Record load readings before and after changing circuits to 

achieve load balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall 

not exceed 20 percent. 
5. Re-label affected equipment, devices, junction boxes, wiring, panelboard 

directories, etc. due to load reconnection and branch circuit number changes. 

3.6 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 

temperature according to manufacturer's written instructions. 
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3.7 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove 

paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to 

assist in cleaning.  Repair exposed surfaces to match original finish. 

3.8 DEMONSTRATION 

A. Train Owner’s maintenance personnel to adjust, operate, and maintain panelboards, 

overcurrent protective devices, and accessories, and to use and reprogram 

microprocessor-based trip, monitoring, and communication units. 

END OF SECTION 262416 
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SECTION 26 27 16 – ELECTRICAL CABINETS AND ENCLOSURES

PART 1 GENERAL

1.01 SUMMARY

A. This Section includes the following:

1. Outdoor communication and electrical free standing enclosures and accessories.

B. Related Sections:

1. Section 26 05 26 – Grounding and Bonding for Electrical Systems.
2. Section 26 05 33 – Raceway and Boxes for Electrical Systems.

1.02 REFERENCES

A. NECA Standard of Installation (National Electrical Contractors Association)

B. National Electrical Manufacturers Association:

1. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA ICS 4 – Terminal Blocks for Industrial Control Equipment and Systems.

C. NFPA 70 - National Electrical Code.

D. UL 50

1.03 SUBMITTALS

A. Product Data:  Include the following for each enclosure type indicated:

1. Dimensions, knockout sizes and locations, technical data on features, and ratings.
2. Material type, guage, and finish.
3. Installation requirements and related data.

B. Manufacturer’s Instructions:  Indicate application conditions and limitations of use stipulated 
by product testing agency specified under Regulatory Requirements.  Include instructions for 
storage, handling, protection, examination, preparation, and installation of product.

C. Close-out Documents.

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain enclosures from a single manufacturer.

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.
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C. Comply with NFPA 70.

1.05 QUALIFICATIONS

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

1.06 EXTRA MATERIALS

A. Furnish two of each key.

PART 2 PRODUCTS

2.01 MANUFACTURERS

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

1. Hoffman.
2. Hubbell.
3. Or approved equal.

2.02 OUTDOOR ENCLOSURES (KIOSK)

A. Construction:  Free-standing, 2 door NEMA 250 Type 4x enclosure fabricated from 12 gauge 
Type 304 stainless steel.  Construction features to include: 

1. Seams to be continuously welded and formed smooth, free of cracks, blow holes and 
other irregularities.  All inside and outside edges of the cabinet shall be free of burrs.

2. Structural body stiffeners for added strength.
3. Corrosion Inhibitors.
4. Removable centerpost.
5. Heavy-duty stainless steel lifting eyes.
6. Stainless steel hardware.
7. 12 gauge back and side interior mounting panels with supports.
8. Accessory mounting channel provided in enclosure top.
9. Bonding provisions on doors and grounding studs on body.

B. Doors:  Overlap type double flanged doors with heavy-duty stainless steel continuous hinges.  
Construction features to include:

1. Heavy-duty 3-point latching system with stainless steel handle & padlock hasp.
2. Seamless neoprene gasket.
3. Heavy duty door stop, 90 degree stop.
4. Door shall be a minimum of 90% of the front surface area

C. Interior lighting:  LED light strip mounted to enclosure top accessory channel.

1. LED fixtures to consist of 5 low voltage LED modules with 3 LEDs per module and 25W 
power supply.  

a. GE Tetra MiniStrip HO #GEBSH50-1
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2. Provide remote door switches to activate lights when either enclosure door opens.

D. Enclosure Dimensions:  As shown on drawings.

PART 3 EXECUTION

3.01 INSTALLATION

A. Securing install enclosure plumb on concrete foundation where indicated on drawings.  

B. Install in accordance with NECA “Standard of Installation”.

3.02 CLEANING

A. Clean electrical parts to remove conductive and harmful materials.

B. Remove dirt and debris from enclosure.

C. Clean finishes and touch-up minor damage.

3.03 WARRANTY

A. Provide a 2 year warranty on the enclosure to be free of defects in material and workmanship.

B. Warranty period will commence on the date of final acceptance.

END OF SECTION
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. USB receptacles. 

3. GFCI receptacles, 125 V, 20 A. 

4. SPD receptacles, 125 V, 20 A. 
5. Hazardous (classified) location receptacles. 

6. Twist-locking receptacles. 

7. Pendant cord-connector devices. 

8. Toggle switches, 120/277 V, 20 A. 
9. Occupancy sensors. 

10. Digital timer light switches. 

11. Wall-box dimmers. 
12. Wall plates. 

13. Prefabricated multioutlet assemblies. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

WIRING DEVICES 262726 - 2 

 

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. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' 

packing-label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be 

substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding 
building wire. 

2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System:  Ivory White unless 

otherwise indicated or required by NFPA 70 or device listing. 
2. Wiring Devices Connected to Essential Electrical System: Red. 

3. SPD Devices: Blue. 

H. Wall Plate Color: For plastic covers, match device color. 
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I. Source Limitations: Obtain all wiring devices and associated wall plates on project 
from same manufacturer unless not commercially available. 

2.2 STANDARD RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 
3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498 and FS W-C-596. 

B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 
Integral shutters that operate only when a plug is inserted in the receptacle. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498 and FS W-C-596. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 
Receptacles" Article. 

C. Weather-Resistant Duplex Receptacle, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired.  

3. Configuration: NEMA WD 6, Configuration 5-20R. 
4. Standards: Comply with UL 498. 
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5. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp 
or Wet Locations" Article. 

D. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 

Integral shutters that operate only when a plug is inserted in the receptacle. 
Square face. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 
Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

E. Controlled Duplex Receptacles, 125 V, 20 A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired, 

permanently imprinted marking (stick-on markings are NOT acceptable), for 
devices controlled by energy management, building automation, or similar 

system. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 
4. Standards: Comply with UL 498, FS W-C-596 and NEC Article 406.3 Controlled 

Receptacle Marking. 

5. Type: [Half-controlled] [and] [or] [Dual-controlled], as noted on Drawings. 

2.3 USB RECEPTACLES 

A. Tamper-Resistant Duplex and USB Charging Duplex Receptacles : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
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d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. 

Nickel-plated, brass mounting strap. Integral shutters that operate only when a 

plug is inserted in the line voltage receptacle. 

3. Line Voltage Receptacles: Two pole, three wire, and self-grounding; 
NEMA WD 6, Configuration 5-20R. 

4. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle 

(minimum). 
5. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596. 

6. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 

light. Two pole, three wire, and self-grounding. 
3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Type: Feed through. 

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

6. Revisions to UL 943, effective June 29, 2015, require GFCI receptacles to have 
an auto-monitoring or self-test function, denying power or providing visual 

and/or audible indication, and to have a repeatable reverse line-load mis-wire 

function, denying power to the receptacle at the initial installation and any 
subsequent re-installations.End of life provision, denying power to receptacle 

face, or  indicating with visual or audible means that device must be replaced, 

when receptacle can no longer provide ground fault protection (as indicated by 

the inability to pass its internal self-test function). 
7. Reverse line-load mis-wire, denying power to receptacle face if device is 

mis-wired, at initial installation or re-installations. 

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Pass & Seymour/Legrand (Pass & Seymour). 
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2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Type: Feed through. 
5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

6. End of life provision, denying power to receptacle face, or indicating with visual 

or audible means that device must be replaced, when receptacle can no longer 
provide ground fault protection (as indicated by the inability to pass its internal 

self-test function). 

7. Reverse line-load mis-wire, denying power to receptacle face if device is 
mis-wired, at initial installation or re-installations. 

8. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 

light. Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. Square face. 

3. Configuration: NEMA WD 6, Configuration 5-15R. 
4. Type: Feed through. 

5. Standards: Comply with UL 498 and UL 943 Class A. 

6. End of life provision, denying power to receptacle face, or indicating with visual 
or audible means that device must be replaced, when receptacle can no longer 

provide ground fault protection (as indicated by the inability to pass its internal 

self-test function). 

7. Reverse line-load mis-wire, denying power to receptacle face if device is 
mis-wired, at initial installation or re-installations. 

8. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.5 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
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d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 

3. Standards: Comply with UL 20 and FS W-S-896. 

B. Two-Pole Switches, 120/277 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 

3. Standards: Comply with UL 20 and FS W-S-896. 

C. Three-Way Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Comply with UL 20 and FS W-S-896. 

D. Four-Way Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 
3. Standards: Comply with UL 20 and FS W-S-896. 

E. Pilot-Light, Single-Pole Switches: 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
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c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Illuminated when switch is on. 

3. Standards: Comply with UL 20 and FS W-S-896. 

F. Lighted Single-Pole Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Premise Wiring. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Handle illuminated when switch is off. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

G. Key-Operated, Single-Pole Switches, 120/277 V, 20 A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Factory-supplied key in lieu of switch handle. 
3. Standards: Comply with UL 20 and FS W-S-896. 

H. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches, 120/277 V, 

20A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: For use with mechanically held lighting contactors. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

I. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches, 

120/277 V, 20 A: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: For use with mechanically held lighting contactors, with 
factory-supplied key in lieu of switch handle. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

2.6 OCCUPANCY AND VACANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Switchbox-mounted, combination lighting-control sensor and 

conventional switch lighting-control unit using dual (ultrasonic and passive 

infrared) technology. 
3. Standards: Comply with UL 20. 

4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 
5. Adjustable off time delay of up to 20 minutes. 

6. Able to be locked to Automatic Manual-On mode. 

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

8. Connections: Provisions for connection to BAS. 
9. Connections: RJ-45 communications outlet. 

10. Connections: Integral wireless networking. 

B. Wall Sensor Light Switch, Passive Infrared: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Cooper Industries. 

b. Hubbell Premise Wiring. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Switchbox-mounted, combination, lighting-control sensor and 
conventional switch lighting-control unit using passive infrared technology. 

3. Standards: Comply with UL 20. 

4. Connections: Provisions for connection to BAS. 
5. Connections: Hard wired. 

6. Connections: Wireless. 
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7. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 
277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

8. Integral relay for connection to BAS. 

9. Adjustable time delay of five 10 15 20 minutes. 

10. Able to be locked to Automatic Manual-On mode. 
11. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

C. Wall Sensor Light Switch, Ultrasonic: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

2. Description: Switchbox-mounted, combination, lighting-control sensor and 

conventional switch lighting-control unit using ultrasonic technology. 

3. Standards: Comply with UL 20. 
4. Connections: Provisions for connection to BAS. 

5. Connections: RJ-45 communications outlet. 

6. Connections: Integral wireless networking. 
7. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

8. Integral relay for connection to BAS. 
9. Adjustable time delay of five 10 15 20 minutes. 

10. Able to be locked to Automatic Manual-On mode. 

11. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

2.7 TIMER LIGHT SWITCH 

A. Digital Timer Light Switch: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

2. Description: Switchbox-mounted, combination digital timer and conventional 
switch lighting-control unit, with backlit digital display, with selectable time 

interval in 10 20-minute increments. 

3. Standards: Comply with UL 20. 
4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

5. Integral relay for connection to BAS. 
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2.8 DIMMERS 

A. Wall-Box Dimmers: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Lutron Electronics Co., Inc. 
e. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet 

on-off switches, with audible frequency and EMI/RFI suppression filters. 
3. Control: Continuously adjustable slider; with single-pole or three-way switching. 

4. Standards: Comply with UL 1472. 

5. Incandescent Lamp Dimmers: 120 V; control shall follow square-law dimming 

curve. On-off switch positions shall bypass dimmer module. 

a. 600 W; dimmers shall require no derating when ganged with other devices. 

6. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim 

potentiometer to adjust low-end dimming; capable of consistent dimming with 
low end not greater than 20 percent of full brightness. 

2.9 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices.  Wall plates 

of same material shall match same finish and details.  Where two-gang boxes are 

required for single-gang devices, provide special wall plates with device opening in one 

gang and second gang blank.  

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces and Flush Boxes in Unfinished Spaces: 0.10-inch 

thick, smooth, high-impact thermoplastic 0.035-inch- thick, satin-finished, 
Type 302 stainless steel, beveled type, with smooth rolled outer edge. 

3. Material for Surface Boxes in Unfinished Spaces: Type 302 stainless steel. 

4. Material for Damp Locations: Thermoplastic Cast aluminum with spring-loaded 

lift cover, and listed and labeled for use in wet and damp locations. 
5. Engraving:  Engrave wall plates of all receptacles on isolated ground system 

with words "ISOL GND".  Separate nameplates secured to device plate are not 

acceptable. 

C. Wet-Location, Weatherproof Cover Plates: Gasketed NEMA 250, complying with 

Type 3R, weather-resistant, die-cast aluminum thermoplastic with lockable cover.  

Provide spring-loaded gasketed doors for receptacles. 

http://www.specagent.com/LookUp/?ulid=13214&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, except use mounting heights shown on Drawings, where 

indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. 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 boxes. 
2. 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. 
3. 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. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 

terminated on devices. 

2. 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. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign 
matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 

were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 

the last possible moment. 
4. Connect devices to branch circuits using pigtails that are not less than 6 inches in 

length. 

5. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

6. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 

splice No. 12 AWG pigtails for device connections. 
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7. Tighten unused terminal screws on the device. 
8. When mounting into metal boxes, remove the fiber or plastic washers used to 

hold device-mounting screws in yokes, allowing metal-to-metal contact. 

9. Mount switches vertically, plumb with building lines, and approximately 6 inches 

(151 mm) from door opening. 
10. Mount receptacles vertically, unless otherwise noted on drawings, and at heights 

shown on drawings. 

11. Secure switches and receptacles firmly to backbox, not to wall and/or coverplate, 
with device extending through coverplate on all sides. 

12. Coordinate device mounting locations with architectural details. 

13. In kitchen and utility areas, coordinate receptacle height with benches and 
counters. 

14. Mount receptacles occupying same wall space as fintube radiation horizontally in 

toespace at 4 inches (105 mm) to top.  Do not mount above fintube. 

15. Install switches controlling 277 volt circuits in individual outlet boxes or in gang 
boxes with approved barriers between switches. 

16. Provide G.F.C.I. outlet at each location shown on drawings.  Do not use one 

G.F.C.I. outlet to protect downstream outlets. 
17. Do not use common neutrals on dimmer circuits. 

18. Install cover plates on all outlet boxes.  Match plate configuration to devices 

within box. 
19. Mount flush plates so all four (4) edges are in continuous contact with finished 

wall. 

20. Install blank cover plates on all open outlet boxes. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally 

mounted receptacles to the left (neutral contact at top). 

F. 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. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Follow dimmer manufacturer's directions when ganging dimmers. 

3. Verify that dimmers used for fan-speed control are listed for that application. 

4. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' device, listing conditions in the written instructions. 

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension 

vertical. Group adjacent switches under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles 

is not required. 
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3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 

stamped, or engraved machine printing with black -filled lettering on face of plate, and 

durable wire markers or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

 
1. Test Instruments: Use instruments that comply with UL 1436. 

2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

B. Tests for Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. 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. 

C. Test straight-blade convenience outlets in patient-care areas hospital-grade outletsfor 

the retention force of the grounding blade according to NFPA 99. Retention force shall 

be not less than 4 oz.. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600 V ac and less for use in the following: 

a. Control circuits. 

b. Motor-control centers. 

c. Panelboards. 
d. Switchboards. 

e. Enclosed controllers. 

f. Enclosed switches. 

2. Spare-fuse cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for 
spare-fuse cabinets. Include the following for each fuse type indicated: 

1. Fuse sizes for elevator feeders and elevator disconnect switches. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and 

maintenance manuals. In addition to items specified in Section 017700 "Closeout 

Procedures," include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 

3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse used on 
the Project. Submit in electronic format suitable for use in coordination software 

and in PDF format. 

4. Coordination charts and tables and related data. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no 

fewer than three of each size and type. 

1.6 FIELD CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or 

more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to 
fuse ratings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Bussmann, an Eaton business. 

2. Edison; a brand of Bussmann by Eaton. 
3. Littelfuse, Inc. 

4. Mersen USA. 

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from 
single source from single manufacturer. 

2.2 CARTRIDGE FUSES 

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with 
voltage ratings consistent with circuit voltages. 

1. Type RK-1: 600-V, zero- to 600-A rating, 200 kAIC, time delay. 

2. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, fast acting. 

3. Type L: 600-V, 601- to 6000-A rating, 200 kAIC, time delay. 

B. 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. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum 

fuse size and with system short-circuit current levels. 

http://www.specagent.com/LookUp/?ulid=2150&mf=04&src=wd
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2.3 SPARE-FUSE CABINET 

A. Characteristics: Wall-mounted steel unit with 3 shelves, full-length, recessed 

piano-hinged door and key-coded cam lock and pull.  Lock shall match key for 

panelboards. 

1. Size: 24 inches wide by 36 inches high by 6 inches deep. 
2. Finish: Gray, baked enamel. 

3. Identification: "SPARE FUSES" in 1-1/2-inch- high letters on exterior of door. 

4. Fuse Pullers: For each size of fuse, where applicable and available, from fuse 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation. Reject fuses that are moisture damaged or physically 

damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 

conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions. Install fuses of 

sizes and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be 
applied to fuse ratings. 

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

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Service Entrance, 601 to 6000 Amperes: Class L, time delay, 200,000 amperes 

RMS symmetrical interrupting rating. 

2. Service Entrance, 1/10 to 600 Amperes: RK1, time delay, 300,000 amperes RMS 
symmetrical interrupting rating. 

3. Feeders, 601 to 6000 Amperes: Class L, time delay, 300,000 amperes RMS 

symmetrical interrupting rating. 
4. Feeders, 1/10 to 600 Amperes:  Class RK1, time delay, 300,000 amperes RMS 

symmetrical interrupting rating. 

5. Motor Branch Circuits, 1/10 to 600 Amperes: Class RK1, time delay, 300,000 

amperes RMS symmetrical rating. 
6. Large Motor Branch Circuits, 601 to 4000 Amperes: Class L, time delay, 

300,000 amperes RMS symmetrical interrupting rating. 

7. Other Branch Circuits: Class RK1, time delay. 
8. Control Transformer Circuits: Class CC, time delay, control transformer duty. 
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3.3 INSTALLATION 

A. Install fuses in each fusible device, including those furnished by others, after equipment 

is set in place. Arrange fuses so rating information is readable without removing fuse. 

B. Replace all fuses that have opened during construction. 

C. Install spare-fuse cabinet(s) in location(s) shown on the Drawings in each equipment 
room containing fusible panelboards, motor starters, motor control centers, etc. , and 

additional cabinets as necessary, to provide adequate storage of spare fuses specified 

with 15 percent spare capacity minimum . 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in 

Section 260553 "Identification for Electrical Systems" and indicating fuse replacement 
information (class, size, etc.) inside of door of each fused switch and adjacent to each 

fuse block, socket, and holder. 

END OF SECTION 262813 
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER 
CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power 
distribution and control equipment. 

B. Related Requirements: 

1. Section 262413 "Switchboards" for factory-installed SPDs. 
2. Section 262416 "Panelboards" for factory-installed SPDs. 

1.3 DEFINITIONS 

A. Inominal:  Nominal discharge current. 

B. MCOV:  Maximum continuous operating voltage. 

C. Mode(s), also Modes of Protection:  The pair of electrical connections where the VPR 

applies. 

D. MOV:  Metal-oxide varistor; an electronic component with a significant non-ohmic 
current-voltage characteristic. 

E. OCPD:  Overcurrent protective device. 

F. SCCR:  Short-circuit current rating. 

G. SPD:  Surge protective device. 

H. VPR:  Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 
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2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested 
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD 

requirements, model numbers, system voltages, and modes of protection. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For SPDs to include in maintenance manuals. 

1.7 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer agrees to replace or replace SPDs that fail in 

materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. ABB France. 

2. Advanced Protection Technologies Inc. (APT). 

3. Eaton Corporation. 
4. Emerson Electric Co. 

5. GE Zenith Controls. 

6. LEA International; Protection Technology Group. 
7. Leviton Manufacturing Co., Inc. 

8. PowerLogics, Inc. 

9. Schneider Electric Industries SAS. 

10. Siemens Industry, Inc. 

2.2 GENERAL SPD REQUIREMENTS 

A. SPD with Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Comply with UL 1449. 
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D. MCOV of the SPD shall be at least 125 percent of the nominal system voltage. 

2.3 SERVICE ENTRANCE SUPPRESSOR 

A. SPDs:  Comply with UL 1449, Type 1, Type 2. 

B. SPDs:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 1449, Type 1, Type 2 

1. SPDs with the following features and accessories: 

a. Integral disconnect switch. 

b. Internal thermal protection that disconnects the SPD before damaging 
internal suppressor components. 

c. Form-C contacts rated at 5 A and 250-V ac, one normally open and one 

normally closed, for remote monitoring of protection status. 
d. Surge counter. 

C. Comply with UL 1283. 

D. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating 

per phase shall not be less than 200 kA.  The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 

E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, 

three-phase, four-wire circuits shall not exceed the following: 

1. Line to Neutral:  1200 V for 480Y/277 V. 

2. Line to Ground:  1200 V for 480Y/277 V. 

3. Line to Line:  2000 V for 480Y/277 V. 

F. SCCR:  Equal or exceed 200 kA. 

G. Inominal Rating:  20 kA. 

2.4 PANEL SUPPRESSORS 

A. SPDs:  Comply with UL 1449, Type 1, Type 2. 

1. Include LED indicator lights for power and protection status. 

2. Internal thermal protection that disconnects the SPD before damaging internal 

suppressor components. 
3. Include Form-C contacts rated at 5 A and 250-V ac, one normally open and one 

normally closed, for remote monitoring of protection status. 

B. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating 

per phase shall not be less than 100 kA.  The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 
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C. Comply with UL 1283. 

D. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, 

three-phase, four-wire circuits shall not exceed the following: 

1. Line to Neutral:  700 V for 208Y/120 V. 

2. Line to Ground:  700 V for 208Y/120 V. 
3. Neutral to Ground:  700 V for 208Y/120 V. 

4. Line to Line:  1200 V for 208Y/120 V 

E. SCCR:  Equal or exceed 100 kA. 

F. Inominal Rating:  20 kA. 

2.5 ENCLOSURES 

A. Indoor Enclosures:  NEMA 250, Type 1. 

B. Outdoor Enclosures:  NEMA 250, Type 3R, Type 4X. 

2.6 CONDUCTORS AND CABLES 

A. Power Wiring:  Same size as SPD leads, complying with Section 260519 

"Low-Voltage Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD. 

C. Install SPDs with conductors between suppressor and points of attachment as short and 

straight as possible, and adjust circuit-breaker positions to achieve shortest and 
straightest leads.  Do not splice and extend SPD leads unless specifically permitted by 

manufacturer.  Do not exceed manufacturer's recommended lead length.  Do not bond 

neutral and ground. 

D. Use crimped connectors and splices only.  Wire nuts are unacceptable. 

E. Wiring: 

1. Power Wiring:  Comply with wiring methods in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 
2. Controls:  Comply with wiring methods in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 
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3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized 

service representative. 

1. Compare equipment nameplate data for compliance with Drawings and 

Specifications. 
2. Inspect anchorage, alignment, grounding, and clearances. 

3. Verify that electrical wiring installation complies with manufacturer's written 

installation requirements. 

B. An SPD will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Complete startup checks according to manufacturer's written instructions. 

B. Do not perform insulation-resistance tests of the distribution wiring equipment with 

SPDs installed.  Disconnect SPDs before conducting insulation-resistance tests, and 

reconnect them immediately after the testing is over. 

C. Energize SPDs after power system has been energized, stabilized, and tested. 

3.4 DEMONSTRATION 

A. [Engage a factory-authorized service representative to train] [Train] Owner's 
maintenance personnel to operate and maintain SPDs. 

END OF SECTION 264313 
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SECTION 265600 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires with LED lamps and drivers. 
2. Luminaire-mounted photoelectric relays. 

3. Poles and accessories. 

4.  

B. Related Sections include the following: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 

including time switches, photoelectric relays, occupancy sensors, and multipole 

lighting relays and contactors. 
2. Section 260943 "Relay-Based Lighting Controls" for manual or programmable 

control systems with low-voltage control wiring or data communication circuits. 

3. Section 265119 "LED Interior Lighting" for exterior luminaires normally 
mounted on exterior surfaces of buildings. 

1.3 DEFINITIONS 

A. AASHTO LS-4:  American Association of State Highway and Transportation Officials 
Standard LTS-4 "Structural Supports for Highway Signs, Luminaires and Traffic 

Signals." 

B. CCT: Correlated color temperature. 

C. CRI: Color-rendering index. 

D. Fixture:  See "Luminaire." 

E. IP:  International Protection or Ingress Protection Rating. 

F. LER: Luminaire efficacy rating. 

G. Lumen:  Measured output of lamp and luminaire, or both. 

H. Luminaire: Complete lighting fixture, including ballast housing if provided. 
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I. NAAMM:  National Association of Architectural Metal Manufacturers. 

J. Pole: Luminaire support structure, including tower used for large area illumination. 

K. Standard: Same definition as "Pole" above. 

1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION 

A. Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering 
devices, and supporting structure, applied as stated in AASHTO LTS-4-M. 

B. Live Load: Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M. 

C. Ice Load: Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map. 

D. Wind Load: Pressure of wind on pole and luminaire and banners and banner arms, 

calculated and applied as stated in AASHTO LTS-4-M. 

1. Basic wind speed for calculating wind load for poles exceeding 49.2 feet in 
height is 90 mph. 

2. Basic wind speed for calculating wind load for poles 50 feet high or less is 100 

mph. 

1.5 ACTION 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. Submit in collated and bound brochures, with fixture type clearly identified on 

each cut. 

2. Include manufacturer and catalog number. 
3. Physical description of luminaire, including materials, dimensions, effective 

projected area, and verification of indicated parameters. 

4. Details of attaching luminaires and accessories. 

5. Details of installation and construction. 
6. Luminaire materials. 

7. Photometric data based on laboratory tests, complying with IESNA Lighting 

Measurements Testing and Calculation Guides, of each luminaire type, complete 
with indicated lamps, drivers or , and accessories.  The adjustment factors shall 

be for lamps and accessories identical to those indicated for the luminaire as 

applied in this Project.  Conform to IES LM-79 and IES LM-80. 

a. Testing Agency Certified Data: Photometric data shall be certified by a 
qualified independent testing agency.  

8. Photoelectric relays. 

9. LED drivers or ballasts, including energy-efficiency data. 
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10. Include lamp life, fixture output (delivered lumens), color temperature (CCT), 
color rendering (CRI), voltage, and energy-efficiency data (luminaire watts). 

11. Materials, dimensions, and finishes of poles. 

12. Means of attaching luminaires to supports, and indication that attachment is 

suitable for components involved. 
13. Anchor bolts for poles. 

14. Manufactured pole foundations. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 

3. Design calculations, certified by a qualified professional engineer, indicating 

strength of screw foundations and soil conditions on which they are based. 
4. Wiring Diagrams: For power, signal, and control wiring. 

5.  

1.6 INFORMATIONAL SUBMITTALS 

A. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying 

that products are designed for indicated load requirements in AASHTO LTS-4-M and 

that load imposed by luminaire and attachments has been included in design. The 
certification shall be based on design calculations by a professional engineer. 

B. Qualification Data: For qualified agencies providing photometric data for lighting 

fixtures. 

C. Field quality-control reports. 

D. Warranty: Sample of special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and poles to include in emergency, 
operation, and maintenance manuals. 

B. Warranties:  Special warranties specified in this section. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 

that is an NRTL as defined by OSHA in 29 CFR 1910, accredited under the NVLAP 

for Energy Efficient Lighting Products, and complying with the applicable IES testing 
standards. 
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B. 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. 

C. Comply with IEEE C2, "National Electrical Safety Code." 

D. Comply with NFPA 70. 

E. Provide luminaires from a single manufacturer for each luminaire type. 

F. Each solid-state luminaire type shall be binned within a three-step MacAdam Ellipse to 

ensure color consistency among luminaires. 

1.9 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 above grade and 
vegetation. Support poles to prevent distortion and arrange to provide free air 

circulation. 

C. Handle wood poles so they will not be damaged. Do not use pointed tools that can 

indent pole surface more than 1/4 inch deep. Do not apply tools to section of pole to be 
installed below ground line. 

D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until 

right before pole installation. Handle poles with web fabric straps. 

E. Retain factory-applied pole wrappings on metal poles until right before pole 

installation. For poles with nonmetallic finishes, handle with web fabric straps. 

F. Protect finishes of exposed surfaces of luminaires, mounting arms, etc., by applying a 
strippable, temporary protective covering before shipping. 

1.10 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. Warranty Period for Luminaires: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide products by one of the 

manufacturers specified in the Lighting Fixture Legend on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 

locations by an NRTL acceptable to authorities having jurisdiction. 

C. Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of lateral 
light distribution patterns indicated for luminaires. 

D. Metal Parts: Free of burrs and sharp corners and edges. 

E. Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated. 

Form and support to prevent warping and sagging. 

F. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, 

or deform in use. Provide filter/breather for enclosed luminaires. 

G. 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. 

H. Exposed Hardware Material: Stainless steel. 

I. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to 
heat, and UV radiation. 

J. Light Shields: Metal baffles, factory installed and field adjustable, arranged to block 

light distribution to indicated portion of normally illuminated area or field. 

K. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal 

and cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish: Manufacturer's standard paint or anodizing applied to 

factory-assembled and -tested luminaire before shipping. Where indicated, match finish 
process and color of pole or support materials. 

1. Color:  As selected from manufacturer's standard catalog of colors. 

2. Color:  Match Architect's sample of manufacturer's standard color. 
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3. Color:  As selected by Architect from manufacturer's full range. 

M. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and 

ballasts. Labels shall be located where they will be readily visible to service personnel, 

but not seen from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 

b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, 

triple), base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or 

coated) for HID luminaires. 
d. Start type (preheat, rapid start, instant start) for fluorescent and compact 

fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 

f. CCT and CRI for all luminaires. 
g.  

N. LED LAMPS AND DRIVERS 

1. CRI of minimum 80.  CCT of 3500K unless noted otherwise. 
2. L70 lamp life of 50,000. 

3. Lamps dimmable from 100 percent to 10 of maximum light output. 

4. Internal driver. 
5. Nominal Operating Voltage: As shown on the Lighting Fixture Legend on 

Drawings. 

6. Lamp Rating:  Lamp marked for outdoor use. 

7.  

O. SOURCE LIMITATIONS 

1. Obtain Luminaires from single source from a single manufacturer. 

2.3 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Structural Characteristics: Comply with AASHTO LTS-4-M. 

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 

"Structural Analysis Criteria for Pole Selection" Article. 
2. Strength Analysis: For each pole, multiply the actual equivalent projected area of 

luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area 

to be used in pole selection strength analysis. 

B. Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting 

requirements. Use stainless-steel fasteners and mounting bolts unless otherwise 

indicated. 



MADISON BRT  15 JUL 2022 

STATION SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

EXTERIOR LIGHTING 265600 - 7 

 

C. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with 
support components. 

1. Materials: Shall not cause galvanic action at contact points. 

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after 

fabrication unless otherwise indicated. 
3. Anchor-Bolt Template: Plywood or steel. 

D. Base Covers: Manufacturer's standard units, with same material and finish as pole, and 

arranged to cover pole's mounting bolts and nuts. 

E. Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover 

secured by stainless-steel captive screws. 

F. Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange. 
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place 

Concrete." 

G. 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. 

H. Breakaway Supports: Frangible breakaway supports, tested by an independent testing 
agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M. 

2.4 STEEL POLES 

A. Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 
46,000 psig; one-piece construction up to 40 feet in height with access handhole in pole 

wall. 

1. Shape: Round, tapered or Square, tapered. 

2. Mounting Provisions: Butt flange for bolted mounting on foundation or 
breakaway support. 

B. Steel Mast Arms: Single-arm type, continuously welded to pole attachment plate. 

Material and finish same as pole. 

C. Brackets for Luminaires: Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole 

mounted adapter, then bolted together with stainless or galvanized-steel bolts. 

2. Cross Section: Tapered oval, with straight tubular end section to accommodate 
luminaire. 

3. Match pole material and finish. 

D. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, 
and securely fastened to pole top. 
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E. Steps: Fixed steel, with nonslip treads, positioned for 15-inch vertical spacing, 
alternating on opposite sides of pole; first step at elevation 10 feet above finished 

grade. 

F. Intermediate Handhole and Cable Support: Weathertight, 3-by-5-inch handhole located 

at midpoint of pole with cover for access to internal welded attachment lug for electric 
cable support grip. 

G. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with 

requirements in Section 260526 "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. 

H. 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. 

I. Platform for Lamp and Ballast Servicing: Factory fabricated of steel with finish 

matching that of pole. 

J. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

K. Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 

123/A 123M. 

L. Factory-Painted Finish: Manufacturer's standard paint applied to interior and exterior of 

pole prior to shipping.  Comply with NAAMM's "Metal Finishes Manual for 

Architectural and Metal Products" for recommendations for applying and designating 
finishes. 

1. Color: As indicated by manufacturer's designations. 

2.5 ALUMINUM POLES 

A. Poles: Seamless, extruded structural tube complying with ASTM B 429/B 429M, Alloy 
6063-T6 with access handhole in pole wall. 

B. Poles: ASTM B 209, 5052-H34 marine sheet alloy with access handhole in pole wall. 

1. Shape: Round, tapered or Square, tapered. 
2. Mounting Provisions: Butt flange for bolted mounting on foundation or 

breakaway support. 

C. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, 

and securely fastened to pole top. 

D. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with 

requirements in Section 260526 "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. 
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E. Brackets for Luminaires: Detachable, with pole and adapter fittings of cast aluminum. 
Adapter fitting welded to pole and bracket, then bolted together with stainless-steel 

bolts. 

1. Tapered oval cross section, with straight tubular end section to accommodate 

luminaire. 
2. Finish: Same as pole. 

F. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

G. Aluminum Finish: Manufacturer's standard anodizing or paint applied to interior and 
exterior of pole prior to shipping.  Comply with NAAMM's "Metal Finishes Manual 

for Architectural and Metal Products" for recommendations for applying and 

designating finishes. 

1. Color: As indicated by manufacturer's designations. 

2.6 FIBERGLASS POLES 

A. Poles: Designed specifically for supporting luminaires, with factory-formed cable 

entrance and handhole. Not less than 65 percent fiberglass, with resin and pigment 
making up the remainder. 

1. Resin Color: Dark bronze: provide uniform coloration throughout entire wall 

thickness. 
2. Surface Finish: Pigmented polyurethane, with a minimum dry film thickness of 

1.5 mils. Polyurethane may be omitted if the surface layer of pole is inherently 

UV inhibited. 

2.7 POLE ACCESSORIES 

A. Duplex Receptacle: 120 V, 20 A in a weatherproof assembly complying with Section 

262726 "Wiring Devices" for ground-fault circuit-interrupter type. 

1. Recessed, 12 inches above finished grade. 
2. Nonmetallic polycarbonate plastic or reinforced fiberglass, weatherproof in use, 

cover, color to match pole, that when mounted results in NEMA 250, Type 3R 

enclosure. 
3. With cord opening. 

4. With lockable hasp and latch that complies with OSHA lockout and tag-out 

requirements. 

B. Minimum 1800-W transformer, protected by replaceable fuses, mounted behind access 
cover. 

C. Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting 

bolts and nuts. Finish same as pole. 
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D. Transformer Type Base: Same material and color as pole. Coordinate dimensions to 
suit pole's base flange and accept indicated accessories. 

E. Fusing:  Provide Bussman Type HEH water-proof in-line fuse-holders and Bussman 

Type BBS fuses in circuit(s) to pole-mounted luminaire(s).  Locate inside pole at base 

hand-hole. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all fixtures delivered to jobsite prior to installation to ensure all specification 
requirements and shop drawing notes and comments have been incorporated by 

manufacturer.  Installation of fixtures signifies Contractor's acceptance and approval of 

fixtures from manufacturer. 

3.2 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for 
the application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming at night.  Include adjustment 

of photoelectric device to prevent false operation of relay by artificial light sources, 
favoring a north orientation. 

3.3 POLE INSTALLATION 

A. Alignment: 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. Fire Hydrants and Storm Drainage Piping: 60 inches. 
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet. 

3. Trees: 15 feet from tree trunk. 

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 Section 033000 "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to 

torque level recommended by pole manufacturer. 
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1. Use anchor bolts and nuts selected to resist seismic forces defined for the 
application and approved by manufacturer. 

2. Grout void between pole base and foundation. Use nonshrink or expanding 

concrete grout firmly packed to fill space. 

3. Install base covers unless otherwise indicated. 
4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout. 

Arrange to drain condensation from interior of pole. 

E. Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum 
of 6-inch- wide, unpaved gap between the pole or pole foundation and the edge of 

adjacent concrete slab. Fill unpaved ring with pea gravel to a level 1 inch below top of 

concrete slab. 

F. Raise and set poles using web fabric slings (not chain or cable). 

3.4 BOLLARD LUMINAIRE INSTALLATION 

A. Align units for optimum directional alignment of light distribution. 

B. Install on concrete base with top 4 inches above finished grade or surface at bollard 
location. Cast conduit into base, and shape base to match shape of bollard base. Finish 

by troweling and rubbing smooth. Concrete materials, installation, and finishing are 

specified in Section 033000 "Cast-in-Place Concrete." 

3.5 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base with top 4 inches above finished grade or surface at luminaire 

location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete 
materials, installation, and finishing are specified in Section 033000 "Cast-in-Place 

Concrete." 

3.6 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. 

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical 

Systems." In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping 
plastic tape applied with a 50 percent overlap. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with 

requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 
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3.8 GROUNDING 

A. Ground metal poles and support structures according to Section 260526 "Grounding 

and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 

2. Install grounding conductor pigtail in the base for connecting luminaire to 
grounding system. 

B. Ground nonmetallic poles and support structures according to Section 260526 

"Grounding and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole. 

2. Install grounding conductor and conductor protector. 

3. Ground metallic components of pole accessories and foundations. 

3.9 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. 

1. Verify operation of photoelectric controls. 

END OF SECTION 265600 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 016000 "Product Requirements" for requirements for submitting comparable 

product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 

changed Project conditions, such as unavailability of product, regulatory changes, or 

unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not 

required to meet other Project requirements but may offer advantage to Contractor or 

Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit documentation identifying product or fabrication or installation 

method to be replaced. Include Specification Section number and title and Drawing numbers 

and titles. 

1. Substitution Request Form: Use form that is part of web-based Project management 

software or acceptable to Architect. 

2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation method 

cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed to 

other parts of the Work and to construction performed by Owner and separate 

contractors that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitutions with those of 

the Work specified. Include annotated copy of applicable Specification Section. 

Significant qualities may include attributes, such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated. Indicate deviations, if any, from the Work 

specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

e. Samples, where applicable or requested. 
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f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners. 

h. Material test reports from a qualified testing agency, indicating and interpreting 

test results for compliance with requirements indicated. 

i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES. 

j. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the overall 

Contract Time. If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating date of receipt of purchase order, lack of availability, or delays 

in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 

l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 

with related materials and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action: If necessary, Architect will request additional information or 

documentation for evaluation within five days of receipt of a request for substitution. 

Architect will notify Contractor of acceptance or rejection of proposed substitution within 

10 days of receipt of request, or seven days of receipt of additional information or 

documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 

with related products and materials. Engage a qualified testing agency to perform compatibility 

tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 

substitutions. 

1.6 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 

change, but not later than 15 days prior to time required for preparation and review of related 

submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied. If the following conditions are not satisfied, Architect 
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will return requests without action, except to record noncompliance with these 

requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

e. Requested substitution is compatible with other portions of the Work. 

f. Requested substitution has been coordinated with other portions of the Work. 

g. Requested substitution provides specified warranty. 

h. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 

within 60 days after the Notice to Proceed. Requests received after that time may be considered 

or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied. If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume. Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 

Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

g. Requested substitution is compatible with other portions of the Work. 

h. Requested substitution has been coordinated with other portions of the Work. 

i. Requested substitution provides specified warranty. 

j. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project, 

including, but not limited to, the following: 

1. General coordination procedures. 

2. Coordination drawings. 

3. RFIs. 

4. Digital project management procedures. 

5. Web-based Project management software package. 

6. Project meetings. 

B. Related Requirements: 

1. Section 017300 "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 

2. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.2 DEFINITIONS 

A. RFI: Request for Information. Request from Owner, Architect, or Contractor seeking 

information required by or clarifications of the Contract Documents. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 

supplying products. 

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key 

personnel assignments, including superintendent and other personnel in attendance at Project 

site. Identify individuals and their duties and responsibilities; list addresses, cellular telephone 

numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of individuals 

assigned as alternates in the absence of individuals assigned to Project. 

1.4 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 

construction operations included in different Sections that depend on each other for proper 

installation, connection, and operation. 
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1. Schedule construction operations in sequence required to obtain the best results, where 

installation of one part of the Work depends on installation of other components, before 

or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 

accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination. Include such items as required notices, reports, and list of attendees at 

meetings. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and to ensure orderly progress of 

the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

1.5 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 

interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 

form specified. 

1. Architect will return without response those RFIs submitted to Architect by other entities 

controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 

work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 

interpretation and the following: 

1. Project name. 

2. Owner name. 

3. Owner's Project number. 

4. Name of Architect. 

5. Architect's Project number. 

6. Date. 

7. Name of Contractor. 

8. RFI number, numbered sequentially. 

9. RFI subject. 

10. Specification Section number and title and related paragraphs, as appropriate. 

11. Drawing number and detail references, as appropriate. 

12. Field dimensions and conditions, as appropriate. 

13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 

14. Contractor's signature. 
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15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 

C. RFI Forms:  Software-generated form with substantially the same content as indicated above, 

acceptable to Architect. 

1. Attachments shall be electronic files in PDF format. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. 

Allow four days for Architect's response for each RFI. RFIs received by Architect after 1:00 

p.m. will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for approval of Contractor's means and methods. 

d. Requests for coordination information already indicated in the Contract 

Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 

f. Requests for interpretation of Architect's actions on submittals. 

g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt by Architect of additional 

information. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

Submit log weekly. Software log with not less than the following: 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number, including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 

to affected parties. Review response and notify Architect within three days if Contractor 

disagrees with response. 

1.6 DIGITAL PROJECT MANAGEMENT PROCEDURES 

A. Web-Based Project Management Software Package:  Provide, administer, and use web-based 

Project management software package for purposes of hosting and managing Project 

communication and documentation until Final Completion. 

1. Web-based Project management software includes, at a minimum, the following features: 

a. Compilation of Project data, including Contractor, subcontractors, Architect, 

Architect's consultants, Owner, and other entities involved in Project. Include 

names of individuals and contact information. 
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b. Access control for each entity for each workflow process, to determine entity's 

digital rights to create, modify, view, and print documents. 

c. Document workflow planning, allowing customization of workflow between 

project entities. 

d. Creation, logging, tracking, and notification for Project communications required 

in other Specification Sections, including, but not limited to, RFIs, submittals, 

Minor Changes in the Work, Construction Change Directives, and Change Orders. 

e. Track status of each Project communication in real time, and log time and date 

when responses are provided. 

f. Procedures for handling PDFs or similar file formats, allowing markups by each 

entity. Provide security features to lock markups against changes once submitted. 

g. Processing and tracking of payment applications. 

h. Processing and tracking of contract modifications. 

i. Creating and distributing meeting minutes. 

j. Document management for Drawings, Specifications, and coordination drawings, 

including revision control. 

k. Management of construction progress photographs. 

l. Mobile device compatibility, including smartphones and tablets. 

2. Provide up to seven Project management software user licenses for use of Owner, 

Architect, and Architect's consultants. 

3. At completion of Project, provide digital archive in format that is readable by common 

desktop software applications in format acceptable to Architect. Provide data in locked 

format to prevent further changes. 

B. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 

follows: 

1. Assemble complete submittal package into a single indexed file, incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

3. Certifications: Where digitally submitted certificates and certifications are required, 

provide a digital signature with digital certificate on where indicated. 

1.7 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences. 

1. Attendees: Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting. Notify Owner and Architect of scheduled 

meeting dates and times a minimum of four days prior to meeting. Provide meeting 

location or virtual meeting weblinks. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 

3. Minutes: Entity responsible for conducting meeting will record significant discussions 

and agreements achieved. Distribute the meeting minutes to everyone concerned, 

including Owner and Architect, within three days of the meeting. 

B. Progress Meetings:  Conduct progress meetings at weekly intervals. 

1. Attendees: In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 

planning, coordination, or performance of future activities shall be represented at these 
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meetings. All participants at the meeting shall be familiar with Project and authorized to 

conclude matters relating to the Work. 

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review 

other items of significance that could affect progress. Include topics for discussion as 

appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 

Determine whether each activity is on time, ahead of schedule, or behind schedule, 

in relation to Contractor's construction schedule. Determine how construction 

behind schedule will be expedited; secure commitments from parties involved to 

do so. Discuss whether schedule revisions are required to ensure that current and 

subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Deliveries. 

5) Off-site fabrication. 

6) Access. 

7) Site use. 

8) Temporary facilities and controls. 

9) Progress cleaning. 

10) Quality and work standards. 

11) Status of correction of deficient items. 

12) Field observations. 

13) Status of RFIs. 

14) Status of Proposal Requests. 

15) Pending changes. 

16) Status of Change Orders. 

17) Pending claims and disputes. 

18) Documentation of information for payment requests. 

3. Minutes: Entity responsible for conducting the meeting will record and distribute the 

meeting minutes to each party present and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress 

meeting, where revisions to the schedule have been made or recognized. Issue 

revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 

2. Administrative and procedural requirements for submittals. 

B. Related Requirements: 

1. Section 014000 "Quality Requirements" for submitting test and inspection reports, and 

schedule of tests and inspections. 

2. Section 017700 "Closeout Procedures" for submitting closeout submittals and 

maintenance material submittals. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 

Architect's responsive action. Action submittals are those submittals indicated in individual 

Specification Sections as "action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not 

require Architect's responsive action. Submittals may be rejected for not complying with 

requirements. Informational submittals are those submittals indicated in individual Specification 

Sections as "informational submittals." 

1.3 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in 

chronological order by dates required by construction schedule. Include time required for 

review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include 

additional time required for making corrections or revisions to submittals noted by Architect 

and additional time for handling and reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor's construction schedule. 

2. Initial Submittal Schedule: Submit concurrently with startup construction schedule. 

Include submittals required during the first 60 days of construction. List those submittals 

required to maintain orderly progress of the Work and those required early because of 

long lead time for manufacture or fabrication. 

3. Final Submittal Schedule: Submit concurrently with the first complete submittal of 

Contractor's construction schedule. 

a. Submit revised submittal schedule as required to reflect changes in current status 

and timing for submittals. 

4. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
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b. Specification Section number and title. 

c. Submittal Category: Action; informational. 

d. Name of subcontractor. 

e. Description of the Work covered. 

f. Scheduled date for Architect's final release or approval. 

g. Scheduled dates for purchasing. 

h. Scheduled date of fabrication. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.4 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 

2. Date. 

3. Name of Architect. 

4. Name of Contractor. 

5. Name of firm or entity that prepared submittal. 

6. Names of subcontractor, manufacturer, and supplier. 

7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals. 

8. Category and type of submittal. 

9. Submittal purpose and description. 

10. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items. 

11. Drawing number and detail references, as appropriate. 

12. Indication of full or partial submittal. 

13. Location(s) where product is to be installed, as appropriate. 

14. Other necessary identification. 

15. Remarks. 

16. Signature of transmitter. 

B. Options: Identify options requiring selection by Architect. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 

requirements in the Contract Documents, including minor variations and limitations; include 

relevant additional information and revisions, other than those requested by Architect on 

previous submittals. Indicate by highlighting on each submittal or noting on attached separate 

sheet. 

D. Paper Submittals: 

1. Paper Submittals are permitted for physical samples only. 

2. Place a permanent label or title block on each submittal item for identification; include 

name of firm or entity that prepared submittal. 

3. Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title 

block to record Contractor's review and approval markings and action taken by Architect. 

4. Action Submittals: Submit three paper copies of each submittal unless otherwise 

indicated. Architect will return two copies. 
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5. Transmittal for Submittals: Assemble each submittal individually and appropriately for 

transmittal and handling. Transmit each submittal using transmittal form as approved by 

Architect. 

E. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information 

into each PDF file. Name PDF file with submittal number. 

F. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other 

format indicated by Project management software. 

1.5 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of 

submittals are indicated in individual Specification Sections. 

1. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 

to web-based Project management software website. Enter required data in web-based 

software site to fully identify submittal. 

a. If web-based project management software is not used:  

b. Email: Prepare submittals as PDF package and transmit to Architect by sending via 

email. Include PDF transmittal form. Include information in email subject line as 

requested by Architect. Architect will return annotated file. Annotate and retain 

one copy of file as a digital Project Record Document file. 

2. Paper: Prepare submittals in paper form and deliver to Architect. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 

partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals. 

4. Coordinate transmittal of submittals for related parts of the Work specified in different 

Sections, so processing will not be delayed because of need to review submittals 

concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 

Time for review shall commence on Architect's receipt of submittal. No extension of the 

Contract Time will be authorized because of failure to transmit submittals enough in advance of 

the Work to permit processing, including resubmittals. 

1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional time 

if coordination with subsequent submittals is required. Architect will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 

initial submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 
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D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block, and clearly indicate extent of 

revision. 

3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities. Show distribution on transmittal forms. 

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 

submittals that are marked with approval notation from Architect's action stamp. 

1.6 SUBMITTAL REQUIREMENTS 

A. Product Data: Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 

are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams that show factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before Shop Drawings, and before or concurrently with Samples. 

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 

following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 
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C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these 

characteristics with other materials. 

1. Transmit Samples that contain multiple, related components, such as accessories together 

in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes the 

following: 

a. Project name and submittal number. 

b. Generic description of Sample. 

c. Product name and name of manufacturer. 

d. Sample source. 

e. Number and title of applicable Specification Section. 

f. Specification paragraph number and generic name of each item. 

3. Samples shall be submitted in both digitally and physical submittals as follows:  

a. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating 

Sample characteristics and identification information for record. 

b. Web-Based Project Management Software: Prepare submittals in PDF form, and 

upload to web-based Project software website. Enter required data in web-based 

software site to fully identify submittal. 

c. Paper Transmittal: Include paper transmittal, including complete submittal 

information indicated. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity. Sample sets may be 

used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections. Such Samples must be in an undamaged condition at time 

of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 

property, are the property of Contractor. 

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 

sections of units, showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 

manufacturer's product line. Architect will return submittal with options selected. 

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 

from same material to be used for the Work, cured and finished in manner specified, and 

physically identical with material or product proposed for use, and that show full range of 

color and texture variations expected. Samples include, but are not limited to, the 

following: partial sections of manufactured or fabricated components; small cuts or 

containers of materials; complete units of repetitively used materials; swatches showing 

color, texture, and pattern; color range sets; and components used for independent testing 

and inspection. 

a. Number of Samples: Submit three sets of Samples. Architect will retain one 

Sample sets; remainder will be returned. 

1) Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to 

be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 

material or product represented by a Sample, submit at least three sets of 

paired units that show approximate limits of variations. 
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D. Product Schedule: As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location. Include the 

following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 

3. Number and name of room or space. 

4. Location within room or space. 

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of 

firm or person. Include lists of completed projects with project names and addresses, contact 

information of architects and owners, and other information specified. 

F. Design Data: Prepare and submit written and graphic information indicating compliance with 

indicated performance and design criteria in individual Specification Sections. Include list of 

assumptions and summary of loads. Include load diagrams if applicable. Provide name and 

version of software, if any, used for calculations. Number each page of submittal. 

G. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 

entity responsible for preparing certification. Certificates and certifications shall be 

signed by an officer or other individual authorized to sign documents on behalf of that 

entity. Provide a notarized signature where indicated. 

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying 

that Installer complies with requirements in the Contract Documents and, where required, 

is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, 

certifying that manufacturer complies with requirements in the Contract Documents. 

Include evidence of manufacturing experience where required. 

4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying 

that material complies with requirements in the Contract Documents. 

5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying 

that product complies with requirements in the Contract Documents. 

6. Welding Certificates: Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents. Submit record of AWS 

B2.1/B2.1M on AWS forms. Include names of firms and personnel certified. 

H. Test and Research Reports: 

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product. Include written recommendations for substrate 

preparation and primers required. 

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 

performed either during installation of product or after product is installed in its final 

location, for compliance with requirements in the Contract Documents. 

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 

with requirements in the Contract Documents. 

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of tests performed 
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before installation of product, for compliance with performance requirements in the 

Contract Documents. 

5. Product Test Reports: Submit written reports indicating that current product produced by 

manufacturer complies with requirements in the Contract Documents. Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency. 

6. Research Reports: Submit written evidence, from a model code organization acceptable 

to authorities having jurisdiction, that product complies with building code in effect for 

Project. Include the following information: 

a. Name of evaluation organization. 

b. Date of evaluation. 

c. Time period when report is in effect. 

d. Product and manufacturers' names. 

e. Description of product. 

f. Test procedures and results. 

g. Limitations of use. 

1.7 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are insufficient to perform services or certification required, submit a 

written request for additional information to Architect. 

B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and other 

required submittals, submit digitally signed PDF file of certificate, signed and sealed by the 

responsible design professional, for each product and system specifically assigned to Contractor 

to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents. Include list of codes, loads, and other factors used in performing 

these services. 

1.8 CONTRACTOR'S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 

coordination with other Work of the Contract and for compliance with the Contract Documents. 

Note corrections and field dimensions. Mark with approval stamp before submitting to 

Architect. 

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 

approval stamp or indication in web-based Project management software. Include name of 

reviewer, date of Contractor's approval, and statement certifying that submittal has been 

reviewed, checked, and approved for compliance with the Contract Documents. 

1. Architect will not review submittals received from Contractor that do not have 

Contractor's review and approval. 
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1.9 ARCHITECT'S REVIEW 

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions 

required. 

1. Digital Submittals: Architect will indicate, via markup on each submittal, the appropriate 

action, as follows: 

a. Conforms As Is: Where submittals are marked "Conforms As Is," that part of the 

Work covered by the submittal may proceed provided it complies with 

requirements of the Contract Documents; final acceptance will depend upon that 

compliance. 

b. Conforms As Noted: When submittals are marked "Confirms As Noted," that part 

of the Work covered by the submittal may proceed provided it complies with both 

the Architect's notations or corrections on the submittal and requirements of the 

Contract Documents; final acceptance will depend on that compliance. 

c. When submittal is marked "Does Not Conform;" or "Revise and Resubmit," do not 

proceed with that part of the Work covered by the submittal, including purchasing, 

fabrication, delivery, or other activity. Revise and prepare a new submittal in 

accordance with the Architect's notations; resubmit without delay. Repeat if 

necessary to obtain a different action mark. Do not permit submittals marked as 

indicated above to be used at the Project site, or elsewhere where construction is in 

progress. 

2. Paper Submittals: Architect will stamp each submittal with an action stamp and will mark 

stamp appropriately to indicate action, as follows: 

a. Conforms As Is: Where submittals are marked "Conforms As Is," that part of the 

Work covered by the submittal may proceed provided it complies with 

requirements of the Contract Documents; final acceptance will depend upon that 

compliance. 

b. Conforms As Noted: When submittals are marked "Confirms As Noted," that part 

of the Work covered by the submittal may proceed provided it complies with both 

the Architect's notations or corrections on the submittal and requirements of the 

Contract Documents; final acceptance will depend on that compliance. 

c. When submittal is marked "Does Not Conform;" or "Revise and Resubmit," do not 

proceed with that part of the Work covered by the submittal, including purchasing, 

fabrication, delivery, or other activity. Revise and prepare a new submittal in 

accordance with the Architect's notations; resubmit without delay. Repeat if 

necessary to obtain a different action mark. Do not permit submittals marked as 

indicated above to be used at the Project site, or elsewhere where construction is in 

progress. 

B. Informational Submittals: Architect will review each submittal and will not return it, or will 

return it if it does not comply with requirements. Architect will forward each submittal to 

appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

E. Architect will discard submittals received from sources other than Contractor. 
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F. Submittals not required by the Contract Documents will be returned by Architect without 

action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 

indicated. These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 

are specified in their respective Specification Sections. Requirements in individual 

Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-

assurance and quality-control procedures that facilitate compliance with the Contract 

Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 

required by Architect, Owner, or authorities having jurisdiction are not limited by 

provisions of this Section. 

1.2 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 

described, means having successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; being familiar with special requirements indicated; and 

having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site 

for installation of the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 

employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a Work result does not require that 

certain construction activities specified apply exclusively to specific trade(s). 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before 

products and materials are incorporated into the Work, to verify performance or compliance 

with specified criteria. Unless otherwise indicated, copies of reports of tests or inspections 

performed for other than the Project do not meet this definition. 

E. Product Tests: Tests and inspections that are performed by a nationally recognized testing 

laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 

NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
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qualified to conduct product testing and acceptable to authorities having jurisdiction, to 

establish product performance and compliance with specified requirements. 

F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the 

source (e.g., plant, mill, factory, or shop). 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 

"testing laboratory" has the same meaning as the term "testing agency." 

H. Quality-Assurance Services: Activities, actions, and procedures performed before and during 

execution of the Work, to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 

execution of the Work, to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements. Contractor's quality-control services do not 

include contract administration activities performed by Architect. 

1.3 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible 

design professional, for each product and system specifically assigned to Contractor to be 

designed or certified by a design professional, indicating that the products and systems are in 

compliance with performance and design criteria indicated. Include list of codes, loads, and 

other factors used in performing these services. 

1.4 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 

requirements is specified and the standards or requirements establish different or conflicting 

requirements for minimum quantities or quality levels, inform the Architect regarding the 

conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 

requirements that are different, but apparently equal, to Architect for clarification before 

proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the 

minimum provided or performed. The actual installation may comply exactly with the minimum 

quantity or quality specified, or it may exceed the minimum within reasonable limits. To 

comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 

before proceeding. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor's quality-control personnel. 

B. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, 

submit copy of written statement of responsibility submitted to authorities having jurisdiction 

before starting work on the following systems: 

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience. Include proof of qualifications in the form of a 

recent report on the inspection of the testing agency by a recognized authority. 

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 

3. Description of test and inspection. 

4. Identification of applicable standards. 

5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

E. Reports: Prepare and submit certified written reports and documents as specified. 

F. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents established for 

compliance with standards and regulations bearing on performance of the Work. 

1.6 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections. Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, telephone number, and email address of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample-taking and testing and 

inspection. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 
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B. Manufacturer's Technical Representative's Field Reports: Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in other 

Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 

report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

6. Statement of whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 

manufacturer's factory-authorized service representative's tests and inspections specified in 

other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 

representative making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

4. Statement of whether conditions, products, and installation will affect warranty. 

5. Other required items indicated in individual Specification Sections. 

1.7 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 

individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. As applicable, procure products 

from manufacturers able to meet qualification requirements, warranty requirements, and 

technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 

assembling work similar in material, design, and extent to that indicated for this Project, whose 

work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated. Engineering services are defined as those performed 

for installations of the system, assembly, or product that is similar in material, design, and 

extent to those indicated for this Project. 
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F. Specialists: Certain Specification Sections require that specific construction activities be 

performed by entities who are recognized experts in those operations. Specialists will satisfy 

qualification requirements indicated and engage in the activities indicated. 

1. Requirements of authorities having jurisdiction supersede requirements for specialists. 

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent 

agency with the experience and capability to conduct testing and inspection indicated, as 

documented in accordance with ASTM E329, and with additional qualifications specified in 

individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 

authorities. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect installation 

of manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

I. Factory-Authorized Service Representative Qualifications: An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and 

perform service on installations of manufacturer's products that are similar in material, design, 

and extent to those indicated for this Project. 

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing 

for compliance with specified requirements for performance and test methods, comply with the 

following Contractor's responsibilities, including the following: 

1. Provide test specimens representative of proposed products and construction. 

2. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 

3. Provide sizes and configurations of test assemblies to adequately demonstrate capability 

of products to comply with performance requirements. 

4. Testing Agency Responsibilities: Submit a certified written report of each test, 

inspection, and similar quality-assurance service to Architect, with copy to Contractor. 

Interpret tests and inspections, and state in each report whether tested and inspected Work 

complies with or deviates from the Contract Documents. 

1.8 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspection they are engaged to 

perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 

that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities, whether specified or 

not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction. Perform quality-control services required of Contractor 

by authorities having jurisdiction, whether specified or not. 
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2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

D. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 

duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections, and state in each report whether tested and 

inspected Work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections. Report results in writing as specified in Section 013300 "Submittal 

Procedures." 

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work. Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

G. Contractor's Associated Requirements and Services: Cooperate with agencies and 

representatives performing required tests, inspections, and similar quality-control services, and 

provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of 

operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspection equipment at Project 

site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 

quality-control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents. Coordinate and submit concurrently with 

Contractor's Construction Schedule. Update and submit with each Application for Payment. 

1. Schedule Contents: Include tests, inspections, and quality-control services, including 

Contractor- and Owner-retained services, commissioning activities, and other Project-

required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party 

involved in performance of portions of the Work where tests and inspections are required. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 

inspection log for Architect's and authorities' having jurisdiction reference during normal 

working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, repair 

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes. Restore patched areas 

and extend restoration into adjoining areas with durable seams that are as invisible as 

possible. Comply with the Contract Document requirements for cutting and patching in 

Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 
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C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 

Project; product delivery, storage, and handling; manufacturers' standard warranties on 

products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock. The term "product" includes the terms "material," 

"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 

literature that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 

facility. Salvaged items or items reused from other projects are not considered new 

products. Items that are manufactured or fabricated to include recycled content materials 

are considered new products, unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved 

through the comparable product submittal process described in Part 2 "Comparable 

Products" Article, to have the indicated qualities related to type, function, dimension, in-

service performance, physical properties, appearance, and other characteristics that equal 

or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product 

is named and accompanied by the words "basis-of-design product," including make or model 

number or other designation. Published attributes and characteristics of basis-of-design product 

establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 

description, product attributes and characteristics may be listed to establish the significant 

qualities related to type, function, in-service performance and physical properties, weight, 

dimension, durability, visual characteristics, and other special features and requirements 

for purposes of evaluating comparable products of additional manufacturers named in the 

specification. Manufacturer's published attributes and characteristics of basis-of-design 

product also establish salient characteristics of products for purposes of evaluating 

comparable products. 

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with 

requirements" introduces a product selection procedure in an individual Specification Section, 

provide products qualified under the specified product procedure. In the event that a named 

product or product by a named manufacturer does not meet the other requirements of the 

specifications, select another named product or product from another named manufacturer that 
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does meet the requirements of the specifications; submit a comparable product request or 

substitution request, if applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration of a 

comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to be 

replaced, including Specification Section number and title and Drawing numbers and 

titles. 

2. Data indicating compliance with the requirements specified in Part 2 "Comparable 

Products" Article. 

E. Basis-of-Design Product Specification Submittal: An action submittal complying with 

requirements in Section 013300 "Submittal Procedures." 

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations 

on substitutions. 

1.3 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 

products for use on Project, select product compatible with products previously selected, even if 

previously selected products were also options. 

B. Identification of Products: Except for required labels and operating data, do not attach or 

imprint manufacturer or product names or trademarks on exposed surfaces of products or 

equipment that will be exposed to view in occupied spaces or on the exterior. 

1. Labels: Locate required product labels and stamps on a concealed surface, or, where 

required for observation following installation, on a visually accessible surface that is not 

conspicuous. 

2. Equipment Nameplates: Provide a permanent nameplate on each item of service- or 

power-operated equipment. Locate on a visually accessible but inconspicuous surface. 

Include information essential for operation, including the following: 

a. Name of product and manufacturer. 

b. Model and serial number. 

c. Capacity. 

d. Speed. 

e. Ratings. 

3. See individual identification Sections in Divisions 21, 22, 23, and 26 for additional 

equipment identification requirements. 

1.4 COORDINATION 

A. Modify or adjust affected work as necessary to integrate work of approved comparable products 

and approved substitutions. 
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1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, 

deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 

instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 

that products are undamaged and properly protected. 

C. Storage: 

1. Provide a secure location and enclosure at Project site for storage of materials and 

equipment. 

2. Store products to allow for inspection and measurement of quantity or counting of units. 

3. Store materials in a manner that will not endanger Project structure. 

4. Store products that are subject to damage by the elements under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation and with 

adequate protection from wind. 

5. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 

8. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces. Coordinate location with Owner. 

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual 

manufacturer for a particular product and issued in the name of the Owner or endorsed by 

manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 

specific rights for Owner and issued in the name of the Owner or endorsed by 

manufacturer to Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 

identification, ready for execution. 
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1. Manufacturer's Standard Form: Modified to include Project-specific information and 

properly executed. 

2. Specified Form: When specified forms are included in the Project Manual, prepare a 

written document, using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for 

submitting special warranties. 

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 

undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties meeting 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 

6. Or Equal: For products specified by name and accompanied by the term "or equal," "or 

approved equal," or "or approved," comply with requirements in "Comparable Products" 

Article to obtain approval for use of an unnamed product. 

a. Submit additional documentation required by Architect in order to establish 

equivalency of proposed products. Unless otherwise indicated, evaluation of "or 

equal" product status is by the Architect, whose determination is final. 

B. Product Selection Procedures: 

1. Sole Product: Where Specifications name a single manufacturer and product, provide the 

named product that complies with requirements. Comparable products or substitutions for 

Contractor's convenience will not be considered. 

a. Sole product may be indicated by the phrase "Subject to compliance with 

requirements, provide the following." 

2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 

Comparable products or substitutions for Contractor's convenience will not be 

considered. 

a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance 

with requirements, provide products by the following." 

3. Limited List of Products: Where Specifications include a list of names of both 

manufacturers and products, provide one of the products listed that complies with 

requirements. Comparable products or substitutions for Contractor's convenience will be 

considered unless otherwise indicated. 
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a. Limited list of products may be indicated by the phrase "Subject to compliance 

with requirements, provide one of the following." 

4. Non-Limited List of Products: Where Specifications include a list of names of both 

available manufacturers and products, provide one of the products listed or an unnamed 

product that complies with requirements. 

a. Non-limited list of products is indicated by the phrase "Subject to compliance with 

requirements, available products that may be incorporated in the Work include, but 

are not limited to, the following." 

b. Provision of an unnamed product is not considered a substitution, if the product 

complies with requirements. 

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' 

names, provide a product by one of the manufacturers listed that complies with 

requirements. Comparable products or substitutions for Contractor's convenience will be 

considered unless otherwise indicated. 

a. Limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, provide products by one of the following." 

6. Non-Limited List of Manufacturers: Where Specifications include a list of available 

manufacturers, provide a product by one of the manufacturers listed or a product by an 

unnamed manufacturer that complies with requirements. 

a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, available manufacturers whose products may be incorporated in 

the Work include, but are not limited to, the following." 

b. Provision of products of an unnamed manufacturer is not considered a substitution, 

if the product complies with requirements. 

7. Basis-of-Design Product: Where Specifications name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 

indicated product or a comparable product by one of the other named manufacturers. 

Drawings and Specifications may additionally indicate sizes, profiles, dimensions, and 

other characteristics that are based on the product named. Comply with requirements in 

"Comparable Products" Article for consideration of an unnamed product by one of the 

other named manufacturers. 

a. For approval of products by unnamed manufacturers, comply with requirements in 

Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's 

sample," provide a product that complies with requirements and matches Architect's sample. 

Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Section 012500 "Substitution 

Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 

Architect from manufacturer's full range" or a similar phrase, select a product that complies 

with requirements. Architect will select color, gloss, pattern, density, or texture from 

manufacturer's product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's 

request for comparable product when the following conditions are satisfied. If the following 
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conditions are not satisfied, Architect may return requests without action, except to record 

noncompliance with the following requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is 

consistent with the Contract Documents, will produce the indicated results, and is 

compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named 

basis-of-design product. Significant product qualities include attributes, such as type, 

function, in-service performance and physical properties, weight, dimension, durability, 

visual characteristics, and other specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects, with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request 

additional information or documentation for evaluation, as specified in Section 013300 

"Submittal Procedures." 

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures." 

2. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

C. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request 

for use of comparable product is not intended to satisfy other submittal requirements. Comply 

with specified submittal requirements. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 

Work, including, but not limited to, the following: 

1. Construction layout. 

2. Installation of the Work. 

3. Cutting and patching. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

7. Correction of the Work. 

1.2 DEFINITIONS 

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

subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 

installation of subsequent work. 

1.3 QUALITY ASSURANCE 

A. Professional Engineer Qualifications: Refer to Section 014000 "Quality Requirements." 

B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 

construction elements. 

1. Structural Elements: When cutting and patching structural elements, or when 

encountering the need for cutting and patching of elements whose structural function is 

not known, notify Architect of locations and details of cutting and await directions from 

Architect before proceeding. Shore, brace, and support structural elements during cutting 

and patching. Do not cut and patch structural elements in a manner that could change 

their load-carrying capacity or increase deflection. 

2. Operational Elements: Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 

increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
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that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 

replace construction that has been cut and patched in a visually unsatisfactory manner. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 

recommendations and instructions for installation of specified products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 

surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 

possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will provide a match acceptable to Architect for the visual and functional performance of 

in-place materials. Use materials that are not considered hazardous. 

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 

to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 

applicable, use products that comply with the California Code of Regulations maximum 

allowable VOC levels. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed. Before beginning sitework, investigate 

and verify the existence and location of underground utilities, mechanical and electrical 

systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, gas service piping, and water-service piping; underground 

electrical services; and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 

Work, examine substrates, areas, and conditions, with Installer or Applicator present where 

indicated, for compliance with requirements for installation tolerances and other conditions 

affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 
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2. Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

C. Written Report: Where a written report listing conditions detrimental to performance of the 

Work is required by other Sections, include the following: 

1. Description of the Work, including Specification Section number and paragraph, and 

Drawing sheet number and detail, where applicable. 

2. List of detrimental conditions, including substrates. 

3. List of unacceptable installation tolerances. 

4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 

with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, 

move, or relocate existing utility structures, utility poles, lines, services, or other utility 

appurtenances located in or affected by construction. Coordinate with authorities having 

jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 

measurements before installing each product. Where portions of the Work are indicated to fit to 

other construction, verify dimensions of other construction by field measurements before 

fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 

clarification of the Contract Documents, submit a request for information to Architect in 

accordance with requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks and existing conditions. If 

discrepancies are discovered, notify Architect promptly. 

B. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill 

and topsoil placement, utility slopes, and rim and invert elevations. 

C. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 

foundations, column grids, and floor levels, including those required for mechanical and 

electrical work. Transfer survey markings and elevations for use with control lines and levels. 

Level foundations and piers from two or more locations. 
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D. Record Log: Maintain a log of layout control work. Record deviations from required lines and 

levels. Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used. Make the log 

available for reference by Architect. 

3.4 INSTALLATION 

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as 

indicated. 

1. Make vertical work plumb, and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure satisfactory results as judged 

by Architect. Maintain conditions required for product performance until Substantial 

Completion. 

D. Conduct construction operations, so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy of type expected for 

Project. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 

items on-site and placement in permanent locations. 

F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise 

levels. 

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be 

factory prepared and field installed. Check Shop Drawings of other portions of the Work to 

confirm that adequate provisions are made for locating and installing products to comply with 

indicated requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 

and number to securely anchor each component in place, accurately located and aligned with 

other portions of the Work. Where size and type of attachments are not indicated, verify size 

and type required for load conditions with manufacturer. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 

heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 
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I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, 

arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together 

to form hairline joints. 

3.5 CUTTING AND PATCHING 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and 

patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Temporary Support: Provide temporary support of Work to be cut. 

C. Protection: Protect in-place construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

D. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction. If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping. Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 

entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

E. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work. Patch with durable seams that are as invisible as 

practicable, as judged by Architect. Provide materials and comply with installation requirements 

specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 

into retained adjoining construction in a manner that will eliminate evidence of patching 

and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials. 

b. Restore damaged pipe covering to its original condition. 

F. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 



MADISON BRT  15 JUL 2022 
STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

EXECUTION 017300 - 6 

3.6 PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 

Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 

debris. 

2. Remove waste materials at the end of each day. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 

containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 

are working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 

specifically recommended. If specific cleaning materials are not recommended, use cleaning 

materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from 

damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 

down sewers or into waterways. Comply with City’s waste disposal requirements. 

H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place. Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period. Adjust and lubricate operable components to ensure 

operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 

deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove 

malfunctioning units, replace with new units, and retest. 
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B. Adjust equipment for proper operation. Adjust operating components for proper operation 

without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 

"Quality Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 

B. Protection of Existing Items: Provide protection and ensure that existing items to remain 

undisturbed by construction are maintained in condition that existed at commencement of the 

Work. 

C. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged 

substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 

with matching materials, and properly adjusting operating equipment. 

B. Repair Work previously completed and subsequently damaged during construction period. 

Repair to like-new condition. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 

without visible evidence of repair. 

E. Repair components that do not operate properly. Remove and replace operating components 

that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

1.2 DEFINITIONS 

A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, 

prepared for the Architect's use prior to Architect's inspection, to determine if the Work is 

substantially complete. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items required by 

other Sections. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 

corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons 

why the Work is incomplete. 
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B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion. List items below 

that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, 

permitting Owner unrestricted use of the Work and access to services and utilities. 

Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in individual Sections, including specific warranties, 

workmanship bonds, maintenance service agreements, final certifications, and similar 

documents. 

3. Submit maintenance material submittals specified in individual Sections, including tools, 

spare parts, extra materials, and similar items, and deliver to location designated by 

Architect. Label with manufacturer's name and model number. 

a. Schedule of Maintenance Material Items: Prepare and submit schedule of 

maintenance material submittal items, including name and quantity of each item 

and name and number of related Specification Section. Obtain Architect's signature 

for receipt of submittals. 

4. Submit testing, adjusting, and balancing records. 

5. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion. List items below 

that are incomplete at time of request. 

1. Complete startup and testing of systems and equipment. 

2. Perform preventive maintenance on equipment used prior to Substantial Completion. 

3. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

4. Terminate and remove temporary facilities from Project site, along with construction 

tools and similar elements. 

5. Complete final cleaning requirements. 

6. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 

minimum of 10 days prior to date the Work will be completed and ready for final inspection and 

tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 

inspection or will notify Contractor of items, either on Contractor's list or additional items 

identified by Architect, that must be completed or corrected before certificate will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 

completed or corrected. 

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

Completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final 

Completion, complete the following: 

1. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 
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and dated by Architect. Certified copy of the list shall state that each item has been 

completed or otherwise resolved for acceptance. 

2. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 

10 days prior to date the Work will be completed and ready for final inspection and tests. On 

receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection 

or will notify Contractor of construction that must be completed or corrected before certificate 

will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 

completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS 

A. Organization of List: Include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 

necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize items applying to each space by major element, including categories for 

ceilings, individual walls, floors, equipment, and building systems. 

2. Include the following information at the top of each page: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Contractor. 

e. Page number. 

3. Submit list of incomplete items in one of the following formats: 

a. MS Excel Electronic File: Architect will return annotated file. 

b. Web-Based Project Software Upload: Utilize software feature for creating and 

updating list of incomplete items (punch list). 

1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 

the Work where warranties are indicated to commence on dates other than date of Substantial 

Completion, or when delay in submittal of warranties might limit Owner's rights under 

warranty. 

B. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 

warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 

navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit on digital media acceptable to Architect or by uploading to web-based project 

software site. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 

to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site of rubbish, waste material, litter, and other foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 

foreign deposits. 

c. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured 

surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 

e. Remove snow and ice to provide safe access. 

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 

weathering of exterior surfaces.  

g. Remove debris and surface dust from limited-access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Clean transparent materials, including glass. Remove glazing compounds and other 

noticeable, vision-obscuring materials.  

i. Remove labels that are not permanent. 

j. Wipe surfaces of electrical equipment and similar equipment. Remove excess 

lubrication, paint and mortar droppings, and other foreign substances. 

k. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 

l. Clean strainers. 

m. Leave Project clean and ready for occupancy. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations required by Section 017300 "Execution" before 

requesting inspection for determination of Substantial Completion. 
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END OF SECTION 017700 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 

2. Shoring, bracing, and anchoring. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 

2. Concealed surface form-facing material. 

3. Form ties. 

4. Form-release agent. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and 

reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and 

construction loads that might be applied, until structure can support such loads, so that resulting 

concrete conforms to the required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 

Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center 

spacing of supports. 

2.2 FORM-FACING MATERIALS 

A. As-Cast Surface Form-Facing Material: 

1. Provide continuous, true, and smooth concrete surfaces. 

2. Furnish in largest practicable sizes to minimize number of joints. 
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3. Acceptable Materials: As required to comply with Surface Finish designations specified 

in Section 033000 "Cast-In-Place Concrete, and as follows: 

a. Plywood, metal, or other approved panel materials. 

b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1. 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 

approved material. 

1. Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 RELATED MATERIALS 

A. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

B. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 

stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 

concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

2. Form release agent for form liners shall be acceptable to form liner manufacturer. 

C. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal 

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 

concrete on removal. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301. 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the 

Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast 

finishes. 

C. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 

2. Exposed Concrete: Symmetrically align joints in forms. 

D. Construct removable forms for easy removal without hammering or prying against concrete 

surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
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E. Do not use rust-stained, steel, form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips. 

2. Use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 

concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. At construction joints, overlap forms onto previously placed concrete not less than 12 inches. 

J. Form openings, chases, offsets, sinkages, blocking, screeds, and bulkheads required in the 

Work. 

1. Determine sizes and locations from trades providing such items. 

2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings. 

K. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 

2. Install so strength and appearance of concrete are not impaired, at locations indicated or 

as approved by Architect. 

3. Place joints perpendicular to main reinforcement. 

L. Provide temporary ports or openings in formwork where required to facilitate cleaning and 

inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 

allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of 

form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces. 

M. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 

N. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

O. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 
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3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 

3. Clean embedded items immediately prior to concrete placement. 

END OF SECTION 031000 
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 

2. Welded-wire reinforcement. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 

2. Bar supports. 

3. Mechanical splice couplers. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 

2. Include bar sizes, lengths, materials, grades, bar schedules, bent bar diagrams, bar 

arrangement, location of splices, lengths of lap splices, details of mechanical splice 

couplers, details of welding splices, and supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the structure. 

1. Location of construction joints is subject to approval of Architect. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition and 

carbon equivalent of the steel in accordance with ASTM A706/A706M. 

2. Mechanical splice couplers. 
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PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615, Grade 60, deformed. 

B. Epoxy-Coated Reinforcing Bars: 

1. Steel Bars: ASTM A615, Grade 60, deformed bars. 

2. Epoxy Coating: ASTM A775 with less than 2 percent damaged coating in each 12-inch 

bar length. 

C. Plain-Steel Welded-Wire Reinforcement: ASTM A1064, plain, fabricated from as-drawn steel 

wire into flat sheets. 

2.2 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with 

CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and 

as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports contact 

forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or 

CRSI Class 2 stainless steel bar supports. 

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other 

dielectric-polymer-coated wire bar supports. 

B. Mechanical Splice Couplers: ACI 318 Type 1, same material of reinforcing bar being spliced. 

C. Steel Tie Wire: ASTM A1064, annealed steel, not less than 0.0508 inch in diameter. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

reduce bond to concrete. 
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3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not 

less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 

1. Stagger splices in accordance with ACI 318. 

2. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions. 

G. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 

Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to not 

exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. 

4. Lace overlaps with wire. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 

2. Continue reinforcement across construction joints unless otherwise indicated. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing and inspecting agency to perform field tests and 

inspections and prepare test reports. 
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END OF SECTION 032000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 

procedures, and finishes. 

B. Related Requirements: 

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form 

liners, insulating concrete forms, and waterstops. 

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 

reinforcement. 

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 

materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Aggregates. 

5. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 

supplementary cementitious materials, air entrainment, aggregates, temperature at 

time of concrete placement, relative humidity at time of concrete placement, curing 

conditions, and use of other admixtures. 

6. Curing materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 
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3. Durability exposure class. 

4. Maximum w/cm. 

5. Slump limit. 

6. Air content. 

7. Nominal maximum aggregate size. 

8. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted. 

9. Intended placement method. 

10. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

C. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 

Mixtures" Article, including the following: 

1. Concrete Class designation. 

2. Location within Project. 

3. Exposure Class designation. 

4. Formed Surface Finish designation and final finish. 

5. Final finish for floors. 

6. Curing process. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 

4. Bonding agents. 

5. Adhesives. 

6. Joint-filler strips. 

B. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Aggregates. 

5. Admixtures. 

C. Preconstruction Test Reports: For each mix design. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 
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1.6 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be caused by 

frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 

4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing 

steel. 

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 

Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 

Project. 

2. Obtain each type or class of cementitious material of the same brand from the same 

manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I, gray. 

2. Fly Ash: ASTM C618, Class C or F. 

3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. 

Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal. 
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2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C260/C260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that 

do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. 

Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 

2. Retarding Admixture: ASTM C494/C494M, Type B. 

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable. 

2.3 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F: Black. 

b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 

c. Ambient Temperature Above 85 deg F: White. 

D. Water: Potable or complying with ASTM C1602/C1602M. 

E. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 

Type 1, Class A. 

F. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 

Type 1, Class A. 

2.4 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene 

butadiene. 
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2.5 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, in accordance with ACI 301. 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 

based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 

2. Slag Cement: 50 percent by mass. 

3. Total of Fly Ash or Other Pozzolans, and Slag Cement: 50 percent by mass, with fly ash 

or pozzolans not exceeding 25 percent by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as 

required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

2.6 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings, foundation walls, and platforms. 

1. Exposure Class: ACI 318 F3. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 

3. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery. 

B. Class B: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength: 4000 psi at 28 days. 

3. Air Content:  Do not use an air-entraining admixture or allow total air content to exceed 3 

percent for concrete used in trowel-finished floors. 

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 

ASTM C94, and furnish batch ticket information. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 
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1. Before placing concrete, verify that installation of concrete forms, accessories, and 

reinforcement, and embedded items is complete and that required inspections have been 

performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 

to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, including source 

of water and continuous electrical power at Project site during site curing period for test 

samples. 

4. Security and protection for test samples and for testing and inspection equipment at 

Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining Work that 

is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of ANSI/AISC 303. 

3.4 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 

Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise indicated. 

b. Do not continue reinforcement through sides of strip placements of slabs. 

3. Unless otherwise indicated on Drawings, locate vertical joints in walls near corners, and 

in concealed locations where possible. 

4. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 

into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 

concrete thickness as follows: 
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1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 

or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action 

does not tear, abrade, or otherwise damage surface and before concrete develops random 

cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 

junctions with vertical surfaces, such as foundation walls and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface unless otherwise indicated on Drawings. 

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 

required, lace or clip sections together. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement and embedded 

items is complete and that required inspections are completed. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 

concrete placement. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

1. Deposit concrete to avoid segregation. 

2. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 

3. Consolidate placed concrete with mechanical vibrating equipment in accordance with 

ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches into preceding layer. 

c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 

d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded items 

without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for slabs in a continuous operation, within limits of 

construction joints, until placement of a panel or section is complete. 

1. Do not place concrete slabs in a checkerboard sequence. 
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2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 

3. Maintain reinforcement in position on chairs during concrete placement. 

4. Screed slab surfaces with a straightedge and strike off to correct elevations. 

5. Level concrete, cut high areas, and fill low areas. 

6. Slope surfaces uniformly to drains where required. 

7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. 

8. Do not further disturb slab surfaces before starting finishing operations. 

3.6 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 

material. 

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 

b. Remove projections larger than 1 inch. 

c. Tie holes do not require patching. 

d. Surface Tolerance: ACI 117 Class D. 

e. Apply to concrete surfaces not exposed to public view. 

2. ACI 301 Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing 

material, arranged in an orderly and symmetrical manner with a minimum of seams. 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 

b. Remove projections larger than 1/4 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class B. 

e. Locations: Apply to concrete surfaces exposed to public view. 

B. Related Unformed Surfaces: 

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 

surfaces, strike off smooth and finish with a color and texture matching adjacent formed 

surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 

surfaces unless otherwise indicated. 

3.7 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 

operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: 
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1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to 

permit operation of specific float apparatus, consolidate concrete surface with power-

driven floats or by hand floating if area is small or inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 

granular texture and complies with ACI 117 tolerances for conventional concrete. 

3. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand or 

power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 

uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 

coverings. 

4. Do not add water to concrete surface. 

5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 

percent. 

6. Apply a trowel finish to surfaces exposed to view. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 

randomly trafficked floor surface: 

a. Slabs on Ground: 

1) Finish and measure surface so gap at any point between concrete surface 

and an unleveled, freestanding, 10-ft. long straightedge resting on two high 

spots and placed anywhere on the surface does not exceed 1/8 inch. 

D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations 

indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 

unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 

3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

3.9 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
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2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with ACI 

305.1, before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces. 

2. If forms remain during curing period, moist cure after loosening forms. 

3. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final 

setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 

c. Absorptive Cover: Pre-dampen absorptive material before application; apply 

additional water to absorptive material to maintain concrete surface continuously 

wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 

sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 

by power spray or roller in accordance with manufacturer's written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after initial 

application. 

2) Maintain continuity of coating and repair damage during curing period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 

2. Interior Concrete Floors: 

a. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in 

accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 

application. 

3) Maintain continuity of coating, and repair damage during curing period. 

4) Removal: After curing period has elapsed, remove curing compound 

without damaging concrete surfaces by method recommended by curing 

compound manufacturer. 

3.10 TOLERANCES 

A. Conform to ACI 117. 

3.11 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 
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1. Repair and patch defective areas when approved by Architect. 

2. Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 

parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 

spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 

stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 

1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 

d. Fill and compact with patching mortar before bonding agent has dried. 

e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 

standard portland cement, so that, when dry, patching mortar matches surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color match 

before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability and 

structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances 

specified for each surface. 

a. Correct low and high areas. 

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 

template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 

honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 

penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 

4. Correct localized low areas during, or immediately after, completing surface-finishing 

operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to remain exposed with repair topping. 
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a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match 

adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 

manufacturer's written instructions to produce a smooth, uniform, plane, and level 

surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 

by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel reinforcement 

with at least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply bonding 

agent. 

c. Mix patching concrete of same materials and mixture as original concrete, except 

without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 

e. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, 

and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 

patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 

approval. 

3.12 FIELD QUALITY CONTROL 

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

and inspections and to submit reports. 

1. Testing agency to be responsible for providing curing container for composite samples on 

Site and verifying that field-cured composite samples are cured in accordance with 

ASTM C31. 

2. Testing agency to immediately report to Architect, Contractor, and concrete manufacturer 

any failure of Work to comply with Contract Documents. 

3. Testing agency to report results of tests and inspections, in writing, to Owner, Architect, 

Contractor, and concrete manufacturer within 48 hours of inspections and tests. 

a. Test reports to include reporting requirements of ASTM C31, ASTM C39, and 

ACI 301, including the following as applicable to each test and inspection: 

1) Project name. 
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2) Name of testing agency. 

3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing. 

4) Name of concrete manufacturer. 

5) Date and time of inspection, sampling, and field testing. 

6) Date and time of concrete placement. 

7) Location in Work of concrete represented by samples. 

8) Date and time sample was obtained. 

9) Truck and batch ticket numbers. 

10) Design compressive strength at 28 days. 

11) Concrete mixture designation, proportions, and materials. 

12) Field test results. 

13) Information on storage and curing of samples before testing, including 

curing method and maximum and minimum temperatures during initial 

curing period. 

14) Type of fracture and compressive break strengths at seven days and 28 days. 

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 

agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 

design air content, design slump at time of batching, and amount of water that can be added at 

Project site. 

C. Inspections: 

1. Headed bolts and studs. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

5. Batch Plant Inspections: On a random basis, as determined by Architect. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 

ASTM C 172 to be performed in accordance with the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 

cu. yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for 

each concrete mixture, testing to be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 

2. Slump: ASTM C143: 

a. One test at point of placement for each composite sample, but not less than one test 

for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C231 pressure method, for normal-weight concrete. 

a. One test for each composite sample, but not less than one test for each day's pour 

of each concrete mixture. 
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4. Concrete Temperature: ASTM C1064: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, 

and one test for each composite sample. 

5. Compression Test Specimens: ASTM C31: 

a. Cast, initial cure, and field cure four standard cylinder specimens for each 

composite sample. 

6. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one field-cured specimen at seven days and one set of two specimens at 28 

days. 

b. A compressive-strength test to be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 

7. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength, 

and no compressive strength test value is less than 90 percent of specified compressive 

strength. 

8. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Architect but will not be used as sole basis for approval or rejection of 

concrete. 

9. Additional Tests: 

a. Testing and inspecting agency to make additional tests of concrete when test 

results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Architect. 

b. Testing and inspecting agency may conduct tests to determine adequacy of 

concrete by cored cylinders complying with ASTM C42 or by other methods as 

directed by Architect. 

1) Acceptance criteria for concrete strength to be in accordance with ACI 301, 

Section 1.6.6.3. 

10. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

11. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 

3.13 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 

2. Diaper hydraulic equipment used over concrete surfaces. 

3. Prohibit vehicles from interior concrete slabs. 

4. Prohibit use of pipe-cutting machinery over concrete surfaces. 

5. Prohibit placement of steel items on concrete surfaces. 

6. Prohibit use of acids or acidic detergents over concrete surfaces. 
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END OF SECTION 033000 
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SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concrete masonry units. 
2. Lintels. 
3. Brick. 
4. Mortar and grout materials. 
5. Reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Accessories. 
9. Mortar and grout mixes. 

B. Products Installed but not Furnished under This Section: 
1. Steel lintels in unit masonry. 
2. Steel shelf angles for supporting unit masonry. 
3. Cavity wall insulation adhered to masonry backup. 

C. Related Requirements: 
1. Section 072100 "Thermal Insulation" for cavity wall insulation. 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For the following: 
1. Masonry Units: Indicate sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Indicate bending, lap lengths, and placement of unit masonry 

reinforcing bars. Comply with ACI 315R. Indicate elevations of reinforced walls. 
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications. 

C. Samples for Initial Selection: 
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1. Decorative CMUs, in the form of small-scale units. 
2. Clay face brick, in the form of straps of five or more bricks. 
3. Glazed brick. 
4. Colored mortar. 
5. Weep/cavity vents. 

D. Samples for Verification: For each type and color of the following:  
1. Decorative CMUs. 
2. Clay face brick, in the form of straps of five or more bricks. 
3. Glazed brick. 
4. Colored mortar. Make Samples using same sand and mortar ingredients to be used on 

Project. 
5. Weep/cavity vents. 
6. Cavity drainage material. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type of the following: 
1. Masonry units. 

a. Include data on material properties. 
b. For brick, include size-variation data verifying that actual range of sizes falls 

within specified tolerances. 
c. For exposed brick, include test report for efflorescence in accordance with 

ASTM C67/C67M. 
d. For masonry units used in structural masonry, include data and calculations 

establishing average net-area compressive strength of units. 
2. Cementitious materials. Include name of manufacturer, brand name, and type. 
3. Mortar admixtures. 
4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
5. Grout mixes. Include description of type and proportions of ingredients. 
6. Reinforcing bars. 
7. Joint reinforcement. 
8. Anchors, ties, and metal accessories. 

B. Qualification Statements: For testing agency. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 
1. Include test reports for mortar mixes required to comply with property specification. Test 

in accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for 
water retention, and ASTM C91/C91M for air content. 

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to 
comply with compressive strength requirement. 

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined in accordance 
with TMS 602. 
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E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 
equipment to be used to comply with requirements. 

1.6 QUALITY ASSURANCE 

A. Qualifications: 
1. Installers: All masonry flashing installers must complete the International Masonry 

Institute Flashing Upgrade training course. 
2. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing 

indicated. 

B. Concrete masonry design must follow the recommendations of the National Concrete Masonry 
Association contained in the publication, TEK Manual for Concrete Masonry Design and 
Construction. 

C. Brick masonry design must follow the recommendations of the Brick Institute of America 
contained in the publication, Technical Notes on Brick Construction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.8 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches (610 mm) down both sides of walls, and hold 

cover securely in place. 
2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches (610 mm) down face next to unconstructed wythe, 
and hold cover in place. 
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B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602. 
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 

deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than 
seven days after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain exposed masonry units and cementitious mortar components from single source. 

B. For exposed masonry units and cementitious mortar components, obtain each color and grade 
from single source with resources to provide materials of consistent quality in appearance and 
physical properties. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 
days. 
1. Determine net-area compressive strength of masonry from average net-area compressive 

strengths of masonry units and mortar types (unit-strength method) in accordance with 
TMS 602. 

2. Determine net-area compressive strength of masonry by testing masonry prisms in 
accordance with ASTM C1314. 
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2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 
Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 ft. (6 m) vertically and 
horizontally of a walking surface. 

2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 
of adjacent units unless otherwise indicated. 
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 
2. Provide bullnose units for outside corners at door frames unless otherwise indicated. 

B. CMUs: ASTM C90, normal weight. 
1. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less than nominal 

dimensions. 
2. Exposed Faces: Provide color and texture matching the range represented by Architect's 

sample. 
3. Faces to Receive Plaster: Where units are indicated to receive a direct application of 

plaster, provide textured-face units made with gap-graded aggregates. 

C. Decorative CMUs: ASTM C90, normal weight. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide < > or 

comparable product by one of the following: 
a.  

2. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph above. 
3. Pattern and Texture:  
4. Colors:  
5. Special Aggregate: Provide units made with aggregate matching aggregate in Architect's 

sample. 

D. Pre-faced CMUs: ASTM C90, lightweight solid units, with manufacturer's standard smooth 
resinous facing complying with ASTM C744. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide < > or 

comparable product by one of the following: 
a.  

2. Size: Manufactured to dimensions specified in "CMUs" Paragraph above but with pre-
faced surfaces having 1/16-inch- (1.6-mm-) wide returns of facing to create 1/4-inch- 
(6.2-mm-) wide mortar joints with modular coursing. 

3. Colors and Patterns: 
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2.5 LINTELS 

A. Solid Concrete Masonry Lintels: ASTM C1623, matching CMUs in color, texture, and density 
classification; and with reinforcing bars indicated. Provide lintels with net-area compressive 
strength of not less than that of CMUs. 

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 

C. Offset Angle Supports: Steel plate brackets anchored to structure, allowing continuous 
insulation behind shelf angle supporting veneer. Component and anchor size and spacing 
engineered by manufacturer. 
1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304. 

2.6 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 
color of exposed faces of adjacent units: 
1. For ends of sills and caps and for similar applications that would otherwise expose 

unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 
finished. 

2. Provide special shapes for applications requiring brick of size, form, color, and texture on 
exposed surfaces that cannot be produced by sawing. 

B. Clay Face Brick:  Facing brick complying with ASTM C216, Grade SW, <Type FBX or 
Type FBS>. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide < > or 

comparable product by one of the following: 
a.  

2. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when 
tested in accordance with ASTM C67/C67M. 

3. Efflorescence: Provide brick that has been tested in accordance with ASTM C67/C67M 
and is rated "not effloresced." 

4. Surface Coating: Brick with colors or textures produced by application of coatings 
withstand 50 cycles of freezing and thawing in accordance with ASTM C67/C67M with 
no observable difference in the applied finish when viewed from 10 ft. (3 m). 

5. Size (Actual Dimensions): Refer to Drawings. 
6. Application: Use where brick is exposed unless otherwise indicated. 
7. Color and Texture:  

C. Glazed Brick:  Facing brick complying with ASTM C216, with glaze complying with 
ASTM C126;, Grade SW S (Select), <Type FBX or Type FBS>, Exterior Class. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide < > or 

comparable product by one of the following: 
a.  

2. Size (Actual Dimensions): Refer to Drawings. 
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3. Provide Type I (single-faced units) where only one finished face is exposed when units 
are installed, and provide Type II (double-faced units) where two opposite finished faces 
are exposed when units are installed. 

4. Application: Use where brick is exposed unless otherwise indicated. 
5. Colors:  

2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 
1. Alkali content will not be more than 0.1 percent when tested in accordance with 

ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Masonry Cement: ASTM C91/C91M. 

E. Mortar Cement: ASTM C1329/C1329M. 

F. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use 
in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of 
satisfactory performance in masonry mortar. 

G. Colored Cement Products: Packaged blend made from portland cement and hydrated lime or 
masonry cement and mortar pigments, all complying with specified requirements, and 
containing no other ingredients. 
1. Colored Portland Cement-Lime Mix: 

a.  
2. Colored Masonry Cement: 

a.  
3. Formulate blend as required to produce color indicated or, if not indicated, as selected 

from manufacturer's standard colors. 
4. Pigments do not exceed 10 percent of portland cement by weight. 
5. Pigments do not exceed 5 percent of masonry cement by weight. 

H. Aggregate for Mortar: ASTM C144. 
1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 

crushed stone. 
2. For joints less than 1/4 inch (6.4 mm) thick, use aggregate graded with 100 percent 

passing the No. 16 (1.18-mm) sieve. 
3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

I. Aggregate for Grout: ASTM C404. 
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J. Water: Potable. 

2.8 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60 
(Grade 420). 

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-
mm) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 
indicated. 

C. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 
1. Interior Walls:  Hot-dip galvanized carbon steel. 
2. Exterior Walls:  Hot-dip galvanized carbon steel. 
3. Wire Size for Side Rods:  0.148-inch (3.77-mm) diameter. 
4. Wire Size for Cross Rods:  0.148-inch (3.77-mm) diameter. 
5. Wire Size for Veneer Ties:  0.148-inch (3.77-mm) diameter. 
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (406 mm) o.c. 
7. Provide in lengths of not less than 10 ft. (3 m), with prefabricated corner and tee units. 

D. Masonry-Joint Reinforcement for Multiwythe Masonry: 
1. Ladder type with one side rod at each face shell of hollow masonry units more than 4 

inches (102 mm) wide, plus two side rods at each wythe of masonry 4 inches (102 mm) 
wide or less. 

2.9 TIES AND ANCHORS 

A. General: Ties and anchors extend at least 1-1/2 inches (38 mm) into veneer but with at least a 
5/8-inch (16-mm) cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated: 
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A1064/A1064M, with 

ASTM A153/A153M, Class B-2 coating. 
2. Stainless Steel Wire: ASTM A580/A580M, Type 304. 
3. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 
4. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 
5. Stainless Steel Bars: ASTM A276 or ASTM A666, Type 304. 

C. Partition Top Anchors: 0.105-inch- (2.66-mm-) thick metal plate with a 3/8-inch- (10-mm-) 
diameter metal rod 6 inches (152 mm) long welded to plate and with closed-end plastic tube 
fitted over rod that allows rod to move in and out of tube. Fabricate from steel, hot-dip 
galvanized after fabrication. 

D. Adjustable Masonry-Veneer Anchors: 
1. General: Provide anchors that allow vertical adjustment but resist a 100 lbf (445 N) load 

in both tension and compression perpendicular to plane of wall without deforming or 
developing play in excess of 1/16 inch (1.6 mm). 
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2. Fabricate wire ties from 0.187-inch- (4.76-mm-) diameter, stainless steel wire unless 
otherwise indicated. 

3. Masonry-Veneer Anchors, Thermally-Broken Veneer tie for CMU construction: Anchors 
to include washer at face of insulation and air barrier, and design to decrease thermal 
transfer through the rigid insulation. 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Heckmann Building Products 
2) Hohmann & Barnard, Inc. 
3) Wire-Bond. 

2.10 EMBEDDED FLASHING 

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal 
Manual" and as follows: 
1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 316, 0.016 inch (0.40 mm) 

thick. 
2. Fabricate continuous flashings in sections 96 inches (2438 mm) long minimum, but not 

exceeding 12 ft. (3.7 m). Provide splice plates at joints of formed, smooth metal flashing. 
3. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with 

sawtooth ribs at 3-inch (76-mm) intervals along length of flashing to provide an integral 
mortar bond. 

4. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by 
extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 
degrees and hemmed. 

5. Solder metal items at corners. 

B. Flexible Flashing: Use one of the following unless otherwise indicated: 
1. Stainless Steel Fabric Flashing: Composite, flashing product consisting of 2-mil (0.05-

mm) of Type 304 stainless steel sheet, bonded to a layer of polymeric fabric, to produce 
an overall thickness of 40-mil (1.0-mm). 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Hohmann & Barnard, Inc. 
2) Wire-Bond. 

2. Self-Adhering, Stainless Steel Fabric Flashing: Composite, flashing product consisting of 
2 mil (0.05 mm) of Type 304 stainless steel sheet, bonded to a layer of polymeric fabric 
with a permanent, clear adhesive. 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Hohmann & Barnard, Inc. 
2) Wire-Bond. 

b. Applications: Use 10-mil- (0.25-mm-) thick flashing at windows, doors, and small 
wall penetrations; not at base of walls. Use 40-mil- (1.0-mm-) thick flashing at 
base of walls. 

3. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, 
adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated 
polyethylene film to produce an overall thickness of not less than 40 mil (1.0 mm). 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
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1) Advanced Building Products Inc. 
2) GCP Applied Technologies Inc. 
3) Heckmann Building Products, Inc. 
4) Hohmann & Barnard, Inc. 
5) W. R. Meadows, Inc. 
6) Wire-Bond. 

b. Accessories: Provide preformed corners, end dams, other special shapes, and 
seaming materials produced by flashing manufacturer. 

4. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a 
pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 40 mil (1.0 
mm). 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) GCP Applied Technologies Inc. 
2) Wire-Bond. 

b. Accessories: Provide preformed corners, end dams, other special shapes, and 
seaming materials produced by flashing manufacturer. 

C. Solder and Sealants for Sheet Metal Flashings: As specified in Section 076200 "Sheet Metal 
Flashing and Trim." 

D. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 
or products recommended by flashing manufacturer for bonding flashing sheets to each other 
and to substrates. 

E. Termination Bars for Flexible Flashing:  Stainless steel bars 1/8 inch by 1 inch (3.2 mm by 25 
mm). 

2.11 ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, 
urethane, or PVC. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 
with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, 
Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in 
masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I 
(No. 15 asphalt felt). 

D. Weep/Cavity Vents: Use one of the following unless otherwise indicated: 
1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch (3.2 
mm) less than depth of outer wythe, in color selected from manufacturer's standard. 

2. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and 
width of head joint and depth 1/8 inch (3.2 mm) less than depth of outer wythe; in color 
selected from manufacturer's standard. 
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E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 
within the wall cavity. 
1. Mortar Deflector: Strips, full depth of cavity and 16 inches (406 mm) high, with dovetail-

shaped notches or dimpled surface that prevent clogging with mortar droppings. 

F. Masonry Veneer Thermal Break: Provide cellular glass structural insulating blocks (SIB) 
beneath masonry veneer as shown.  
1. High-compressive strength, not less than 304 psi. 
2. Equal to Owens Corning FOAMGLAS PERINSUL SIB.  
3. Thickness: Refer to Drawings. 

G. Proprietary Acidic Masonry Cleaner: Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from new 
masonry without discoloring or damaging masonry surfaces. Use product expressly approved 
for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned. 

2.12 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 
1. Do not use calcium chloride in mortar or grout. 
2. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated or needed to 
provide required compressive strength of masonry. 
1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. For exterior, above-grade, load-bearing, nonload-bearing walls, and parapet walls; for 

interior load-bearing walls; for interior nonload-bearing partitions; and for other 
applications where another type is not indicated, use Type N. 

4. For interior nonload-bearing partitions, use Type N. 

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with other 
ingredients to produce color required. Do not add pigments to colored cement products. 
1. Pigments do not exceed 10 percent of portland cement by weight. 
2. Pigments do not exceed 5 percent of masonry cement or mortar cement by weight. 
3. Mix to match Architect's sample. 
4. Application: Use pigmented mortar for exposed mortar joints where indicated on 

Drawings.  

E. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and 
natural color or white cement as necessary to produce required mortar color. 
1. Mix to match Architect's sample. 
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2. Application: Use colored-aggregate mortar for exposed mortar joints where indicated on 
Drawings. 

F. Grout for Unit Masonry: Comply with ASTM C476. 
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602 for dimensions of grout spaces and pour height. 
2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.1.2 for 

specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa). 
3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured in accordance 

with ASTM C143/C143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of the Work. 
2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping connections. 

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

3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 
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G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 
g/194 sq. cm) per minute when tested in accordance with ASTM C67/C67M. Allow units to 
absorb water so they are damp but not wet at time of laying. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (13 

mm) or minus 1/4 inch (6.4 mm). 
2. For location of elements in plan, do not vary from that indicated by more than plus or 

minus 1/2 inch (13 mm). 
3. For location of elements in elevation, do not vary from that indicated by more than plus 

or minus 1/4 inch (6.4 mm) in a story height or 1/2 inch (13 mm) total. 

B. Lines and Levels: 
1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 ft. (6.4 mm in 3 m), or 1/2-inch (13-mm) maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 ft. (3.2 mm in 3 m), 1/4 inch in 20 ft. (6.4 mm in 
6 m), or 1/2-inch (13-mm) maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 ft. 
(6.4 mm in 3 m), 3/8 inch in 20 ft. (10 mm in 6 m), or 1/2-inch (13-mm) maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 ft. (3.2 
mm in 3 m), 1/4 inch in 20 ft. (6.4 mm in 6 m), or 1/2-inch (13-mm) maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 ft. (6.4 mm 
in 3 m), 3/8 inch in 20 ft. (10 mm in 6 m), or 1/2-inch (13-mm) maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 ft. (6.4 mm in 3 m), or 1/2-inch (13-mm) maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch (1.6 mm) except due to warpage of masonry units within tolerances 
specified for warpage of units. 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 

(3.2 mm), with a maximum thickness limited to 1/2 inch (13 mm). 
2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch (3.2 mm). 
3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch (10 mm) or minus 1/4 inch (6.4 mm). 
4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch (3.2 mm). Do not vary from adjacent bed-joint and head-joint thicknesses by 
more than 1/8 inch (3.2 mm). 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 
by more than 1/16 inch (1.6 mm) from one masonry unit to the next. 
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3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in bond 
pattern indicated on Drawings; do not use units with less-than-nominal 4-inch (102-mm) 
horizontal face dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 4 inches (102 mm). Bond and interlock each course of each wythe at corners. Do not use 
units with less-than-nominal 4-inch (102-mm) horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items. 

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

G. Fill cores in hollow CMUs with grout 24 inches (610 mm) under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 

H. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 
1. Install compressible filler in joint between top of partition and underside of structure 

above. 
2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 

of CMUs solidly around plastic tubes of anchors, and push tubes down into grout to 
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space 
anchors 48 inches (1219 mm) o.c. unless otherwise indicated. 

3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, 
or metal. Fill joint with mortar after dead-load deflection of structure above approaches 
final position. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 
1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 
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5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 
anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 
1. For glazed masonry units, use a nonmetallic jointer 3/4 inch (19 mm) or more in width. 

D. Cut joints flush where indicated to receive waterproofing or air barriers unless otherwise 
indicated. 

3.6 CAVITY WALLS 

A. Bond wythes of cavity walls together using bonding system indicated on Drawings. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 
away from cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or 
remove mortar fins protruding into cavity. 

C. Parge cavity face of backup wythe in a single coat approximately 3/8 inch (10 mm) thick. 
Trowel face of parge coat smooth. 

D. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 
(305 mm) o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners 
designed for this purpose. Fit courses of insulation between wall ties and other confining 
obstructions in cavity, with edges butted tightly both ways. Press units firmly against inside 
wythe of masonry or other construction as indicated. 
1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and 

masonry. 

3.7 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a 
minimum of 6 inches (152 mm). 
1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 

parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 

and extending 12 inches (305 mm) beyond openings. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 
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E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.8 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 
or concrete, to comply with the following: 
1. Provide an open space not less than shown on Drawings between masonry and structural 

steel or concrete unless otherwise indicated. Keep open space free of mortar and other 
rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 

inches (914 mm) o.c. horizontally. 

3.9 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 
1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. 

Fill resultant core with grout, and rake out joints in exposed faces for application of 
sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. 

Keep head joints free and clear of mortar, or rake out joint for application of sealant. 
4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry 

is complete for application of sealant. 

C. Form expansion joints in brick as follows: 
1. Build in compressible joint fillers where indicated. 
2. Form open joint full depth of brick wythe and of width indicated, but not less than 1/2 

inch (13 mm) for installation of sealant and backer rod specified in Section 079200 "Joint 
Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a 
compressible filler of width required for installing sealant and backer rod specified in 
Section 079200 "Joint Sealants," but not less than 3/8 inch (10 mm). 
1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.10 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where indicated and where openings of more than 12 inches (305 mm) 
for brick-size units and 24 inches (610 mm) for block-size units are indicated without structural 
steel or other supporting lintels. 
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C. Provide minimum bearing of 8 inches (203 mm) at each jamb unless otherwise indicated. 

3.11 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 
at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 
indicated. 

B. Install flashing as follows unless otherwise indicated: 
1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

C. Install reglets and nailers for flashing and other related construction where they are indicated to 
be built into masonry. 

D. Install weep holes in exterior wythes and veneers in head joints of first course of masonry 
immediately above embedded flashing. 
1. Use specified weep/cavity vent products to form weep holes. 
2. Space weep holes 24 inches (610 mm) o.c. unless otherwise indicated. 

E. Place pea gravel in cavities as soon as practical to a height equal to height of first course above 
top of flashing, but not less than 2 inches (51 mm), to maintain drainage. 
1. Fill cavities full height by placing pea gravel in cavities as masonry is laid, so that at any 

point, masonry does not extend more than 24 inches (610 mm) above top of pea gravel. 

F. Place cavity drainage material in cavities to comply with configuration requirements for cavity 
drainage material in "Accessories" Article. 

G. Install cavity vents in head joints in exterior wythes at spacing indicated. Use specified 
weep/cavity vent products to form cavity vents. 

3.12 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 
1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 
tie, and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on them 
during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602. 
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C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 
1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 

minimum grout space and maximum pour height. 
2. Limit height of vertical grout pours to not more than 60 inches (1524 mm). 

3.13 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
Allow inspectors access to scaffolding and work areas as needed to perform tests and 
inspections. Retesting of materials that fail to comply with specified requirements will be at 
Contractor's expense. 

B. Inspections: Special inspections in accordance with Level 2 in TMS 402. 
1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 
3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion 
thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, in accordance with ASTM C67/C67M 
for compressive strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, in accordance with 
ASTM C140/C140M for compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance 
with ASTM C780. 

H. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019. 

3.14 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 
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D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 
Notes 20. 

6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 
7. Where required by manufacturer. clean masonry with a proprietary acidic masonry 

cleaner applied according to manufacturer's written instructions. 

END OF SECTION 042000 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel materials. 

2. Shrinkage-resistant grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 

requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors through 

deck. 

3. Section 099600 “High Performance Coatings.” 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 

ANSI/AISC 303. 

1.3 COORDINATION 

A. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 

2. High-strength, bolt-nut-washer assemblies. 

3. Anchor rods. 

4. Threaded rods. 

5. Forged-steel hardware. 

6. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment Drawings. 
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3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 

Identify pretensioned and slip-critical, high-strength bolted connections. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Mill test reports for structural-steel materials, including chemical and physical properties. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited 

by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 

Program and is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F3125, Grade F1852 bolt assemblies and for retesting bolt assemblies after 

lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 
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1. ANSI/AISC 303. 

2. ANSI/AISC 360. 

3. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Connection designs have been completed and connections indicated on the Drawings. 

C. Moment Connections: Type FR, fully restrained. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A992. 

B. Channels, Angles, S-Shapes: ASTM A36. 

C. Plate and Bar: ASTM A36. 

D. Cold-Formed Hollow Structural Sections: ASTM A500, Grade B structural tubing. 

E. Steel Pipe: ASTM A53, Type E or Type S, Grade B. 

F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125, Type 1, heavy-hex steel 

structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436, 

Type 1, hardened carbon-steel washers; all with plain finish. 

2.4 RODS 

A. Headed Anchor Rods: ASTM F1554, Grade 36, straight. 

1. Nuts: ASTM A563 hex carbon steel. 

2. Plate Washers: ASTM A36 carbon steel. 

3. Washers: ASTM F436, Type 1, hardened carbon steel. 

4. Finish: Plain. 

2.5 SHRINKAGE-RESISTANT GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 

application and a 30-minute working time. 
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2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 

accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel in accordance with ASTM A6 and maintain 

markings until structural-steel framing has been erected. 

4. Mark and match-mark materials for field assembly. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Holes: Provide holes required for securing other work to structural steel and for other work to 

pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification 

for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

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

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads. Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated on Drawings. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in accordance with 

ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing surfaces 

of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface 

of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so 

no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in 

permanent contact with members. Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

E. Splice members only where indicated. 

F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 

enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for 

Structural Joints Using High-Strength Bolts" for bolt and joint type specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field welds. 
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2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in ANSI/AISC 303 for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following special 

inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 

2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

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

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 

"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1. 

END OF SECTION 051200 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Roof deck. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 

cut deck openings, special jointing, accessories, and attachments to other construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Certificates: 

1. Product Certificates: For each type of steel deck. 

B. Test and Evaluation Reports: 

1. Product Test Reports: For tests performed by a qualified testing agency, indicating that 

power-actuated mechanical fasteners comply with requirements. 

2. Research Reports: For steel deck, from ICC-ES showing compliance with the building 

code. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and 

slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 

condensation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 

accordance with AISI S100. 

2.2 ROOF DECK 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with SDI RD and 

with the following: 

1. Galvanized-Steel Sheet: ASTM A653, Structural Steel (SS), Grade 33 zinc coating. 

2. Deck Profile: As indicated. 

3. Profile Depth: As indicated. 

4. Design Uncoated-Steel Thickness: As indicated. 

5. Span Condition: As indicated. 

6. Side Laps: Overlapped. 

2.3 ACCESSORIES 

A. Provide manufacturer's standard accessory materials for deck that comply with requirements 

indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 

psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of 

profile indicated or required for application. 

F. End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material, finish, and thickness 

as deck unless otherwise indicated. 

G. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 

deck. For drains, cut holes in the field. 

H. Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 

deck, with 3-inch wide flanges and level recessed pans of 1-1/2-inch minimum depth. For 

drains, cut holes in the field. 

I. Galvanizing Repair Paint: ASTM A780. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install deck panels and accessories in accordance with SDI RD; manufacturer's written 

instructions; and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened. Do not stretch or contract 

side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

I. Locate mechanical fasteners and install in accordance with deck manufacturer's written 

instructions. 

3.2 INSTALLATION OF ROOF DECK 

A. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 

supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, and as 

follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

B. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches, with end joints as follows: 

1. End Joints: Lapped 2 inches minimum. 

C. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and 

mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 12 inches 

apart with at least one fastener at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and mechanically 

fasten. 
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D. Miscellaneous Roof-Deck Accessories: Install finish strips, end closures, and reinforcing 

channels in accordance with deck manufacturer's written instructions. Mechanically fasten to 

substrate to provide a complete deck installation. 

E. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated. 

Install with adhesive in accordance with manufacturer's written instructions to ensure complete 

closure. 

3.3 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint in accordance with ASTM A780 and manufacturer's written 

instructions. 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior non-load-bearing wall and soffit framing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel framing materials. 

2. Exterior non-load-bearing wall and soffit framing. 

3. Power-actuated anchors. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 

work. 

1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel." 

2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 

framing complies with AISI S200 and ASTM C955, Section 8. 

2.2 COLD-FORMED STEEL FRAMING MATERIALS 

A. Framing Members, General: Comply with AISI S200 and ASTM C955, Section 8 for conditions 

indicated. 
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B. Steel Sheet: ASTM A1003, Structural Grade, Type H, metallic coated, of grade and coating 

designation as follows: 

1. Grade: ST50H. 

2. Coating: G90 or equivalent. 

2.3 EXTERIOR NON-LOAD-BEARING WALL AND SOFFIT FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated. 

2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 

with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003, Structural Grade, Type H, metallic 

coated steel sheet, of same grade and coating designation used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 

design load, according to an evaluation report acceptable to authorities having jurisdiction, 

based on ICC-ES AC70. 

B. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 

steel drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 

assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 

written instructions unless more stringent requirements are indicated. 
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C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 

connections securely fastened. 

D. Install framing members in one-piece lengths unless splice connections are indicated for track 

or tension members. 

E. Install temporary bracing and supports to secure framing and support loads equal to those for 

which structure was designed. Maintain braces and supports in place, undisturbed, until entire 

integrated supporting structure has been completed and permanent connections to framing are 

secured. 

F. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved 

or standard punched openings. 

3.2 INSTALLATION OF EXTERIOR NON-LOAD-BEARING WALL AND SOFFIT FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 

supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as 

indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 

warped surfaces and similar requirements. 

D. Install horizontal bridging in walls and soffits, spaced as indicated on Shop Drawings but not 

more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 

indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 

straps to stud flanges and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 

instructions. 

E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 

angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall or soffit 

framing system. 

3.3 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 

tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location. Cumulative error is not to exceed minimum fastening requirements of sheathing 

or other finishing materials. 
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END OF SECTION 054000 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood products. 

2. Wood-preservative-treated lumber. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment. 

1.2 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 

5 inches nominal (114 mm actual) size in least dimension. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: 

1. For preservative-treated wood products. Indicate type of preservative used and net 

amount of preservative retained. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS 

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If no 

grading agency is indicated, comply with the applicable rules of any rules-writing agency 

certified by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC 

Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum dressed 

sizes for dry wood products. 

3. Dress lumber, S4S, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows: 

1. UC3A (Commodity Specification A): Coated sawn products in exterior construction not 

in contact with ground but exposed to all weather cycles including intermittent wetting. 

Include the following items: 

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 

similar members in connection with roofing, flashing, vapor barriers, and 

waterproofing. 

2. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

3. For exposed items indicated to receive a stained or natural finish, chemical formulations 

are not to require incising, contain colorants, bleed through, or otherwise adversely affect 

finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

2.3 MISCELLANEOUS LUMBER 

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of any species. 

C. Roofing Nailers: Structural- or No. 2-grade lumber or better; kiln-dried Douglas fir, southern 

pine, or wood having similar decay-resistant properties. 
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 

of any species may be used provided that it is cut and selected to eliminate defects that will 

interfere with its attachment and purpose. 

2.4 FASTENERS 

A. General: Fasteners are to be of size and type indicated and comply with requirements specified 

in this article for material and manufacture. Provide nails or screws, in sufficient length, to 

penetrate not less than 1-1/2 inches (38 mm) into wood substrate. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A153/A153M or ASTM F2329. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 

rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports 

to comply with requirements for attaching other construction. 

B. Install plywood backing panels by fastening to studs; coordinate locations with utilities 

requiring backing panels. 

C. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 

specialty items, and trim. 

E. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

G. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 
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H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC). 

2. ICC-ES evaluation report for fastener. 

I. Securely attach roofing nailers to substrates by anchoring and fastening to withstand bending, 

shear, or other stresses imparted by Project wind loads and fastener-resistance loads as designed 

in accordance with ASCE/SEI 7. 

J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections between members. Install fasteners without splitting wood. Drive nails 

snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 

and cut as required for true line and level of attached work. Coordinate locations with other 

work involved. 

B. Attach wood roofing nailers securely to substrate to resist the designed outward and upward 

wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1, Tables A6 and A7. 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Parapet sheathing. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Parapet sheathing. 

B. Product Data Submittals: For each type of process and factory-fabricated product. Indicate 

component materials and dimensions and include construction and application details. 

C. Shop Drawings: 

1. Show locations and extent of sheathing, accessories, and assemblies specific to Project 

conditions. 

2. Include details for sheathing joints and cracks, counterflashing strips, penetrations, inside 

and outside corners, terminations, and tie-ins with adjoining construction. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 

Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 

Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PARAPET SHEATHING 

A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M. 

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

following: 

a. Certainteed; SAINT-GOBAIN. 

b. Continental Building Products Inc. 

c. Gold Bond Building Products, LLC provided by National Gypsum Company. 

d. USG Corporation. 

2. Type and Thickness:  Type X, 5/8 inch (15.9 mm) thick. 
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2.2 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For parapet sheathing, provide fasteners with hot-dip zinc coating complying with 

ASTM A153/A153M or of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be attached. 

1. For steel framing less than 0.0329 inch (0.835 mm) thick, use screws that comply with 

ASTM C1002. 

2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that 

comply with ASTM C954. 

2.3 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with 

ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and 

sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 

fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches (50 mm) wide, 10 by 

10 or 10 by 20 threads/inch (390 by 390 or 390 by 780 threads/m), of type recommended 

by sheathing and tape manufacturers for use with silicone emulsion sealant in sealing 

joints in glass-mat gypsum sheathing and with a history of successful in-service use. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 

do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code. 

2. ICC-ES evaluation report for fastener. 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections. Install fasteners without splitting wood. 
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E. Coordinate parapet sheathing installation with flashing and joint-sealant installation so these 

materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 

structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 

forecast. 

3.2 INSTALLATION OF GYPSUM SHEATHING 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 

2. Install panels with a 3/8-inch (9.5-mm) gap where non-load-bearing construction abuts 

structural elements. 

3. Install panels with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Seal sheathing joints in accordance with sheathing manufacturer's written instructions. 

END OF SECTION 061600 
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SECTION 071416 - COLD FLUID-APPLIED WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Polyurethane waterproofing. 
2. Insulation drainage panels. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
1. Review waterproofing requirements including, but not limited to, the following: 

a. Surface preparation specified in other Sections. 
b. Minimum curing period. 
c. Forecasted weather conditions. 
d. Special details and sheet flashings. 
e. Repairs. 
f. Field quality control. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include construction details, material descriptions, and tested physical and performance 

properties of waterproofing. 
2. Include manufacturer's written instructions for evaluating, preparing, and treating 

substrate. 

B. Shop Drawings: 
1. Indicate locations and extent of waterproofing. 
2. Include details for substrate joints and cracks, sheet flashings, penetrations, inside and 

outside corners, tie-ins with adjoining waterproofing, and other termination conditions. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 

C. Sample Warranties: For special warranties. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Apply waterproofing within the range of ambient and substrate 
temperatures recommended in writing by waterproofing manufacturer. 
1. Do not apply waterproofing to a damp or wet substrate, when relative humidity exceeds 

85 percent, or when temperatures are less than 5 deg F (3 deg C) above dew point. 
2. Do not apply waterproofing in snow, rain, fog or mist, or when such weather conditions 

are imminent during application and curing period. 

B. Maintain adequate ventilation during application and curing of waterproofing materials. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace waterproofing that 
fails in materials or workmanship within specified warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain waterproofing materials from single source and from single manufacturer. 

2.2 POLYURETHANE WATERPROOFING 

A. Single-Component, Modified Polyurethane Waterproofing: ASTM C836/C836M and coal-tar 
free. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. CETCO is a subsidiary of Minerals Technologies Inc. 
b. Carlisle Coatings & Waterproofing Inc. 
c. MAPEI Corporation. 
d. Master Builders Solutions. 
e. Neogard; Hempel Group. 
f. Tremco Incorporated. 

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials recommended in writing by waterproofing manufacturer 
for intended use and compatible with one another and with waterproofing. 
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1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having 
jurisdiction. 

B. Primer: Manufacturer's standard primer, sealer, or surface conditioner; factory-formulated. 

C. Sheet Flashing: 50-mil- (1.3-mm-) minimum, nonstaining, uncured sheet neoprene. 
1. Adhesive: Manufacturer's recommended contact adhesive. 

D. Joint Reinforcing Strip: Manufacturer's recommended fiberglass mesh or polyester fabric. 

E. Joint Sealant: Multicomponent polyurethane sealant, compatible with waterproofing; as 
specified in Section 079200 "Joint Sealants"; and as recommended by manufacturer for 
substrate and joint conditions. 
1. Backer Rod: Closed-cell polyethylene foam. 

2.4 INSULATION DRAINAGE PANELS 

A. Unfaced, Wall-Insulation Drainage Panels, Type IV: Extruded-polystyrene board insulation in 
accordance with ASTM C578, 25 psi (173 kPa) minimum compressive strength; unfaced; 
fabricated with shiplap or channel edges and with one side having grooved drainage channels. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. DiversiFoam Products. 
b. Insulfoam; Carlisle Construction Materials Company. 
c. Owens Corning. 
d. The Dow Chemical Company. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 
1. Verify that concrete has cured and aged for minimum time period recommended in 

writing by waterproofing manufacturer. 
2. Verify that substrate is visibly dry and within the moisture limits recommended in writing 

by manufacturer. Test for capillary moisture by plastic sheet method in accordance with 
ASTM D4263. 

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

3.2 PREPARATION 

A. Clean, prepare, and treat substrates in accordance with manufacturer's written instructions. 
Provide clean, dust-free, and dry substrates for waterproofing application. 

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray 
affecting other construction. 
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C. Close off deck drains and other deck penetrations to prevent spillage and migration of 
waterproofing fluids. 

D. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid residues, and 
other penetrating contaminants or film-forming coatings from concrete. 
1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate 

in accordance with ASTM D4259 with a self-contained, recirculating, blast-cleaning 
apparatus. Remove material to provide a sound surface free of laitance, glaze, 
efflorescence, curing compounds, concrete hardeners, or form-release agents. Remove 
remaining loose material and clean surfaces in accordance with ASTM D4258. 

E. Remove fins, ridges, and other projections, and fill honeycomb, aggregate pockets, holes, and 
other voids. 

3.3 PREPARATION AT TERMINATIONS, PENETRATIONS, AND CORNERS 

A. Prepare surfaces at terminations and penetrations through waterproofing and at expansion joints, 
drains, sleeves, and corners in accordance with waterproofing manufacturer's written 
instructions and to recommendations in ASTM C1471/C1471M. 

B. Apply waterproofing in two separate applications, and embed a joint reinforcing strip in the first 
preparation coat when recommended by waterproofing manufacturer. 

3.4 JOINT AND CRACK TREATMENT 

A. Prepare, treat, rout, and fill joints and cracks in substrate in accordance with waterproofing 
manufacturer's written instructions and to recommendations in ASTM C1471/C1471M. Before 
coating surfaces, remove dust and dirt from joints and cracks in accordance with ASTM D4258. 
1. Comply with ASTM C1193 for joint-sealant installation. 
2. Apply bond breaker on sealant surface, beneath preparation strip. 
3. Prime substrate along each side of joint and apply a single thickness of preparation strip 

at least 6 inches (150 mm) wide along each side of joint. Apply waterproofing in two 
separate applications and embed a joint reinforcing strip in the first preparation coat. 

B. Install sheet flashing and bond to deck and wall substrates where required in accordance with 
waterproofing manufacturer's written instructions. 
1. Extend sheet flashings for 4 inches (100 mm) onto perpendicular surfaces and items 

penetrating substrate. 

3.5 INSTALLATION OF WATERPROOFING 

A. Apply waterproofing in accordance with manufacturer's written instructions and to 
recommendations in ASTM C1471/C1471M. 

B. Start installing waterproofing in presence of manufacturer's technical representative. 

C. Apply primer over prepared substrate unless otherwise instructed in writing by waterproofing 
manufacturer. 
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D. Unreinforced Waterproofing Applications: Mix materials and apply waterproofing by spray, 
roller, notched squeegee, trowel, or other application method suitable to slope of substrate. 
1. Apply one or more coats of waterproofing to obtain a seamless membrane free of 

entrapped gases and pinholes, with a dry film thickness of 90 mils (2.25 mm). 
2. Apply waterproofing to prepared wall terminations and vertical surfaces. 
3. Verify manufacturer's recommended wet film thickness of waterproofing every 100 sq. ft. 

(9.3 sq. m). 

E. Cure waterproofing, taking care to prevent contamination and damage during application and 
curing. 

3.6 INSTALLATION OF INSULATION DRAINAGE PANELS 

A. Install drainage panels over waterproofed surfaces. Cut and fit to within 3/4 inch (19 mm) of 
projections and penetrations. 

B. On vertical surfaces, set insulation drainage panels in adhesive or tape applied in accordance 
with manufacturer's written instructions. 

3.7 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a site representative qualified by waterproofing 
membrane manufacturer to inspect substrate conditions, surface preparation, membrane 
application, flashings, protection, and drainage components and to furnish daily reports to 
Architect. 

B. Waterproofing will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 PROTECTION 

A. Protect waterproofing from damage and wear during remainder of construction period. 

B. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings. 

END OF SECTION 071416 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Cavity wall rigid insulation. 
2. Closed-cell spray polyurethane foam insulation. 

B. Related Requirements:  
1. Section 071416 "Cold Fluid-Applied Waterproofing" for insulated drainage panels. 
2. Section 075423 "Thermoplastic-Polyolefin (TPO) Roofing" for insulation specified as 

part of roofing construction. 

1.2 ACTION SUBMITTALS 

A. Product Data: 
1. Cavity wall rigid insulation. 
2. Closed-cell spray polyurethane foam insulation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each 
element of the building thermal envelope. 
1. For spray insulation, indicate initial installed thickness, settled thickness, settled R-value, 

installed density, and coverage area. 
2. Sign, date, and post the certification in a conspicuous location on Project site. 

B. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

C. Research Reports: For foam-plastic insulation, from ICC-ES. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 
1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment. 
2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 

site until just before installation time. 
3. Quickly complete installation and concealment of foam-plastic board insulation in each 

area of construction. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes less 
than 25 and 450 when tested in accordance with ASTM E84. 

B. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly. 

C. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 
inches (305 mm) and wider in width. 

D. Thermal-Resistance Value (R-Value):  R-value as indicated on Drawings in accordance with 
ASTM C518. 

2.2 CAVITY WALL RIGID INSULATION 

A. Subject to compliance with the requirements, provide one of the following rigid insulation 
boards in the exterior cavity wall. 

B. Graphite-Polystyrene Foam-Plastic Board, Type I: ASTM C578, Type I, 10-psi (69-kPa) 
minimum compressive strength; 4-perm (230-ng/Pa x s x sq. m) maximum vapor permeance at 
1-inch (25.4-mm) thickness per ASTM E96/E96M. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide BASF; 

Neopor GPS. or a comparable product by one of the following: 
a. Atlas Molded Products, a division of Atlas Roofing Corporation. 
b. Insulfoam; Carlisle Construction Materials Company. 

C. Mineral-Wool Board Insulation, Types IA and IB, Unfaced: ASTM C612, Types IA and IB; 
passing ASTM E136 for combustion characteristics. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; JM CladStone Water & Fire Block or a 
comparable product by one of the following: 
a. Owens Corning. 
b. ROCKWOOL. 

2. Nominal Density:  6 lb/cu. ft. (96 kg/cu. m). 

2.3 CLOSED-CELL SPRAY POLYURETHANE FOAM INSULATION 

A. Closed-Cell Spray Polyurethane Foam: ASTM C1029, Type II, minimum density of 2.0 lb/cu. 
ft. and minimum aged R-value at 1-inch (25.4-mm) thickness of 7.0 deg F x h x sq. ft./Btu at 75 
deg F. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; JM Corbond III or a comparable product by 
one of the following: 
a. Carlisle Spray Foam Insulation. 
b. Gaco; a brand of Firestone Building Products. 
c. Henry Company. 
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d. Master Builders Solutions. 
2. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 
a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

B. Primer: Material recommended by insulation manufacturer where required for adhesion of 
insulation to substrates. 

2.4 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of 
holding insulation of specified thickness securely in position with self-locking washer in place. 
1. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 inches 

(50 mm) square. 
2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in 

diameter; length to suit depth of insulation. 

B. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to 
substrates without damaging insulation, fasteners, or substrates. 

2.5 ACCESSORIES 

A. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 
materials, and with demonstrated capability to bond insulation securely to substrates without 
damaging insulation and substrates. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation, including removing projections 
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment. 

B. Priming: Prime substrates where recommended by insulation manufacturer. Apply primer to 
comply with insulation manufacturer's written instructions. Confine primers to areas to be 
insulated; do not allow spillage or migration onto adjoining surfaces. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 
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C. Install insulation with manufacturer's R-value label exposed after insulation is installed. 

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches (610 
mm) o.c. both ways on inside face and as recommended by manufacturer. 
1. Fit courses of insulation between wall ties and other obstructions, with edges butted 

tightly in both directions, and with faces flush. 
2. Press units firmly against inside substrates. 
3. Supplement adhesive attachment of insulation by securing boards with two-piece wall 

ties designed for this purpose and specified in Section 042000 "Unit Masonry." 

B. Mineral-Wool Board Insulation: Install insulation fasteners 4 inches (100 mm) from each corner 
of board insulation, at center of board, and as recommended by manufacturer. 
1. Fit courses of insulation between masonry wall ties and other obstructions, with edges 

butted tightly in both directions, and with faces flush. 
2. Press units firmly against inside substrates. 

C. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 
to prevent gaps in insulation using the following materials: 
1. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

3.4 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes. 

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be 
concealed and protected by permanent construction immediately after installation. 

END OF SECTION 072100 
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Vapor permeable air barriers. 

1.2 DEFINITIONS 

A. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity. 

B. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an 

opaque wall, including joints and junctions to abutting construction, to control air movement 

through the wall. 

C. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of 

air. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-leakage 

and bond testing, air-barrier protection, and work scheduling that covers air barriers. 

1.4 ACTION SUBMITTALS 

A. Product Data: Include manufacturer's written instructions for evaluating, preparing, and treating 

each substrate; technical data; dry film thickness; and tested physical and performance 

properties of products. 

B. Shop Drawings: For air-barrier assemblies. 

1. Show locations and extent of air-barrier materials, accessories, and assemblies specific to 

Project conditions. 

2. Include details for substrate joints and cracks, counterflashing strips, penetrations, inside 

and outside corners, terminations, and tie-ins with adjoining construction. 

3. Include details of interfaces with other materials that form part of air barrier. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. Include list of ABAA-certified installers and supervisors 

employed by Installer, who work on Project. 



MADISON BRT  15 JUL 2022 
STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

FLUID-APPLIED MEMBRANE AIR BARRIERS 072726 - 2 

B. Product Certificates: From air-barrier manufacturer, certifying compatibility of air barriers and 

accessory materials with Project materials that connect to or that come in contact with the 

barrier. 

C. Product Test Reports: For each air-barrier assembly, for tests performed by a qualified testing 

agency. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1. Installer to be licensed by ABAA in accordance with ABAA's Quality Assurance 

Program and to employ ABAA-certified installers and supervisors on Project. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 

temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain primary air-barrier materials and air-barrier accessories from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction to be 

capable of performing as a continuous air barrier. Air-barrier assemblies to be capable of 

accommodating substrate movement and of sealing substrate expansion and control joints, 

construction material changes, penetrations, tie-ins to installed waterproofing, and transitions at 

perimeter conditions without deterioration and air leakage exceeding specified limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft. 

(0.2 L/s x sq. m of surface area at 75 Pa), when tested in accordance with ASTM E2357. 
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C. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft. (0.02 L/s x sq. m of 

surface area at 75 Pa) pressure difference; ASTM E2178. 

D. Adhesion to Substrate: Minimum 30 lbf/sq. in. (207 kPa) when tested in accordance with 

ASTM D4541. 

E. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly. 

F. UV Resistance: Can be exposed to sunlight for 90 days in accordance with manufacturer's 

written instructions. 

2.3 AIR BARRIERS, VAPOR PERMEABLE 

A. Vapor-Permeable Air Barrier, Synthetic Polymer Type: Synthetic polymer membrane with an 

installed dry film thickness according to manufacturer's written instructions, over smooth, void-

free substrates. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Carlisle Coatings & Waterproofing Inc. 

b. GE Construction Sealants; Momentive Performance Materials Inc. 

c. GCP Applied Technologies Inc. 

d. Henry Company. 

e. Master Builders Solutions. 

f. PROSOCO, Inc. 

g. Soprema, Inc. 

h. Sto Corp. 

i. The Dow Chemical Company. 

j. Tremco Incorporated. 

B. Vapor Permeance: Minimum 5 perms (290 ng/Pa x s x sq. m); ASTM E96/E96M, Procedure A, 

Desiccant Method. 

2.4 ACCESSORY MATERIALS 

A. Provide primers, transition strips, termination strips, joint reinforcing fabric and strips, joint 

sealants, counterflashing strips, flashing sheets and metal termination bars, termination mastic, 

substrate patching materials, adhesives, tapes, foam sealants, lap sealants, and other accessory 

materials that are recommended in writing by air-barrier manufacturer to produce a complete 

air-barrier assembly and that are compatible with primary air-barrier material and adjacent 

construction to which they may seal. 

B. Primer: Liquid primer recommended for substrate by air-barrier material manufacturer. 

C. Stainless Steel Sheet: ASTM A240/A240M, Type 304, 0.0187 inch (0.5 mm) thick, and 

Series 300 stainless steel fasteners. 

http://www.specagent.com/Lookup?uid=123457223147
http://www.specagent.com/Lookup?uid=123457223152
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D. Preformed Silicone Extrusion: Manufacturer's standard system consisting of cured low-modulus 

silicone extrusion, sized to fit opening widths, with a single-component, neutral-curing, 

Class 100/50 (low-modulus) silicone sealant for bonding extrusions to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 

contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in writing by 

air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. 

4. Verify that masonry joints are flush and completely filled with mortar. 

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

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate in accordance 

with manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate 

for air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 

affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 

penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 

holes, and other voids in concrete with substrate-patching material. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and 

edges to form a smooth transition from one plane to another. 

G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another 

with stainless steel sheet mechanically fastened to structural framing to provide continuous 

support for air barrier. 

H. Bridge discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints with air-barrier 

accessory material that accommodates joint movement in accordance with manufacturer's 

written instructions and details. 
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3.3 INSTALLATION OF ACCESSORIES 

A. Install accessory materials in accordance with air-barrier manufacturer's written instructions and 

details to form a seal with adjacent construction and ensure continuity of air and water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base 

flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3 

inches (75 mm) of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 

will be covered by air-barrier material on same day. Reprime areas exposed for more than 

24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 

barrier, exterior door framing, and other construction used in exterior wall openings, using 

accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 

termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended 

application temperature ranges. Consult manufacturer when sealant cannot be applied within 

these temperature ranges. 

E. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 

termination mastic. 

F. Seal top of through-wall flashings to air barrier with an additional 6-inch- (150-mm-) wide, 

transition strip. 

G. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by 

metal counterflashings or ending in reglets with termination mastic. 

H. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 

flatten fishmouths and blisters. Patch with transition strips extending 6 inches (150 mm) beyond 

repaired areas in strip direction. 

3.4 INSTALLATION OF PRIMARY AIR-BARRIER MATERIAL 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 

continuous air barrier in accordance with air-barrier manufacturer's written instructions and 

details. Apply air-barrier material within manufacturer's recommended application temperature 

ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime 

areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying 

time between coats. 
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B. Do not cover air barrier until it has been tested and inspected by testing agency. 

C. Correct deficiencies in or remove air barrier that does not comply with requirements; repair 

substrates and reapply air-barrier components. 

3.5 FIELD QUALITY CONTROL 

A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, 

and inspections under ABAA's Quality Assurance Program. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for 

compliance with requirements. Inspections may include the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with 

no gaps or holes. 

2. Air-barrier dry film thickness. 

3. Continuous structural support of air-barrier system has been provided. 

4. Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and 

mortar droppings. 

5. Site conditions for application temperature and dryness of substrates have been 

maintained. 

6. Maximum exposure time of materials to UV deterioration has not been exceeded. 

7. Surfaces have been primed, if applicable. 

8. Laps in strips and transition strips have complied with minimum requirements and have 

been shingled in the correct direction (or mastic has been applied on exposed edges), with 

no fishmouths. 

9. Termination mastic has been applied on cut edges. 

10. Strips and transition strips have been firmly adhered to substrate. 

11. Compatible materials have been used. 

12. Transitions at changes in direction and structural support at gaps have been provided. 

13. Connections between assemblies (air-barrier and sealants) have complied with 

requirements for cleanliness, surface preparation and priming, structural support, 

integrity, and continuity of seal. 

14. All penetrations have been sealed. 

D. Tests: As determined by testing agency from among the following tests: 

1. Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-leakage rate in 

accordance with ASTM E783 or ASTM E2357. 

2. Adhesion Testing: Air-barrier assemblies will be tested for required adhesion to substrate 

in accordance with ASTM D4541 for each 600 sq. ft. (56 sq. m) of installed air barrier or 

part thereof. 

E. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, in accordance with manufacturer's written 

instructions, where inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

F. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 
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G. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, 

in accordance with manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 

recommended in writing by manufacturer. If exposed to these conditions for longer than 

recommended, remove and replace air barrier or install additional, full-thickness, air-

barrier application after repairing and preparing the overexposed materials in accordance 

with air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by 

air-barrier manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the completed work 

using cleaning agents and procedures recommended in writing by manufacturer of affected 

construction. 

C. Remove masking materials after installation. 

END OF SECTION 072726 
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SECTION 074213.13 - FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concealed-fastener, lap-seam metal wall panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for each type of panel and accessory. 

1. Concealed-fastener, lap-seam metal wall panels. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 

joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 

and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not 

less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied 

finishes. 

1. Include Samples of trim and accessories involving color selection. 

D. Samples for Verification: For each type of exposed finish, prepared on Samples of size 

indicated below: 

1. Metal Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, closures, 

and other metal panel accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For concealed-fastener, lap-seam metal wall panels, for tests performed 

by a qualified testing agency. 

C. Sample Warranties: For special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 

deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 

surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 

water. Do not store metal panels in contact with other materials that might cause staining, 

denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit assembly of metal panels to be performed according to manufacturers' written 

instructions and warranty requirements. 

1.8 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of 

soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of metal panel systems that fail in materials or workmanship within 

specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace metal panels that show evidence of deterioration of factory-

applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
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2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 

following loads, based on testing according to ASTM E1592: 

1. Wind Loads: As indicated on Drawings. 

2. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes by preventing buckling, opening of joints, overstressing of components, failure of joint 

sealants, failure of connections, and other detrimental effects. Base calculations on surface 

temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

2.2 CONCEALED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. Provide factory-formed metal panels designed to be field assembled by lapping and 

interconnecting side edges of adjacent panels and mechanically attaching through panel to 

supports using concealed fasteners in side laps. Include accessories required for weathertight 

installation. 

B. Flush-Profile, Concealed-Fastener Metal Wall Panels: Formed with vertical panel edges and a 

flat pan between panel edges; with flush joint between panels. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide PAC-CLAD; 

Petersen Aluminum Corporation; a Carlisle company; Flush wall panels. or a comparable 

product by one of the following: 

a. AEP Span a brand of ASC Profiles LLC, a part of BlueScope. 

b. ATAS International, Inc. 

c. Berridge Manufacturing Company. 

d. CENTRIA, a Nucor Brand. 

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 

ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated 

steel sheet complying with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 

designation; structural quality. Prepainted by the coil-coating process to comply with 

ASTM A755/A755M. 

a. Nominal Thickness: 24 gauge. 

b. Exterior Finish:  Two-coat fluoropolymer. 

c. Color:  As selected by Architect from manufacturer's full range. 

3. Panel Coverage:  12 inches (305 mm). 

4. Panel Height:  1.0 inch (25 mm). 
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2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 

sheet, ASTM A653/A653M, G90 (Z275) hot-dip galvanized coating designation or 

ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 

unless otherwise indicated. Provide manufacturer's standard sections as required for support and 

alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 

including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 

fillers, closure strips, and similar items. Match material and finish of metal panels unless 

otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal panel profile. Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 

required to seal against weather and to provide finished appearance. Locations include, but are 

not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 

parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as 

adjacent metal panels. 

2.4 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 

procedures and processes, as necessary to fulfill indicated performance requirements 

demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 

structural requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 

length of panel. 

C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 

provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 

movements. 

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 

recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 

that apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 

and tool marks and that are true to line and levels indicated, with exposed edges folded 

back to form hems. 

2. Fabricate nonmoving seams in accessories with flat-lock seams. Tin edges to be seamed, 

form seams, and solder. 

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 

and to comply with SMACNA standards. 
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4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 

allowed on faces of accessories exposed to view. 

5. Fabricate cleats and attachment devices from same material as accessory being anchored 

or from compatible, noncorrosive metal recommended in writing by metal panel 

manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or 

metal wall panel manufacturer for application but not less than thickness of metal 

being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable variations 

in same piece are not acceptable. Variations in appearance of other components are acceptable 

if they are within the range of approved Samples and are assembled or installed to minimize 

contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 

percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, 

and apply coating to exposed metal surfaces to comply with coating and resin 

manufacturers' written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 

acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum 

total dry film thickness of 0.5 mil (0.013 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, metal panel supports, and other conditions affecting 

performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 

panel support members and anchorage have been installed within alignment tolerances 

required by metal wall panel manufacturer. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 

locations of penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 

members and anchorages according to ASTM C754 and metal panel manufacturer's written 

recommendations. 

3.3 INSTALLATION OF METAL PANELS 

A. Install metal panels according to manufacturer's written instructions in orientation, sizes, and 

locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor 

metal panels and other components of the Work securely in place, with provisions for thermal 

and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that will be 

concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. 

Fasten flashings and trim around openings and similar elements with self-tapping screws. 

B. Accessory Installation: Install accessories with positive anchorage to building and weathertight 

mounting, and provide for thermal expansion. Coordinate installation with flashings and other 

components. 

1. Install components required for a complete metal panel system including trim, copings, 

corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

Provide types indicated by metal wall panel manufacturer; or, if not indicated, provide 

types recommended by metal panel manufacturer. 

C. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 

where possible, and set units true to line and level as indicated. Install work with laps, joints, 

and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true 

to line and levels indicated, with exposed edges folded back to form hems. Install sheet 

metal flashing and trim to fit substrates and achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 

movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches 

(610 mm) of corner or intersection. Where lapped expansion provisions cannot be used or 

would not be sufficiently waterproof, form expansion joints of intermeshing hooked 

flanges, not less than 1 inch (25 mm) deep, filled with mastic sealant (concealed within 

joints). 
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3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 

installed, unless otherwise indicated in manufacturer's written installation instructions. On 

completion of metal panel installation, clean finished surfaces as recommended by metal panel 

manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and 

sealant. 

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 

finish touchup or similar minor repair procedures. 

END OF SECTION 074213.13 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 1 

SECTION 075423 - THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Thermoplastic polyolefin (TPO) roofing system. 

2. Accessory roofing materials. 

3. Substrate board. 

4. Roof insulation. 

5. Insulation accessories. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 

2. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 

1.2 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary in NRCA's "The NRCA 

Roofing Manual: Membrane Roof Systems" apply to Work of this Section. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 

representative, roofing Installer, roofing system manufacturer's representative, deck 

Installer, air barrier Installer, and installers whose work interfaces with or affects roofing, 

including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 

written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 

including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 

6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 

7. Review governing regulations and requirements for insurance and certificates if 

applicable. 

8. Review temporary protection requirements for roofing system during and after 

installation. 

9. Review roof observation and repair procedures after roofing installation. 
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1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Thermoplastic polyolefin (TPO) roofing system. 

2. Accessory roofing materials. 

3. Substrate board. 

4. Roof insulation. 

5. Insulation accessories. 

B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including 

the following: 

1. Layout and thickness of insulation. 

2. Base flashings and membrane termination details. 

3. Flashing details at penetrations. 

4. Tapered insulation layout, thickness, and slopes. 

5. Roof plan showing orientation of steel roof deck and orientation of roof membrane, 

fastening spacings, and patterns for mechanically fastened roofing system. 

6. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying 

that roofing system complies with requirements specified in "Performance Requirements" 

Article. 

a. Submit evidence of compliance with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 

materials supplied under this Section are acceptable for special warranty. 

C. Product Test Reports: For roof membrane and insulation, for tests performed by a qualified 

testing agency, indicating compliance with specified requirements. 

D. Evaluation Reports: For components of roofing system, from ICC-ES. 

E. Field Test Reports: 

1. Concrete internal relative humidity test reports. 

2. Fastener-pullout test results and manufacturer's revised requirements for fastener 

patterns. 

F. Field quality-control reports. 

G. Sample Warranties: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 
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B. Certified statement from existing roof membrane manufacturer stating that existing roof 

warranty has not been affected by Work performed under this Section. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is listed in FM Approvals' RoofNav 

for roofing system identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 

system manufacturer to install manufacturer's product and that is eligible to receive 

manufacturer's special warranty. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 

with manufacturer's name, product brand name and type, date of manufacture, approval or 

listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 

and within the temperature range required by roofing system manufacturer. Protect stored liquid 

material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 

shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 

moisture, soiling, and other sources. Store in a dry location. Comply with insulation 

manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 

deflection of deck. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit roofing system to be installed according to manufacturer's written instructions 

and warranty requirements. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 

fail in materials or workmanship within specified warranty period. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, 

substrate board, and other components of roofing system. 

2. Warranty Period:  30 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and flashings to withstand specified uplift 

pressures, thermally induced movement, and exposure to weather without failure due to 

defective manufacture, fabrication, installation, or other defects in construction. Roof system 

and flashings to remain watertight. 

1. Accelerated Weathering: Roof to withstand 2000 hours of exposure when tested 

according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane to resist impact damage when tested according to 

ASTM D3746, ASTM D4272, or the "Resistance to Foot Traffic Test" in FM 

Approvals 4470. 

B. Material Compatibility: Roofing materials to be compatible with one another and adjacent 

materials under conditions of service and application required, as demonstrated by roof 

membrane manufacturer based on testing and field experience. 

C. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials 

comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing 

system, and are listed in FM Approvals' RoofNav for Class 1 or noncombustible construction, 

as applicable. Identify materials with FM Approvals Certification markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 

2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 SH. 

2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING SYSTEM 

A. TPO Sheet: ASTM D6878/D6878M, internally fabric- or scrim-reinforced, TPO sheet. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; JM TPO or a comparable product by one of 

the following: 

a. Firestone Building Products. 

b. GAF. 

2. Source Limitations: Obtain components for roofing system from roof membrane 

manufacturer or manufacturers approved by roof membrane manufacturer. 

3. Thickness:  80 mils (2.0 mm), nominal. 

4. Exposed Face Color:  White. 

2.3 ACCESSORY ROOFING MATERIALS 

A. General: Accessory materials recommended by roofing system manufacturer for intended use 

and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 80 mils (2.0 mm) 

thick, minimum, of same color as TPO sheet. 

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 
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D. Bonding Adhesive: Manufacturer's standard. 

E. Slip Sheet:  Manufacturer's standard, of thickness required for application. 

F. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, 

approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roofing components to 

substrate, and acceptable to roofing system manufacturer. 

H. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 

preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination 

reglets, and other accessories. 

2.4 SUBSTRATE BOARD 

A. Glass-Mat Gypsum Roof Substrate Board: ASTM C1177/C1177M, water-resistant gypsum 

board. 

1. Provide type, thickness, and brand as required by membrane manufacturer for specified 

warranty. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof 

deck. 

2.5 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by TPO roof membrane 

manufacturer, approved for use in FM Approvals' RoofNav listed roof assemblies. 

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber 

mat facer on both major surfaces. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville; a Berkshire Hathaway company; ENRGY 3 or a comparable product by one of 

the following: 

a. Firestone Building Products. 

b. GAF. 

2. Compressive Strength:  20 psi (138 kPa). 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material:  Match roof insulation. 

2. Minimum Thickness: 1/4 inch (6.35 mm). 

3. Slope: 

a. Roof Field:  1/4 inch per foot (1:48) unless otherwise indicated on Drawings. 

b. Saddles and Crickets:  1/2 inch per foot (1:24) unless otherwise indicated on 

Drawings. 

http://www.specagent.com/Lookup?uid=123457225474
http://www.specagent.com/Lookup?uid=123457225475


MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 6 

2.6 INSULATION ACCESSORIES AND COVER BOARD 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 

and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, 

and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 

insulation to substrate. 

D. Cover Board: Provide type, thickness, and brand as required by membrane manufacturer for 

specified warranty. 

1. Glass-Mat Gypsum Cover Board: ASTM C1177/C1177M, water-resistant gypsum board. 

2. Fiber-Reinforced Gypsum Roof Board: ASTM C1278/C1278M, cellulosic-fiber 

reinforced, water-resistant gypsum board. 

3. Fiber-Reinforced Cementitious Cover Board: ASTM C1325, fiber-mat-reinforced 

cementitious board. 

4. Surface: Primed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and 

roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 

penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with 

requirements in Section 053100 "Steel Decking." 

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

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 

installation according to roofing system manufacturer's written instructions. Remove sharp 

projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 

migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 

place or when rain is forecast. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 7 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, FM 

Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss 

Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 

entering completed sections of roofing system at end of workday or when rain is forecast. 

Remove and discard temporary seals before beginning Work on adjoining roofing. 

3.4 INSTALLATION OF SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, with end joints staggered not 

less than 24 inches (610 mm) in adjacent rows. 

1. At steel roof decks, install substrate board at right angle to flutes of deck. 

a. Locate end joints over crests of steel roof deck. 

2. Tightly butt substrate boards together. 

3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 

4. Fasten substrate board to top flanges of steel deck according to recommendations in FM 

Approvals' RoofNav listed roof assembly requirements for specified Windstorm 

Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-29. 

5. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 

perimeter, and field of roof according to roofing system manufacturers' written 

instructions. 

6. Loosely lay substrate board over roof deck. 

3.5 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 

left exposed at end of workday. 

B. Comply with roofing system and roof insulation manufacturer's written instructions for 

installing roof insulation. 

3.6 INSTALLATION OF ADHERED ROOF MEMBRANE 

A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 

written instructions. 

B. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

C. In addition to adhering, mechanically fasten roof membrane securely at terminations, 

penetrations, and perimeter of roofing. 
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3.7 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to 

roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 

to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 

flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side 

and end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 

termination bars. 

3.8 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 

roofing installation on completion, in presence of Architect, and to prepare inspection report. 

B. Repair or remove and replace components of roofing system where inspections indicate that 

they do not comply with specified requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 

replaced or additional work complies with specified requirements. 

3.9 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 

remaining construction does not affect or endanger roofing system, inspect roofing system for 

deterioration and damage, describing its nature and extent in a written report, with copies to 

Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 

substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 

at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 

recommended by manufacturer of affected construction. 

END OF SECTION 075423 



MADISON BRT  15 JUL 2022 
STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

SHEET METAL FLASHING AND TRIM 076200 - 1 

SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Roof-drainage sheet metal fabrications. 
2. Low-slope roof sheet metal fabrications. 
3. Copings. 

B. Related Requirements: 
1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 042000 "Unit Masonry" for materials and installation of manufactured sheet 

metal through-wall flashing and trim integral with masonry. 
3. Section 075423 "Thermoplastic-Polyolefin (TPO) Roofing" for materials and installation 

of sheet metal flashing and trim integral with roofing. 
4. Section 074213.13 "Formed Metal Wall Panels" for sheet metal flashing and trim integral 

with metal wall panels, including copings at metal panel assemblies. 

1.2 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, 
joints, and seams to provide leakproof, secure, and noncorrosive installation. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
1. Review construction schedule. Verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 
2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, 

and condition of other construction that affect sheet metal flashing and trim. 
3. Review requirements for insurance and certificates if applicable. 
4. Review sheet metal flashing observation and repair procedures after flashing installation. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For sheet metal flashing and trim. 
1. Include plans, elevations, sections, and attachment details. 
2. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 
3. Include details for forming, including profiles, shapes, seams, and dimensions. 
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4. Include details for joining, supporting, and securing, including layout and spacing of 
fasteners, cleats, clips, and other attachments. Include pattern of seams. 

5. Include details of termination points and assemblies. 
6. Include details of special conditions. 
7. Include details of connections to adjoining work. 
8. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches (1:5). 

B. Samples for Verification: For each type of exposed finish. 
1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including 

finished seam and in required profile. Include fasteners, cleats, clips, closures, and other 
attachments. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For each type of roof edge flashing that is ANSI/SPRI/FM 4435/ES-1 
tested and FM Approvals approved. 

C. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

D. Evaluation Reports: For roof edge flashing, from an agency acceptable to authority having 
jurisdiction showing compliance with ANSI/SPRI/FM 4435/ES-1. 

E. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 
maintenance manuals. 

B. Special warranty. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 
1. For roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested and FM Approvals 

approved, shop is to be listed as able to fabricate required details as tested and approved. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage. 
1. Store sheet metal flashing and trim materials away from uncured concrete and masonry. 
2. Protect stored sheet metal flashing and trim from contact with water. 
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B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and 
trim installation. 

1.9 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 
1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, are to 
withstand wind loads, structural movement, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or other defects 
in construction. Completed sheet metal flashing and trim are not to rattle, leak, or loosen, and 
are to remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing 
Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated. 

C. FM Approvals Listing: Manufacture and install roof edge flashings that are listed in FM 
Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials 
with name of fabricator and design approved by FM Approvals. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 
1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 SHEET METALS 

A. Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, 
temporary protective film before shipping. 
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B. Aluminum Sheet: ASTM B209 (ASTM B209M), alloy as standard with manufacturer for finish 
required, with temper as required to suit forming operations and performance required; with 
smooth, flat surface. 
1. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

2. Color: 
3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with minimum total dry 
film thickness of 0.5 mil (0.013 mm). 

C. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet in accordance with 
ASTM A653/A653M, G90 (Z275) coating designation or aluminum-zinc alloy-coated steel 
sheet in accordance with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 
designation, Grade 40 (Grade 275); prepainted by coil-coating process to comply with 
ASTM A755/A755M. 
1. Surface:  Smooth, flat. 
2. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

3. Color: 
4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with minimum total dry 
film thickness of 0.5 mil (0.013 mm). 

2.3 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 
items as required for complete sheet metal flashing and trim installation and as recommended 
by manufacturer of primary sheet metal or manufactured item unless otherwise indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 
1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal 
being fastened. 

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
3. Fasteners for Zinc-Coated (Galvanized) or Aluminum-Zinc Alloy-Coated Steel Sheet: 

Series 300 stainless steel or hot-dip galvanized steel in accordance with 
ASTM A153/A153M or ASTM F2329. 

C. Solder: 
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1. For Zinc-Coated (Galvanized) Steel: ASTM B32, Grade Sn50, 50 percent tin and 50 
percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Elastomeric Sealant: ASTM C920, elastomeric polyurethane polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

2.4 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. 
1. Fabricate sheet metal flashing and trim in shop to greatest extent possible. 
2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and metal. 
3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements 

for accurate fit before shop fabrication. 
4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners 
on faces exposed to view. 

B. Fabrication Tolerances: 
1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 

inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and 
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances 
specified. 

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 
1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 

deep, filled with butyl sealant concealed within joints. 
2. Use lapped expansion joints only where indicated on Drawings. 

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in 
accordance with cited sheet metal standard to provide for proper installation of elastomeric 
sealant. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard and by FM Global Property Loss Prevention Data Sheet 1-49 for application, but not 
less than thickness of metal being secured. 

F. Do not use graphite pencils to mark metal surfaces. 
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2.5 COPINGS 

A. Metal Copings: Manufactured coping system consisting of metal coping cap in section lengths 
not exceeding 12 feet (3.6 m), concealed anchorage; with corner units, end cap units, and 
concealed splice plates with finish matching coping caps. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. ATAS International, Inc. 
b. Berridge Manufacturing Company. 
c. Metal-Era, Inc. 
d. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company. 

2. Metallic-Coated Steel Sheet Coping Caps: Zinc-coated (galvanized) steel, nominal 0.028-
inch (0.71-mm) thickness. 
a. Surface:  Smooth, flat finish. 
b. Finish:  Two-coat fluoropolymer. 

3. Corners: Factory mitered and continuously welded. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: 
1. Fabricate to cross section required, complete with end pieces, outlet tubes, and other 

accessories as required. 
2. Fabricate in minimum 96-inch- (2400-mm-) long sections. 
3. Furnish flat-stock gutter brackets and flat-stock gutter spacers and straps fabricated from 

same metal as gutters, of size recommended by cited sheet metal standard, but with 
thickness not less than twice the gutter thickness. 

4. Fabricate expansion joints, expansion-joint covers, and gutter accessories from same 
metal as gutters. Shop fabricate interior and exterior corners. 

5. Expansion Joints:  Butt type with cover plate. 
6. Gutters with Girth up to 15 Inches (380 mm): Fabricate from one of the following 

materials: 
a. Aluminum:  0.032 inch (0.81 mm) thick. 
b. Galvanized Steel:  0.022 inch (0.56 mm) thick. 
c. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch (0.56 mm) thick. 

7. Gutters with Girth 16 to 20 Inches (410 to 510 mm): Fabricate from one of the following 
materials: 
a. Aluminum:  0.040 inch (1.02 mm) thick. 
b. Galvanized Steel:  0.028 inch (0.71 mm) thick. 
c. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

B. Downspouts: Fabricate downspouts to dimensions indicated on Drawings, complete with 
mitered elbows. Furnish with metal hangers from same material as downspouts and 
anchors. Shop fabricate elbows. 
1. Fabricate from one of the following materials: 

a. Aluminum:  0.024 inch (0.61 mm) thick. 
b. Galvanized Steel:  0.022 inch (0.56 mm) thick. 
c. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch (0.56 mm) thick. 
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2. Provide downspout covers equal to Zurn Industries, Z199-DC, stainless steel and sized to 
fit downspout pipe size. 

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) 
long, but not exceeding 12-foot- (3.6-m-) long sections. Furnish with 6-inch- (150-mm-) wide, 
joint cover plates. Shop fabricate interior and exterior corners. 
1. Joint Style:  Butted with expansion space and 6-inch- (150-mm-) wide, concealed backup 

plate. 
2. Fabricate from one of the following materials: 

a. Galvanized Steel:  0.028 inch (0.71 mm) thick. 
b. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch (0.71 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting performance of 
the Work. 
1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing 

substrate to prevent air infiltration or water penetration. 

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

3.2 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of 
cited sheet metal standard that apply to installation characteristics required unless otherwise 
indicated on Drawings. 
1. Install fasteners, protective coatings, separators, sealants, and other miscellaneous items 

as required to complete sheet metal flashing and trim system. 
2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 

seams with minimum exposure of joint. 
3. Anchor sheet metal flashing and trim and other components of the Work securely in 

place, with provisions for thermal and structural movement. 
4. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance. 
5. Install continuous cleats with fasteners spaced not more than 12 inches (300 mm) o.c. 
6. Install exposed sheet metal flashing and trim with limited oil-canning, and free of 

buckling and tool marks. 
7. Do not field cut sheet metal flashing and trim by torch. 
8. Do not use graphite pencils to mark metal surfaces. 
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B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-
treated wood or other corrosive substrates, protect against galvanic action or corrosion by 
painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by sheet metal manufacturer or cited sheet metal standard. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 
1. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 

mm) of corner or intersection. 
2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 

deep, filled with sealant concealed within joints. 
3. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

3.3 INSTALLATION OF COPINGS 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet 
performance requirements. 

3.4 INSTALLATION OF ROOF-DRAINAGE SYSTEM 

A. Install sheet metal roof-drainage items to produce complete roof-drainage system in accordance 
with cited sheet metal standard unless otherwise indicated. Coordinate installation of roof 
perimeter flashing with installation of roof-drainage system. 

3.5 INSTALLATION OF ROOF FLASHINGS 

A. Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and cited sheet metal standard. 
1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes. 
2. Install work with laps, joints, and seams that are permanently watertight and weather 

resistant. 

3.6 INSTALLATION OF WALL FLASHINGS 

A. Install sheet metal wall flashing to intercept and exclude penetrating moisture in accordance 
with cited sheet metal standard unless otherwise indicated. Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 
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3.7 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and 
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

3.8 CLEANING 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 

C. Clean off excess sealants. 

3.9 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. On completion of sheet metal flashing and trim installation, remove unused materials and clean 
finished surfaces as recommended in writing by sheet metal flashing and trim manufacturer. 

C. Maintain sheet metal flashing and trim in clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures, as determined by 
Architect. 

END OF SECTION 076200 
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SECTION 078443 - JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Joints in or between fire-resistance-rated construction, and wall/floor intersections. 

1.2 ACTION SUBMITTALS 

A. Product Data: Joint firestopping. 

B. Product Schedule: For each joint firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing agency. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Listed System Designs: For each joint firestopping system, for tests performed by a qualified 
testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with UL's "Qualified Firestop Contractor Program Requirements." 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate 
temperatures are outside limits permitted by joint firestopping system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 
means of ventilation or, where this is inadequate, forced-air circulation. 
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1.7 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 
according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 
1. Perform joint firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 
2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 

rated systems complying with the following requirements: 
a. Joint firestop systems installed with products bearing the classification marking of 

a qualified product certification agency in accordance with Listed System Designs 
published by a qualified testing agency. 
1) UL in its online directory "Product iQ." 
2) Intertek Group in its "Directory of Building Products." 

2.3 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, 
and maintain original fire-resistance rating of assemblies in or between which joint firestopping 
systems are installed. Joint firestopping systems must accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases. 

1. Joint firestopping systems that are compatible with one another, with the substrates 
forming openings, and with penetrating items, if any. 

2. Provide products that, upon curing, do not re-emulsify, dissolve, leach, breakdown, or 
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture. 

3. Provide firestop products that do not contain ethylene glycol. 

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 
with ratings determined per ASTM E1966 or UL 2079. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Hilti, Inc. 
b. Owens Corning, Thermafiber. 
c. ROCKWOOL. 
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d. Specified Technologies, Inc. 
2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 

or roof in or between which it is installed. 

C. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 
25 and 450, respectively, as determined per ASTM E84. 

2.4 ACCESSORIES 

A. Provide components of joint firestopping systems, including primers and forming materials, that 
are needed to install elastomeric fill materials and to maintain ratings required. Use only 
components specified by joint firestopping system manufacturer and approved by the qualified 
testing agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning: Before installing joint firestopping systems, clean joints immediately to 
comply with fire-resistive joint system manufacturer's written instructions. 

B. Prime substrates where recommended in writing by joint firestopping system manufacturer 
using that manufacturer's recommended products and methods. Confine primers to areas of 
bond; do not allow spillage and migration onto exposed surfaces. 

3.3 INSTALLATION 

A. General: Install joint firestopping systems to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

3.4 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections in accordance 
with ASTM E2393. 

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 
testing, repair or replace joint firestopping systems so they comply with requirements. 
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C. Proceed with enclosing joint firestopping systems with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.5 CLEANING AND PROTECTION 

A. Provide final protection and maintain conditions during and after installation that ensure joint 
firestopping systems are without damage or deterioration at time of Substantial Completion. If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated joint firestopping systems immediately and install new materials to produce joint 
firestopping systems complying with specified requirements. 

END OF SECTION 078443 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonstaining silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Joint sealants. 

2. Joint-sealant backing materials. 

B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured 

sealants showing the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each type and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) 

long strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Test Schedule: Include the following information for each joint 

sealant and substrate material to be tested: 

1. Joint-sealant location and designation. 

2. Manufacturer and product name. 

3. Type of substrate material. 

4. Proposed test. 

5. Number of samples required. 
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B. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be 

tested from sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation are needed for adhesion. 

C. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation 

methods resulted in optimum adhesion to joint substrates based on testing specified in 

"Preconstruction Testing" Article. 

D. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application 

tested. 

E. Sample warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Manufacturers' special warranties. 

B. Installer's special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Authorized representative who is trained and approved by 

manufacturer. 

B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the 

testing indicated. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 

below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific 

joint preparation techniques are required to obtain rapid, optimum adhesion of joint 

sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in 

contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact 

with masonry substrates. 

4. Submit manufacturer's recommended number of pieces of each type of material, 

including joint substrates, joint-sealant backings, and miscellaneous materials. 

5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures, including use of specially formulated primers. 
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7. Testing will not be required if joint-sealant manufacturers submit data that are based on 

previous testing, not older than 24 months, of sealant products for adhesion to, staining 

of, and compatibility with joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 

Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 

2. Conduct field tests for each kind of sealant and joint substrate. 

3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 

4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 

5. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side. Repeat procedure 

for opposite side. 

6. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data 

on pull distance used to test each kind of product and joint substrate. For sealants that fail 

adhesively, retest until satisfactory adhesion is obtained. 

7. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 

adhesive failure from testing, in absence of other indications of noncompliance with 

requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 

joint substrates during testing. 

1.8 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.9 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 

comply with performance and other requirements specified in this Section within specified 

warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 
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C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint sealants from single manufacturer for each sealant type. 

2.2 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.3 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with 

ASTM C1248. 

B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 

ASTM C920, Type S, Grade NS, Class 50, Use NT. 

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

following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 

b. Pecora Corporation. 

c. Sika Corporation - Building Components. 

d. The Dow Chemical Company. 

e. Tremco Incorporated. 

2.4 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 

movement capability, nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, 

Class 25, Use NT. 

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

following: 

a. Bostik; Arkema. 
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b. Master Builders Solutions. 

c. Pecora Corporation. 

d. Sherwin-Williams Company (The). 

e. Sika Corporation - Building Components. 

f. Tremco Incorporated. 

B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 

movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, 

Grade P, Class 25, Uses T and NT. 

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

following: 

a. Master Builders Solutions. 

b. Pecora Corporation. 

c. Sherwin-Williams Company (The). 

2.5 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 

to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, S, NS, 25, NT: Mildew-resistant, single-component, nonsag, 

plus 25 percent and minus 25 percent movement capability, nontraffic-use, silicone joint 

sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

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

following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 

b. Pecora Corporation. 

c. Sika Corporation - Building Components. 

d. The Dow Chemical Company. 

e. Tremco Incorporated. 

2.6 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

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

following: 

a. Pecora Corporation. 

b. Sherwin-Williams Company (The). 

c. Tremco Incorporated. 

2.7 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface 

skin) or type as approved in writing by joint-sealant manufacturer for joint application 

http://www.specagent.com/Lookup?ulid=9454
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indicated, and of size and density to control sealant depth and otherwise contribute to producing 

optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.8 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air. 

Porous joint substrates include the following: 

a. Concrete. 

b. Masonry. 

3. Remove laitance and form-release agents from concrete. 
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4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. Nonporous joint substrates include the following: 

a. Metal. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless 

otherwise indicated. 
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3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

a. Extent of Testing: Test completed and cured sealant joints as follows: 

1) Perform 10 tests for the first 1000 ft. (300 m) of joint length for each kind of 

sealant and joint substrate. 

2) Perform one test for each 1000 ft. (300 m) of joint length thereafter or one 

test per each floor per elevation. 

b. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 

separately; extend cut along one side, verifying adhesion to opposite side. 

Repeat procedure for opposite side. 

c. Inspect tested joints and report on the following: 

1) Whether sealants filled joint cavities and are free of voids. 

2) Whether sealant dimensions and configurations comply with specified 

requirements. 

3) Whether sealants in joints connected to pulled-out portion failed to adhere to 

joint substrates or tore cohesively. Include data on pull distance used to test 

each kind of product and joint substrate. Compare these results to determine 

if adhesion complies with sealant manufacturer's field-adhesion hand-pull 

test criteria. 

d. Record test results in a field-adhesion-test log. Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, 

whether joints were primed, adhesion results and percent elongations, sealant 

material, sealant configuration, and sealant dimensions. 

e. Repair sealants pulled from test area by applying new sealants following same 

procedures used originally to seal joints. Ensure that original sealant surfaces are 

clean and that new sealant contacts original sealant. 

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 

testing or noncompliance with other indicated requirements will be considered 

satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 

comply with other requirements. Retest failed applications until test results prove sealants 

comply with indicated requirements. 

C. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 

immediately so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 

b. Control and expansion joints in unit masonry. 

c. Joints between metal panels. 

d. Joints between different materials listed above. 

e. Perimeter joints between materials listed above and frames of doors. 

2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 

B. Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 

2. Joint Sealant:  Urethane, S, P, 25, T, NT. 

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 

b. Vertical joints on exposed surfaces of unit masonry walls. 

2. Joint Sealant:  Urethane, S, NS, 25, NT. 

D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces 

not subject to significant movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 

b. Perimeter joints between interior wall surfaces and frames of interior doors. 

2. Joint Sealant:  Acrylic latex. 

E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 

nontraffic surfaces. 

1. Joint Locations: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 

2. Joint Sealant:  Silicone, mildew resistant, S, NS, 25, NT. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Exterior standard steel doors and frames. 

B. Related Requirements:  

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings in accordance with 

NAAMM-HMMA 803 or ANSI/SDI A250.8. 

1.3 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 

and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 

control and security systems. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, and finishes. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 

7. Details of anchorages, joints, field splices, and connections. 

8. Details of accessories. 

C. Samples for Initial Selection: For hollow-metal doors and frames with factory-applied color 

finishes. 

D. Samples for Verification: 
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1. Finishes: For each type of exposed finish required, prepared on Samples of not less than 3 

by 5 inches (75 by 127 mm). 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

1. Egress Door Inspector: Submit documentation of compliance with NFPA 101, 

Section 7.2.1.15.4. 

2. Submit copy of DHI Fire and Egress Door Assembly Inspector (FDAI) certificate. 

B. Field quality control reports. 

1.6 QUALITY ASSURANCE 

A. Egress Door Inspector Qualifications: Inspector for field quality control inspections of egress 

door assemblies is to meet the qualifications set forth in NFPA 101, Section 7.2.1.15.4 and the 

following: 

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 

certification. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 

during transit and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 

to jambs and mullions. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place 

on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space 

between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM 

C1363. Openings to be fabricated and tested as fully operable, thermal insulating door and 

frame assemblies.  

1. Thermal Performance (Exterior Openings): Independent testing laboratory certification 

for exterior door assemblies being tested in accordance with ASTM C1363 and meet or 

exceed the following requirements: 

a. Door Assembly Operable U-Factor and R-Value Ratings: U-Factor 0.395, R-Value 

2.53, including insulated door, thermal-break frame and threshold.  
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2. Air Infiltration (Exterior Openings): Independent testing laboratory certification for 

exterior door assemblies being tested in accordance with ASTM E283 to meet or exceed 

the following requirements: 

a. Rate of leakage of the door assembly shall not exceed 0.25 cfm per square foot of 

static differential air pressure of 1.567 psf (equivalent to 25 mph wind velocity). 

2.2 EXTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A. 

1. Doors: 

a. Thickness: 1-3/4 inches (44.5 mm). 

b. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with 

minimum A60 (ZF180) coating. 

c. Edge Construction:  Model 1, Full Flush. 

d. Edge Bevel:  Bevel lock and hinge edges 1/8 inch in 2 inches (3.2 mm in 51 mm). 

e. Top Edge Closures: Close top edges of doors with flush closures of same material 

as face sheets. Seal joints against water penetration. 

f. Bottom Edges: Close bottom edges of doors with end closures or channels of same 

material as face sheets. Provide weep-hole openings in bottoms of exterior doors to 

permit moisture to escape. 

g. Core:  Foamed in place polyurethane and steel reinforced core with no stiffener 

face welds. 

2. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), 

with minimum A60 (ZF180) coating. 

b. Construction:  Full profile welded. 

c. Thermal Break Frames: Subject to the same compliance standards and 

requirements as standard hollow metal frames. Tested for thermal performance in 

accordance with NFRC 102, and resistance to air infiltration in accordance with 

NFRC 400. provide thermally broken frame profiles available for use in masonry 

construction. Fabricate with 1/16” positive thermal break and integral 

weatherstripping. 

3. Exposed Finish:  Factory. 

2.3 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches (610 mm) of 

frame height above 7 feet (2.1 m). 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with 

expansion shields or inserts, with manufacturer's standard pipe spacer. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

HOLLOW METAL DOORS AND FRAMES 081113 - 4 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at 

top of underlayment. 

D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z (12G) coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 

or ASTM A1011/A1011M; hot-dip galvanized in accordance with ASTM A153/A153M, 

Class B. 

2.4 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

B. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

C. Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM A153/A153M. 

D. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

E. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 

characteristics. 

2.5 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 mm) 

beyond edge of door on which astragal is mounted or as required to comply with published 

listing of qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 

and tapping in accordance with ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 
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2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 

hardware. 

2.6 STEEL FINISHES 

A. Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish 

consisting of prime coat and thermosetting topcoat, complying with ANSI/SDI A250.3. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 

faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

3.2 INSTALLATION 

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in 

place. Comply with approved Shop Drawings and with manufacturer's written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without 

damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 

and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

3. Solidly pack mineral-fiber insulation inside frames. 

4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 

90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 

line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 

jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 
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C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 

specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Owner will engage a qualified inspector to perform inspections and to 

furnish reports to Architect. 

B. Inspections: 

1. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 

equipped with fire exit hardware, each door located in an exit enclosure, each electrically 

controlled egress door, and each door equipped with special locking arrangements in 

accordance with NFPA 101, Section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.4 REPAIR 

A. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory 

finish according to manufacturer's written instructions. 

B. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 

painting Sections. 

END OF SECTION 081113 
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SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Access doors and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details material descriptions, dimensions of individual components 

and profiles, and finishes. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Exposed Flanges: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Babcock-Davis. 

b. J. L. Industries, Inc.; Activar Construction Products Group, Inc. 

c. Karp Associates, Inc. 

d. Milcor; Hart & Cooley, Inc. 

e. Nystrom, Inc. 

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 

3. Optional Features:  Masonry anchors for frames in masonry walls. 

4. Locations:  Wall and ceiling. 

5. Door Size: As indicated on Drawings. 

6. Metallic-Coated Steel Sheet for Door:  Nominal 0.064 inch (1.63 mm), 16 gage, factory 

primed. 

7. Frame Material:  Same material, thickness, and finish as door. 

8. Latch and Lock:  Latch bolt, key operated. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with 

minimum G60 (Z180) or A60 (ZF180) metallic coating. 

C. Frame Anchors: Same material as door face. 
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D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 

2.3 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 

installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 

with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 

marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 

mounting holes, attachment devices and fasteners of type required to secure access doors to 

types of supports indicated. 

D. Latch and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 

2. Keys: Furnish two keys per lock and key all locks alike. 

2.4 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal 

primer immediately after surface preparation and pretreatment. Confirm compatibility 

with specified topcoats in Section 099123 “Interior Painting.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 

conditions affecting performance of the Work. 

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

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 083113 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Suspension systems for interior ceilings and soffits. 
2. Grid suspension systems for gypsum board ceilings. 

B. Related Requirements: 
1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 

exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

B. Evaluation Reports: For embossed, high-strength steel studs and tracks and, from ICC-ES or 
other qualified testing agency acceptable to authorities having jurisdiction. 

1.4 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association, the Steel Framing Industry Association, the Steel Stud Manufacturers Association, 
or the Supreme Steel Framing System Association. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Notify manufacturer of damaged materials received prior to installation. 

B. Deliver materials in manufacturer's original, unopened, undamaged containers with 
identification labels intact. 

C. Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for Cold-
Formed Steel Structural Framing." 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Design framing systems in accordance with AISI S220, "North American Specification for the 
Design of Cold-Formed Steel Framing - Nonstructural Members," unless otherwise indicated. 

B. Design Loads: As indicated on architectural Drawings or 5 lbf/sq. ft. (239 Pa) minimum as 
required by the IBC. 

2.2 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

B. Wire Hangers: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in 
diameter. 

C. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch (1.367 mm) and minimum 1/2-inch- (13-mm-) wide flanges. 

D. Furring Channels (Furring Members): 
1. Cold-Rolled Channels: 0.0538-inch (1.367-mm) uncoated-steel thickness, with minimum 

1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep. 
2. Steel Studs and Tracks: ASTM C645. 

a. Minimum Base-Steel Thickness:  0.0179 inch (0.455 mm). 
b. Depth:  As indicated on Drawings. 

3. Embossed, High-Strength Steel Studs and Tracks: ASTM C645. 
a. Minimum Base-Steel Thickness:  0.0147 inch (0.373 mm). 
b. Depth:  As indicated on Drawings. 

E. Grid Suspension System for Gypsum Board Ceilings: ASTM C645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 
1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 

framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 
1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or suspension system. 
a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means. 
2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 
a. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced installation standards. 
3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 
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4. Do not attach hangers to steel roof deck. 
5. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 

extend through forms. 
6. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

E. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Interior gypsum board. 

B. Related Requirements: 
1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and 

suspension systems that support gypsum board panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 
1. Gypsum ceiling board. 
2. Interior trim. 
3. Joint treatment materials. 

B. Shop Drawings: Show locations and installation of control and expansion joints, including 
plans, elevations, sections, details of components, and attachments to other work. 

1.3 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 
1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of gypsum panel and joint finishing material from single source with resources 
to provide products of consistent quality in appearance and physical properties. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Ceiling Board: ASTM C1396/C1396M. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. Certainteed; SAINT-GOBAIN. 
b. Continental Building Products Inc. 
c. Gold Bond Building Products, LLC provided by National Gypsum Company. 

2. Thickness: 1/2 inch (12.7 mm). 
3. Long Edges: Tapered. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 
1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 
1. Interior Gypsum Board: Paper. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 
1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 

use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use drying-type, all-purpose compound. 
a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use drying-type, all-purpose compound. 
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2.6 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 
1. Use screws complying with ASTM C954 for fastening panels to steel members from 

0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 
2. For fastening cementitious backer units, use screws of type and size recommended by 

panel manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

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

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL 

A. Comply with ASTM C840. 

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

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

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

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD 

A. Single-Layer Application: 
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1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

3.4 INSTALLATION OF TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

3.5 FINISHING OF GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 
1. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting." 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 
1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes surface preparation, priming, and finish painting for surfaces indicated. 

B. Related Requirements: 

1. Section 099600 "High-Performance Coatings" for coatings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include preparation requirements and application instructions. 

2. Indicate VOC content. 

B. Samples for Initial Selection: For each type of topcoat product. 

C. Samples for Verification: For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

2. Apply coats on Samples in steps to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

D. Product Schedule: Use same designations indicated on Drawings and in the Interior Painting 

Schedule to cross-reference paint systems specified in this Section. Include color designations. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.4 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS AND TYPES 

A. General: 

1. Use only one manufacturer's products within a paint system.  Do not intermix or thin one 

product line with another. 

2. Provide pure, nonfading color pigments of the type and quality to suit substrates and 

service indicated. 

B. Materials and Manufacturers: 

1. To establish quality and type of paint required, specific paint materials are listed in Paint 

Schedule in Part 3 of this Section.  Equal paint materials of the other listed acceptable 

manufacturers may be substituted for materials listed but colors must match colors listed. 

2. Acceptable Manufacturers: Manufacturers capable of providing acceptable special 

coating materials and are capable of matching selected colors and finish include the 

following: 

a. Benjamin Moore & Co. 

b. Sherwin-Williams (S-W). 

c. ICI Paints, Inc. 

d. PPG Paints 

e. Pratt and Lambert 

C. Paint Coordination: 

1. Provide finish coats compatible with prime coats used.  Review other Sections of these 

Specifications for compatibility of total coatings system. 

2. Upon request from other trades, furnish information on characteristics of proposed finish 

materials to ensure compatible prime coats. 

3. Provide barrier coats over incompatible primers or remove and re-prime as required to 

provide a proper paint system. 

4. Notify Architect in writing of any anticipated problems using specified coating systems 

with surfaces shop-primed by others. 

D. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 

E. VOC Content: For field applications that are inside the weatherproofing system, paints and 

coatings shall comply with VOC content limits of authorities having jurisdiction and the 

following VOC content limits: 

1. Flat Paints and Coatings: 50 g/L. 

2. Nonflat Paints and Coatings: 50 g/L. 

3. Dry-Fog Coatings: 150 g/L. 

4. Primers, Sealers, and Undercoaters: 100 g/L. 

5. Rust-Preventive Coatings: 100 g/L. 

6. Zinc-Rich Industrial Maintenance Primers: 100 g/L. 
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7. Pretreatment Wash Primers: 420 g/L. 

8. Shellacs, Clear: 730 g/L. 

9. Shellacs, Pigmented: 550 g/L. 

2.2 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials. 

Contractor will be notified in advance and may be present when samples are taken. If 

paint materials have already been delivered to Project site, samples may be taken at 

Project site. Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 

3. Owner may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements. Contractor shall remove noncomplying 

paint materials from Project site, pay for testing, and repaint surfaces painted with 

rejected materials. Contractor will be required to remove rejected materials from 

previously painted surfaces if, on repainting with complying materials, the two paints are 

incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Masonry (Clay and CMUs): 12 percent. 

2. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 

and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 
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1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

D. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 

or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 

instructions. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 

hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

same material are to be applied. Tint undercoats to match color of topcoat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 

has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and 

inspecting agency to inspect and test paint for dry-film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry-film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 

additional coats as needed to provide dry-film thickness that complies with paint 

manufacturer's written recommendations. 
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3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, 

and other contaminants from entering into waterways, sanitary and storm drain systems, 

and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 

jurisdiction. 

3. Allow empty paint cans to dry before disposal. 

4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board Ceilings - Flat, Low-Odor/Low VOC: 

1. Primer:  1 coat S-W ProMar 200 Zero VOC Latex Primer 

2. Finish:   2-3 coats S-W ProMar 200 Zero VOC Latex Flat 

B. Concrete Masonry Units, Interior - Low-Odor/Low VOC:   

1. Primer: 1 coat S-W Pro Industrial Heavy Duty Block Filler. 

2. Finish: 2 coats S-W Pro Industrial, Pre-Catalyzed, Water-Based Epoxy, Eg-Shel.  

C. Steel Access Doors and Frames: 

1. Primer: Factory primed; confirm primer compatibility with topcoat 

2. Finish: 2 coats S-W Pro Industrial, Pre-Catalyzed, Water-Based Epoxy, Eg-Shel 

END OF SECTION 099123 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of high-performance coating systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

2. Indicate VOC content. 

B. Samples for Initial Selection: For each type of topcoat product indicated. 

C. Samples for Verification: For each type of coating system and each color and gloss of topcoat 

indicated. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

2. Apply coats on Samples in steps to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.4 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product listed in the 

Part 3 Coating Schedule or comparable product by one of the following: 

1. Steel Coatings: 

a. International Protective Coatings. 

b. PPG Paints; PPG Industries, Inc. 

c. Sherwin-Williams Company (The). 

d. Tnemec Company, Inc. 

2. Anti-Graffiti Coatings:  

a. Rainguard Pro. 

b. Sika Limited. 

c. Sherwin Williams 

d. Prosoco 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials: Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating materials. 

Contractor will be notified in advance and may be present when samples are taken. If 

coating materials have already been delivered to Project site, samples may be taken at 

Project site. Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 

3. Owner may direct Contractor to stop applying coatings if test results show materials 

being used do not comply with product requirements. Contractor shall remove 

noncomplying coating materials from Project site, pay for testing, and recoat surfaces 

coated with rejected materials. Contractor will be required to remove rejected materials 

from previously coated surfaces if, on recoating with complying materials, the two 

coatings are incompatible. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Concrete: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates and coating systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce coating systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 

not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted 

in manufacturer's written instructions. 

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 

paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 

with SSPC-PA 1 for touching up shop-primed surfaces. 

F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 

mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 

subsequently applied coatings. 

G. Aluminum Substrates: Remove loose surface oxidation. 



MADISON BRT  15 JUL 2022 
STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 
 

HIGH-PERFORMANCE COATINGS 099600 - 4 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and 

recommendations in "MPI Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, coat surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Coat backsides of access panels, removable or hinged covers, and similar hinged items to 

match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied. Tint undercoats to match color of finish coat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 

marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 

inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 

apply additional coats as needed to provide dry film thickness that complies with coating 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces. Remove spattered coatings by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation. Correct damage to work of 

other trades by cleaning, repairing, replacing, and recoating, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced coated surfaces. 
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3.6 HIGH-PERFORMANCE COATING SCHEDULE 

A. Masonry Substrates, Vertical Surfaces, Anti-Graffiti Coating: 

1. Surface Preparation: Surfaces shall be clean and dry with no oils, dirt, debris, or minerals 

such as efflorescence, lime and calcium 

2. Finish: 2 coats VandlGuard Non-Sacrificial Coating 

B. Galvanized-Metal Substrates: 

1. Pigmented Polyurethane over Epoxy Primer System: 

a. Surface Preparation: In accordance with manufacturer’s written instructions. 

b. Shop-Applied Prime Coat: 1 coat Sherwin Williams Macropoxy 646. 

c. Finish: 2 coats Sherwin Williams Acrolon 218HS. 

END OF SECTION 099600 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Public-use washroom accessories. 
2. Hand dryers 
3. Underlavatory guards. 
4. Portable Emergency Eye Wash 

1.2 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 
2. Include anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation. 
3. Include electrical characteristics. 

B. Samples: For each exposed product and for each finish specified, full size. 
1. Approved full-size Samples will be returned and may be used in the Work. 

C. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 
1. Identify locations using room designations indicated. 
2. Identify accessories using designations indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 
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1.6 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors 
that fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, visible silver spoilage defects. 
2. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Hand Dryers: Manufacturer agrees to repair or replace 
hand dryers that fail in materials or workmanship within specified warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Structural Performance: Provide fasteners to comply with the following requirements: 
1. Grab Bars: Installed units are able to resist 250 lbf (1112 N) concentrated load applied in 

any direction and at any point. 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. Source Limitations: Obtain each type of public-use washroom accessory from single source 
from single manufacturer. 

B. Toilet Tissue (Roll) Dispenser: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-4288 or a comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Description:  Roll-in-reserve dispenser with hinged front secured with tumbler lockset. 
3. Mounting:  Surface mounted. 
4. Operation:  Noncontrol delivery with theft-resistant spindle. 
5. Capacity: Designed for 5-inch- (127-mm-) diameter tissue rolls. 
6. Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

C. Automatic Soap Dispenser: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-8263 or comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
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2. Description: Automatic dispenser with infrared sensor to detect presence of hands; 
battery powered; designed for dispensing soap in lather form. 

3. Mounting:  Deck mounted. 
4. Capacity: 800 ml. 
5. Materials: Bright polished chrome plated plastic. 
6. Refill Indicator: LED indicator. 
7. Low-Battery Indicator: LED indicator. 

D. Grab Bar: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-6806 or a comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Mounting: Flanges with concealed fasteners. 
3. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin). 
4. Outside Diameter:  1-1/2 inches (38 mm). 
5. Configuration and Length:  As indicated on Drawings. 

E. Sanitary-Napkin and Tampon Vendor: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-47069C or a comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Tubular Specialties Manufacturing, Inc. 

2. Mounting:  Surface mounted. 
3. Capacity: 30 tampons, 20 napkins. 
4. Operation:  No coin (free). 
5. Exposed Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 
6. Lockset: Tumbler type with separate lock and key for coin box. 

F. Sanitary-Napkin Disposal Unit: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-270 or a comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Mounting:  Surface mounted. 
3. Door or Cover: Self-closing, disposal-opening cover. 
4. Receptacle: Removable. 
5. Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

G. Seat-Cover Dispenser: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-4221 or a comparable product by one of the following: 
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a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Mounting:  Surface mounted. 
3. Minimum Capacity:  250 seat covers. 
4. Exposed Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 
5. Lockset: Tumbler type. 

H. Mirror Unit: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-290 Welded-Frame Mirror or a comparable product by one 
of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Frame:  Stainless steel angle, 0.05 inch (1.3 mm) thick. 
a. Corners:  Welded and ground smooth. 

3. Size:  As indicated on Drawings. 
4. Hangers:  Manufacturer's standard rigid, tamper and theft resistant. 

I. Hook: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick 

Washroom Equipment, Inc; B-6827 or a comparable product by one of the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bradley Corporation. 
d. Brey-Krause Manufacturing Co. 
e. Tubular Specialties Manufacturing, Inc. 

2. Description:  Combination hat and coat hook. 
3. Mounting:  Concealed. 
4. Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

2.3 HAND DRYERS 

A. Source Limitations: Obtain hand dryers from single source from single manufacturer. 

B. High-Speed Air Dryer: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. AJW Architectural Products. 
b. ASI-American Specialties, Inc. 
c. Bobrick Washroom Equipment, Inc. 
d. Bradley Corporation. 
e. Excel Dryer Inc. 
f. Mitsubishi Electric US, Inc. 
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g. World Dryer Corporation. 
2. Description: High-speed, warm-air hand dryer for rapid hand drying. 
3. Mounting:  Surface mounted. 

a. Protrusion Limit: Installed unit protrudes maximum 4 inches (102 mm) from wall 
surface. 

4. Operation: Infrared-sensor activated with timed power cut-off switch. 
a. Average Dry Time:  12 seconds. 
b. Automatic Shut Off: At 60 seconds. 

5. Maximum Sound Level:  70 dB. 
6. Cover Material and Finish:  Steel, with white enamel finish or Stainless steel, 

ASTM A480/A480M No. 4 finish (satin). 
7. Electrical Requirements:  115 V, 13 A, 1500 W, minimum. 

2.4 UNDERLAVATORY GUARDS 

A. Underlavatory Guard: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. Buckaroos, Inc. 
b. Plumberex Specialty Products, Inc. 
c. Truebro; IPS Corporation. 

2. Description: Insulating pipe covering for supply and drain piping assemblies that 
prevents direct contact with and burns from piping; allow service access without 
removing coverings. 

3. Material and Finish: Antimicrobial, molded plastic, white. 

2.5 PORTABLE EMERGENCY EYE WASH 

A. Self-Contained Eyewash Unit: 
1. Equal to Bradly Corporation Model S19-921 On-Site Gravity-Fed Eyewash. 
2. Flushes eyes for 15 minutes at a minimum of 0.4 gallons/minute by using only 7 gallons 

of water.  
3. Tank: 12-inches x 22-inches x 9-inches, made of translucent white high-density 

polyethylene; 7-gallon capacity. 
4. Pedestal: 13-1/2 inches x 22-inches x 18-1/2 inches, made of opaque yellow 

polypropylene, with black polypropylene pull-down arm. 
5. Wall Bracket: Stainless steel 
6. Exceeds American National Standard Z358.1 Specifications. 
7. Includes universal identification sign and inspection tag 

2.6 MATERIALS 

A. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.031-inch- (0.8-mm-) 
minimum nominal thickness unless otherwise indicated. 

B. Steel Sheet: ASTM A1008/A1008M, Designation CS (cold rolled, commercial steel), 0.036-
inch- (0.9-mm-) minimum nominal thickness. 
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C. Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless otherwise 
recommended by manufacturer or specified in this Section, and tamper and theft resistant where 
exposed, and of stainless or galvanized steel where concealed. 

D. Chrome Plating: ASTM B456, Service Condition Number SC 2 (moderate service). 

E. Mirrors: ASTM C1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 

2.7 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories in accordance with manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer. Install units level, 
plumb, and firmly anchored in locations and at heights indicated. 
1. Remove temporary labels and protective coatings. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 

B. Clean and polish exposed surfaces in accordance with manufacturer's written instructions. 

END OF SECTION 102800 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 

extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material descriptions, 

dimensions of individual components and profiles, and finishes for fire extinguisher and 

mounting brackets. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals. 

1.5 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 

function. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace fire extinguishers that fail in materials or workmanship within specified warranty 

period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10 when testing interval required by 

NFPA 10 is within the warranty period. 

b. Faulty operation of valves or release levers. 

2. Warranty Period:  Six years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 

Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 

testing agency acceptable to authorities having jurisdiction. 

1. Provide fire extinguishers approved, listed, and labeled by FM Global. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated. 

1. Source Limitations: Obtain fire extinguishers and accessories, from single source from 

single manufacturer. 

2. Valves:  Nickel-plated, polished-brass body. 

3. Handles and Levers:  Stainless steel. 

4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 4-A:60-B:C, 10-lb (4.5-kg) 

nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 

container. 

2.3 MOUNTING BRACKETS 

A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire 

extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers 

indicated, with plated or black baked-enamel finish. 

1. Source Limitations: Obtain mounting brackets and fire extinguishers from single source 

from single manufacturer. 

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 

spacing, and location. Locate as indicated by Architect. 

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in 

red letter decals applied to mounting surface. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

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

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 

compliance with requirements of authorities having jurisdiction. 

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 

indicated. 

1. Mounting Height: Top of fire extinguisher to be at 42 inches (1067 mm) above finished 

floor. 

END OF SECTION 104416 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Common electrical installation requirements. 

3. Firestopping of electrical installation 

1.3 SUBMITTALS 

A. General 

1. Make all submittals in accordance with Division 1, herein, and individual 

sections in Divisions 26. 

2. Identify all submittals with corresponding specification section number and 
name. Each submittal shall typically be limited to one specification section, 

except in cases where similar equipment or services are commonly furnished in 

one package, e.g., short-circuit, coordination, and arc-flash studies; or 
low-voltage distribution equipment such as switchboards, panelboards, 

disconnects, and motor controls; or interior lighting, exterior lighting, emergency 

and exit lighting. 
3. Clearly identify all submittals with project name and location, and manufacturer's 

name.  Contractor shall thoroughly review and approve all submittals for 

accuracy and completeness prior to submitting to Architect.  Mark each 

submittal with company name, reviewer's initials and date of review.  Submittals 
not so approved and marked will be rejected, and resubmittal will be required. 

4. Provide a complete list of all requirements for which submitted products are 

NOT in conformance with Specifications and Drawings, and associated reasons 
for non-conformance.  Unless noted otherwise on submittal, products are 

assumed to meet all Specification and Drawing requirements and are expected to 

be furnished in accordance with those requirements. 

5. Clearly mark product data copies to identify pertinent products, models, or part 
numbers.  Circle, highlight, or otherwise clearly identify specific items that are 

being proposed on the submitted product data or shop drawings.  Show 

performance characteristics and capacities, dimensions and clearances required, 
and wiring diagrams and controls. 
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6. Submit indexed and bound sets of shop drawings and/or product data sheets for 
items listed in individual sections of Divisions 26 prior to ordering material and 

starting construction. 

7. Re-submittals shall be new and complete, void of previous submittal comments 

and engineer's review stamp, revised to incorporate all comments and additional 
information as noted or requested on previous submittals, and inclusive of all 

previous submittal information not requiring revisions. 

8. Submit a minimum of one (1) electronic copy and two (2) hard copies of bound 
and indexed operation and maintenance instruction manuals, parts lists, new and 

revised, up-to-date shop drawings and product data sheets, void of previous 

submittal comments and engineer's review stamp, incorporating all previous 
comments, additional requested information, addendum and bulletin changes, 

etc., and record drawings for items listed in individual sections of Divisions 26 

test reports, as part of close-out documents. 

9. Submit documentation of electrical inspection final approval. 

1.4 QUALITY ASSURANCE 

A. Furnish only new, first-class quality, materials and equipment, delivered, erected, 

connected and finished in every detail, selected and arranged to fit properly into 
building spaces.  Where no specific kind or quality of material is specified, furnish 

first-class standard article, approved by Architect. 

B. Furnish services of one or more experienced superintendents, to be in charge of 
installation of work, and all skilled workmen, electricians and laborers required to 

unload, transfer, erect, connect, adjust, start, operate and test each system. 

C. Provide all component parts of each item of equipment or device with manufacturer's 

nameplate, giving name of manufacturer, description, size, type, serial number, 
electrical characteristics, etc., to facilitate maintenance or replacement.  Nameplate of 

Subcontractor or distributor is not acceptable. 

D. Job conditions, which govern when and how products shall be installed, are generally 
covered in Division 1 and specifically covered in individual paragraphs of Division 26. 

E. Do NOT install any product where it might be exposed to environment that is 

extremely different to that in which it was intended to be normally used. 

F. Perform all work in close cooperation with other trades and utility companies. 

G. Comply with latest edition or revision of each standard or code mentioned in these 

specifications and as follows: 

1. American National Standard Institute (ANSI) 
2. American Society for Testing Materials (ASTM) 

3. National Electrical Manufacturer's Association (NEMA) 

4. Underwriters' Laboratories (UL) 
5. National Fire Protection Association (NFPA) - 

6. State and Local Municipality Building and Electrical Codes and Ordinances. 
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H. 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. 

I. Execute all work in conformity with best standards of practice.  Lay out and install 

work in accordance with drawings, manufacturer's instructions, shop drawings, and 
field layouts of other trades. 

J. Drawings are diagrammatic and indicate the general arrangement and intent of systems 

and work included in these documents. 

K. Furnish all labor, material and equipment to install and successfully test electrical 

systems and work, complete and in place, as herein specified and as shown on 

drawings. 

L. Program all monitoring and control systems for all equipment with input from Owner. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Refer to Division 1 for general requirements pertaining to delivery, storage and 

handling. 

B. Protect materials before, during and after installation. 

C. In event of damage, immediately make all repairs and replacements necessary at no 

additional cost. 

D. Deliver all materials to job-site in original unopened containers, where applicable, with 

all labels intact and legible at time of use.  Store in strict accordance with 

manufacturer's recommendations. 

E. Examine all equipment and material delivered to jobsite prior to installation to ensure 

all specification requirements and shop drawing notes and comments have been 

incorporated by manufacturer.  Installation of equipment or material signifies 

Contractor’s acceptance and approval of equipment or material from manufacturer. 

1.6 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference 

to other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear 

of obstructions and of the working and access space of other equipment. 
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B. In cases of interferences between various items of equipment and building features, or 
if simplified construction is made possible by relocation of certain equipment, bring 

such conditions to attention of Architect.  Changes in arrangements may be made only 

if authorized by Architect. 

C. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

D. 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." 

E. Substitutions and Changes 

1. Comply with Instructions to Bidders. 
2. Contractor is responsible to notify all parties concerned of any changes or 

substitutions he has been authorized to make, and must include in his notice a full 

description, including drawings if necessary, of any deviation from dimensions 

shown on plans of any trade. 
3. If Contractor provides equipment other than that upon which design is based, it 

shall be his responsibility to coordinate its installation with work of all other 

trades and with space available, and pay for any changes caused to other trades as 
a result of this substitution. 

4. If other contractors provide equipment other than that upon which design is 

based, electrical contractor shall coordinate electrical equipment and connections, 
including sizes of switches, fuses, breakers, starters, wiring, etc., with 

requirements of furnished equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Material shall be produced by company which has been engaged in manufacture of 

such types of materials for period of at least five (5) years. 

B. Provide electrical products as described under specific paragraphs in this division.  
Refer to various paragraphs for correct product identification (e.g. “Low-Voltage 

Electrical Power Conductors and Cables”, Section 260519). 

2.2 SPARE MATERIAL 

A. Refer to individual sections for spare material requirements. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Drawings constituting part of these documents are diagrammatic and indicate general 

arrangement of systems and work included in documents. 

B. Coordinate necessary preparation required for electrical equipment installation with all 
trades. 

C. Carefully check and coordinate location and level of all lighting fixtures, conduits, 

junction boxes, etc., located in exposed ceiling areas.  If conflicts occur, follow space 
preference below (in order of first to last): 

1. Recessed lighting fixtures. 

2. High pressure ductwork. 
3. Air terminal units. 

4. Low pressure ductwork. 

5. Cable tray. 

6. Soil, waste, vent, and storm piping. 
7. Sprinkler piping. 

8. Liquid heat transfer and refrigerant piping. 

9. Domestic water piping. 
10. Electrical conduit. 

D. Locate conduits, junction boxes, etc., to allow access to air terminal units, piping, 

control valves, etc., for maintenance and repair.  Conversely ensure light fixtures, etc. 
are clear of piping etc. to allow access for maintenance. 

E. Verify locations of outlets and types of connections required for equipment installed by 

others. 

F. Relocate any improperly located outlet, and replace any incorrect connection caused by 
lack of preparation or coordination.  Also, repair to the Architect's/Owner's satisfaction 

any hole, etc., caused by these relocations/replacements. 

3.2 SYSTEM INTERRUPTIONS 

A. Minimize all disruptions of service to fullest extent possible, including electrical 

power, lighting, security, communications, intercom, etc., systems.  Provide temporary 

wiring and connections to maintain existing systems in service during construction.  

Coordinate all disruptions of service with Architect a minimum of two weeks prior to 
disruption.  Do not proceed with disruptions of service without Architect's written 

permission. 

B. All disruptions of service shall be done at times convenient to Owner.  Include 
premium time in bid for work requiring disruptions of service. 

C. Comply with NFPA 70E. 
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3.3 ADJUSTMENTS AND CLEANING 

A. Cutting and Patching 

1. Do all cutting and patching necessary for installation of electrical work with 

approval, and under supervision of, Architect. 

2. Do not impair strength or function of work being cut or patched, i.e., do not 
weaken structural members and waterproof holes through exterior walls and 

ground floor.  Use rotary type drilling tools and concrete cutting saws to cut 

concrete and masonry walls.  Do not use torches for cutting steel. 

B. Wall, Floor and Ceiling Openings 

1. Place all sleeves necessary for electrical installation and advise other Contractors 

of all openings necessary for installation of electrical work. 
2. Provide sleeves necessary for installation of fire alarm, clock/program, telephone, 

video, data, sound, nurse call, etc., system cables.  If system wiring has not been 

installed at time of building official’s inspection, seal all sleeves.  Subsequent 

penetrations and sealing will be done by System Contractor. 
3. Repair and finish all holes placed for conduit if such holes are placed after 

general construction is completed. 

4. For fire-rated stud wall or partitions, provide 24 inch minimum horizontal 
separation between boxes on opposite sides of same wall or partition unless noted 

otherwise on Drawings and where an engineered solution such as applying UL 

listed fire stop material similar to Hilti CP 617 firestop putty pads, around backs 
of offending boxes is indicated on Drawings. 

C. Excavation and Backfill 

1. Perform excavation and backfilling necessary to install the electrical system in 

accordance with Contract Documents and appropriate sections of Divisions 26. 

D. Concrete Work 

1. Bases for outdoor lighting standards, raised pads for switchboards, distribution 

panels, switchgear, substations and similar equipment, and pads for transformers, 
including the setting of mounting bolts, constructed by Division 3 Contractor. 

2. Furnish mounting bolts, place conduit; and deliver mounting and placement 

templates to Division 3 Contractor. 

E. Painting 

1. Furnish panelboards and cabinets in finished areas with prime coat of paint.  

Furnish panelboards and cabinets in unfinished areas with standard factory finish. 

2. Paint all fire alarm system panels, emergency panels and associated junction 
boxes, and pull boxes red. 

F. Protection 
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1. Provide final protection of all electrical conduit, wiring, enclosures, equipment 
and panels, and maintain conditions that ensure coatings, finishes, and cabinets 

are without damage or deterioration at time of substantial completion. 

2. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
3. Repair damage to PVC or paint finishes with matching touchup coating 

recommended by manufacturer. 

4. Protect all electrical and electronic equipment from falling metal shavings before 
and during construction. 

G. Housekeeping and Clean-up 

1. Remove from site all debris and rubbish accumulating as result of electrical 
installation.  Dispose of all debris and rubbish.  Leave all electrical equipment 

rooms broom clean. 

2. Clean interiors of all cabinets, pull boxes, and equipment enclosures. Clean all 

electrical equipment, including lighting fixtures, at time of Substantial 
Completion. 

3. Refer to Division 1 for additional requirements. 

3.4 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Install all equipment and systems according to manufacturer's recommendations, and as 

outlined in individual paragraphs of these documents, to provide complete and totally 
operational systems. 

C. Comply with working clearances and dedicated spaces per NEC Article 110. 

D. Mount all equipment on exterior walls and in damp and wet locations on steel channel 

support providing separation between equipment and mounting surface(s). 

E. 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. 

F. 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. 

G. Right of Way:  Give to piping systems installed at a required slope. 

3.5 FIRESTOPPING 

A. Firestop Systems for Electrical Low-Voltage Cabling Sleeves: 

1. Provide for re-penetration of cables. 
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2. Smoke gaskets shall eliminate need for sealant or putty. 
3. Hilti Firestop Speed Sleeves, Model CP653BA. 

a. Nominal size 2", with 1.7" inside diameter, 2.3" outside diameter, 4.7" 

flange, 12.4" length. 

b. Nominal size 4", with 3.6" inside diameter, 4.3' outisde diameter, 4.7" 
flange, 12.4" length. 

3.6 FIELD QUALITY CONTROL 

A. Conduct following tests on electrical installation during the course of construction: 

1. Test conductors for grounds and shorts. 

2. Test ground system. 

3. Check all motors for proper rotation prior to coupling to equipment. 
4. Check motors 10 horsepower and higher for proper insulation to ground prior to 

energizing. 

5. Test emergency system. 

6. Test each primary cable. 
7. Test all ground fault protection equipment before temporary service is removed.  

Obtain test procedure from manufacturer and review procedure with Architect 

before conducting test. 
8. Test phasing of switchboards and panelboards for compliance with NEC Article 

408. 

9. Test other systems as recommended by system manufacturer and as specified 
elsewhere. 

B. Upon completion of the project: 

1. Adjust voltage taps on all transformers for an optimum operating level. 

2. Aim all adjustable lighting fixtures. 
3. Adjust all auxiliary systems for optimum performance. 

4. Measure load balance under near full-load conditions on all panelboards with 

true RMS reading meters, and reconnect loads as may be necessary to obtain 
reasonable balance of load between phases.  Relabel affected equipment, 

devices, junction boxes, wiring, panelboard directories, etc., due to load 

reconnection and branch circuit number changes.  Provide two (2) copies of final 

balance report indicating measured load current on each phase and neutral 
current for each panelboard. 

5. Perform following tests and inspections, to verify tightness of connections, and 

prepare reports. 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 

60 days after Final Acceptance, perform an infrared scan of all electrical 

connections in switchgear, switchboards, panelboards, switches, circuit 
breakers, motor controls, busway, transformers, generators, transfer 

switches, etc., and each splice in cables and conductors for No. 3 AWG 

and larger, while carrying normal load.  Remove front and rear covers of 

equipment and boxes so joints, splices, and connections are accessible to 
portable scanner. 
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b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared 
scan of 11 months after date of Substantial Completion. 

c. Instrument:  Use an infrared scanning device designed to measure 

temperature or detect significant deviations from normal values.  Provide 

calibration record device. 
d. Report:  Prepare a certified report that identifies each piece of equipment 

checked and describes scanning results.  Include notation of deficiencies 

detected, remedial action taken and observations after remedial action. 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 

2. Metal-clad cable, Type MC, rated 600 V or less. 

3. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. PV: Photovoltaic. 

B. RoHS: Restriction of Hazardous Substances. 

C. VFC: Variable-frequency controller. 

1.4 ACTION SUBMITTALS 

A. No submittals required. 

B. Product Data: For each type of product. 

C. Product Schedule: Indicate type, use, location, and termination locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Certified field quality-control reports. 

B. Length of cables for each feeder on project, including cabling to distribution equipment 

(switchgear, switchboards, distribution panelboards, panelboards, busway, etc.).  

Branch circuits are not included in the requirement.  Include both estimated length 

used for bidding and actual length installed, for use in short-circuit, coordination and 
arc flash hazard studies. 
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PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying 

conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

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

1. Alpha Wire Company. 

2. American Bare Conductor. 
3. Belden Inc. 

4. Cerro Wire LLC. 

5. Encore Wire Corporation. 
6. General Cable Technologies Corporation. 

7. Okonite Company (The). 

8. Service Wire Co. 

9. Southwire Company. 
10. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and use. 

2. RoHS compliant. 

3. Conductor and Cable Marking: Comply with wire and cable marking according 
to UL's "Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 

ASTM B 8 ASTM B 496 for stranded conductors. 

E. Conductor Insulation: 

1. Comply with NEMA WC 70/ICEA S-95-658. 

2. Type USE-2 and Type SE: Comply with UL 854. 

3. Type THHN and Type THWN-2: Comply with UL 83. 

F. Shield: 

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked 

polyethylene insulation, spiral-wrapped foil plus 85 percent coverage braided 

shields and insulated full-size ground wire, and sunlight- and oil-resistant outer 
PVC jacket. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors 
in an overall metallic sheath. 

http://www.specagent.com/LookUp/?ulid=12724&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076824&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076832&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076825&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076826&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076829&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076854&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076827&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076831&mf=04&src=wd
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B. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Alpha Wire Company. 

2. American Bare Conductor. 

3. Belden Inc. 
4. Encore Wire Corporation. 

5. General Cable Technologies Corporation. 

6. Okonite Company (The). 
7. Service Wire Co. 

8. Southwire Company. 

9. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and use. 

2. Comply with UL 1569 and NEC Article 330. 
3. RoHS compliant. 

4. Conductor and Cable Marking: Comply with wire and cable marking according 

to UL's "Wire and Cable Marking and Application Guide." 

D. Circuits: 

1. Single circuit. 

E. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 
ASTM B 8 for stranded conductors. 

F. Ground Conductor: Insulated. 

G. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

H. Armor: Steel or Aluminum, interlocked. 

I. Jacket: PVC applied over armor. 

2.3 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, 

material, type, and class for application and service indicated; listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and use. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

http://www.specagent.com/LookUp/?ulid=12722&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076806&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076807&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076808&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076810&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076809&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076812&mf=04&src=wd
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1. 3M Electrical Products. 
2. AFC Cable Systems; a part of Atkore International. 

3. FCI - Burndy Products. 

4. Gardner Bender. 

5. Hubbell Power Systems, Inc. 
6. Ideal Industries, Inc. 

7. ILSCO. 

8. NSi Industries LLC. 
9. O-Z/Gedney; a brand of Emerson Industrial Automation. 

10. Service Wire Co. 

11. TE Connectivity Ltd. 
12. Thomas & Betts Corporation; A Member of the ABB Group. 

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with 

set screws, designed to connect conductors specified in this Section. 

D. Duplex connectors for Type MC cable, permitting termination of (2) cables per fitting, 
are not acceptable. 

E. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper or Aluminum as required for conductor material. 
2. Type: One or Two hole with standard or long barrels as required. 

3. Termination: Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Stranded copper for feeders smaller than No. 4 AWG; stranded copper or 

aluminum for feeders No. 4 AWG and larger. Conductors shown on drawings are sized 

as copper. Provide aluminum conductors with equivalent ampacity and impedance to 
copper conductors shown on drawings. Increased conductor, lug, and conduit fill sizing 

are responsibility of Electrical Contractor. Note that lugs must be suitable for 

aluminum regarding size and material. 

B. Branch Circuits: Stranded copper.  

C. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance: Type USE, single conductor in raceway. 

http://www.specagent.com/LookUp/?uid=123457076793&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076785&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076786&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076787&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076788&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076789&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076790&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076792&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076791&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457076794&mf=04&src=wd
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B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway, Type 
XHHW-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type 

THHN/THWN-2, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single 

conductors in raceway, Metal-clad cable, Type MC. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, 

single conductors in raceway, Metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

H. VFC Output Circuits: Type XHHW-2 in metal conduit Type TC-ER cable with braided 

shield Type TC-ER cable with dual tape shield. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Do not use conductors smaller than No. 12 AWG for branch circuit wiring. 

B. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

C. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to 

pulling conductors and cables.  Install wiring after concrete and masonry work is 

complete and after moisture is swabbed from conduit. 

D. Make conductor lengths for parallel feeders identical. 

E. 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. 

F. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 

that will not damage cables or raceway. 

G. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

H. Support cables according to Section 260529 "Hangers and Supports for Electrical 

Systems."  Secure cables at not more than 30 inch (760 mm) intervals, nor more than 6 

inches (150 mm) from boxes, cabinets, racks, outlets, etc. 

I. Lace or clip groups of feeder conductors at distribution centers, pull-boxes and 

wireways. 
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J. Use No. 10 AWG minimum wire size from panelboard to first outlet for any 277 volt 
branch circuit exceeding 125 feet between branch circuit panel and first outlet, and for 

any 120 volt branch circuit exceeding 75 feet between branch circuit panel and first 

outlet.  Increase wire size one size for each additional 125 feet of length for any 277 

volt branch circuit, and for each additional 75 feet of length for any 120 volt branch 
circuit, and adjust conduit size as required. 

K. Based upon final feeder or branch circuit routing, up-size conductors to provide a 

maximum voltage drop of 2 percent for feeders and 3 percent for branch circuits, and a 
maximum voltage drop on both feeders and branch circuits of 5 percent, as described in 

NEC Articles 210.19A and 215.2A1 information notes. 

L. De-rate branch circuit conductors for multiple home-runs sharing a single raceway per 
NEC Article 310.15B3. 

M. Provide an individual neutral conductor for each phase conductor of branch circuits. 

Common neutral conductors are NOT allowed. 

N. Provide separate neutral conductors for dimmer controlled lighting circuits. 

O. Install only switch legs in conduits to switch boxes. Do NOT route power supply 

conductors through lighting switch boxes. 

P. Install emergency system wiring in separate raceways from all other systems. 

Q. Install receptacle and lighting circuits in separate raceways. 

R. Install 208/120V and 480/277V circuits in separate raceways. 

S. Make connections only in junction, pull and outlet boxes; terminal cabinets; and 
equipment enclosures. 

T. Visually inspect, then test all feeders for grounds and short circuits prior to energizing 

the cable. Replace defective runs, or repair them at Architect's option. 

U. MC cable may be used for branch circuit wiring and for switch legs when located 
above dropped ceilings and in stud walls. MC cable shall originate from accessible 

junction boxes above ceilings. Do not use MC cable in hazardous or wet locations, or 

for feeders.  Do not run MC cable directly into panelboards. 

V. Equip each MC cable termination with anti-shorting thermoplastic insulated bushing.  

Use MC connectors, fittings and tools only. 

W. Duplex connectors for Type MC cable, permitting termination of (2) cables per fitting, 

are not acceptable. 

3.4 INSTALLATION OF CABLES NOT ENCLOSED IN RACEWAY 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
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B. Install cables per manufacturer’s recommendations without damaging conductors, 
shields, or jackets. 

C. Install exposed cables parallel and perpendicular to building lines and surfaces of 

exposed structural members.  Follow surface contours where possible. 

D. Support cables according to Division 26 Section 260529 “Hangers and Supports for 
Electrical Systems.”  Secure cables at not more than 30 inch (760 mm) intervals nor 

more than 6 inches (150 mm) from boxes, cabinets, racks, outlets, etc. 

E. Do not bend cables at less than 1.5 times manufacturer’s recommended minimum 
bending radii. 

F. Do not exceed manufacturer’s recommended maximum pulling tensions. 

G. Do not splice, tap, or terminate cables other than in outlets, terminals, or panels or 
cabinets. 

H. Protect cables passing through metal studs, walls, etc., with suitable rubber grommets 

or conduit sleeves. 

I. Separate unshielded voice, video, and data communication cables from EMI sources, 
power cables, transformers, and power equipment per TIA/EIA 569A requirements. 

3.5 CONNECTIONS 

A. Use screw on wire connector for copper conductor sizes No. 10 gauge and smaller 
except at motor connections.  Use tool applied compression or split bolt type for all 

motor connections and for conductors larger than #10.  Protect compression and split 

bolt type splices with suitable electrical tape. 

B. Size all connectors to match cable size. 

C. Use tools recommended by vendor for applying pressure connectors. 

D. Suitable terminal lugs that are factory installed on equipment may be used for 

terminating cables. 

E. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values. If manufacturer's torque values are not indicated, use those 

specified in UL 486A-486B. 

F. Make splices, terminations, and taps that are compatible with conductor material and 

that possess equivalent or better mechanical strength and insulation ratings than 

unspliced conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

G. Splice only in accessible junction or outlet boxes. 
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H. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 

"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other 
end of conductor, and identify as spare conductor. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 

PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 

Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. After installing conductors and cables and before electrical circuitry has been 

energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each of the following visual and electrical tests: 

a. Verify conductor and cable data matches drawing and specification 
requirements. 

b. Inspect exposed sections of conductor and cable for physical damage and 

correct connection according to the single-line diagram. 
c. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey. 

d. Inspect compression-applied connectors for correct cable match and 

indentation. 

e. Inspect for correct identification. 
f. Inspect cable jacket and condition. 

g. Insulation-resistance test on each conductor for ground and adjacent 

conductors. Apply a potential of 500-V dc for 300-V rated cable and 

1000-V dc for 600-V rated cable for a one-minute duration. 
h. Continuity test on each conductor and cable. 

i. Uniform resistance of parallel conductors. 

j. Verify color coding meets specification requirements. 
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3. Initial Infrared Scanning: After Substantial Completion, but before Final 
Acceptance, perform an infrared scan of each connection or splice in conductors 

No. 3 AWG and larger. Remove box and equipment covers so connections or 

splices are accessible to portable scanner. Correct deficiencies determined during 

the scan. 

a. Instrument: Use an infrared scanning device designed to measure 

temperature or to detect significant deviations from normal values. Provide 

calibration record for device. 
b. Record of Infrared Scanning: Prepare a certified report that identifies 

connections or splices checked and that describes scanning results. Include 

notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 

each connection or splice 11 months after date of Substantial Completion. 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to 

achieve compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following 
special applications: 

1. Underground distribution grounding. 

2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1. Ground rods. 
2. Ground rings. 

3. Grounding arrangements and connections for separately derived systems. 

B. Certified field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, 

and maintenance manuals. 

1. Include the following: 

a. Plans showing as-built, dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1) Ground rods. 
2) Ground rings. 
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3) Grounding arrangements and connections for separately derived 
systems. 

b. Instructions for periodic testing and inspection of grounding features at 

grounding connections for separately derived systems based on NFPA 70B. 

1) Tests shall determine if ground-resistance or impedance values 
remain within specified maximums, and instructions shall 

recommend corrective action if values do not. 

2) Include recommended testing intervals. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Burndy; Part of Hubbell Electrical Systems. 
2. Dossert; AFL Telecommunications LLC. 

3. ERICO International Corporation. 

4. Fushi Copperweld Inc. 
5. Galvan Industries, Inc.; Electrical Products Division, LLC. 

6. Harger Lightning & Grounding. 

7. ILSCO. 

8. O-Z/Gedney; a brand of Emerson Industrial Automation. 
9. Robbins Lightning, Inc. 

10. Siemens Power Transmission & Distribution, Inc. 

11. Thomas & Betts Corporation; A Member of the ABB Group. 

2.3 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. Stranded Conductors: ASTM B 8. 

2. Tinned Conductors: ASTM B 33. 

3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

http://www.specagent.com/LookUp/?uid=123457071692&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071693&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071694&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071695&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071696&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071697&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071698&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071699&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071700&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071701&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457071703&mf=04&src=wd
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4. Bonding Jumper: Copper tape, braided conductors terminated with copper 
ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of tin-plated annealed copper, 1/4 by 4 

inches  in cross section, 12 inches minimum length, with 9/32-inch holes spaced 1-1/8 

inches apart for NEMA 2-hole connectors and insulators, wall-mounted steel mounting 
brackets, insulators and holes for NEMA 2-hole connectors and insulators, unless 

otherwise indicated. Stand-off insulators for mounting shall comply with UL 891 for 

use in switchboards, 600 V, and shall be Lexan or PVC, impulse tested at 5000 V. 

1. Harger Series T-GBI-M for power grounding applications. 

2. Harger Series GBI-TMGB for telecommunications grounding applications, with 

12-inch or 24-inch length as indicated. Meet BICSI and EIA/TIA 607 Standards. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 

applications in which used and for specific types, sizes, and combinations of 

conductors and other items connected. 

B. Underground Connectors: Cadweld exothermic-welding kits of types recommended by 

kit manufacturer for materials being joined and installation conditions, or Burndy 

Hyground irreversible compression-type, UL listed, except in ground test wells which 
require heavy-duty UL listed, bolted connections. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression 

-type wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, 

with dual, tin-plated or silicon bronze bolts. 

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

F. Conduit Hubs: Mechanical type, terminal with threaded hub. 

G. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head 

bolt. 

H. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set 
screw. 

I. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head 

screw. 

J. Straps: Solid copper, cast-bronze clamp copper lugs. Rated for 600 A. 

K. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one 

two-piece clamp. 
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L. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct 
burial. 

M. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet. 

B. Ground Plates: 1/4 inch thick, hot-dip galvanized. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install stranded conductor for No. 8 AWG and smaller, and stranded 

conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 4/0 
AWG minimum. 

1. Bury at least 24 inches below grade. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded or irreversible compression-type connectors 

except as otherwise indicated. 
3. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be 

connected to the ground bus. Install a main bonding jumper between the neutral and 
ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall 
be connected to the equipment grounding conductor and to the frame of the generator. 
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3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or 

handhole floor, close to wall, and set rod depth so 4 inches will extend above finished 

floor. If necessary, install ground rod before manhole is placed and provide No. 1/0 
AWG bare, tinned-copper conductor from ground rod into manhole through a 

waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor 

with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inches above to 6 inches below concrete. Seal floor opening with 

waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 

handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG 

minimum, stranded, hard-drawn copper bonding conductor. Train conductors level or 

plumb around corners and fasten to manhole walls. Connect to cable armor and cable 
shields according to written instructions by manufacturer of splicing and termination 

kits. 

D. Pad-Mounted Transformers and Switches: Install at least three ground rods, separated 
by at least twenty (20) feet, and ground ring around the pad. Ground pad-mounted 

equipment and noncurrent-carrying metal items associated with substations by 

connecting them to underground cable and grounding electrodes. Install No. 4/0 AWG 
tinned-copper conductor for ground ring and for taps to equipment grounding 

terminals. Route taps in one inch (25 mm) nonmetallic conduit from two points on 

ground ring.  Bury ground ring not less than 6 inches from the foundation. 

3.5 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. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 

equipment grounding conductor to each electric water heater and heat-tracing cable. 
Bond conductor to heater units, piping, connected equipment, and components. 

D. Signal and Communication Equipment:  For alarm, voice and data, and other 

communication equipment, provide one (1) 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. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-4-by-12-inch minimum grounding bus.   
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2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

E. 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. 

3.6 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 Bonding Common with Lightning Protection System: Comply with NFPA 780 

and UL 96 when interconnecting with lightning protection system. Bond electrical 
power system ground directly to lightning protection system grounding conductor at 

closest point to electrical service grounding electrode. Use bonding conductor sized 

same as system grounding electrode conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade 
unless otherwise indicated. 

1. After completion of individual ground rod resistance tests, interconnect ground 

rods with grounding electrode conductor below grade and as otherwise indicated. 
Make connections without exposing steel or damaging coating if any. 

2. Use exothermic welds for all below-grade connections. 

3. For grounding electrode system, install at least three ground rods separated by at 
least twenty (20) feet from each other and located at least the same distance from 

other grounding electrodes, and interconnected with No. 4/0 AWG bare 

grounding conductors and from two points on grid to ground bus in service 

equipment. 

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and 

maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Building Expansion Joints and Conduit Expansion Fittings:  Install bonding 

jumper to maintain continuous ground continuity. 

3. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: 
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

4. Use exothermic-welded or irreversible compression-type connectors for outdoor 

locations; if a disconnect-type connection is required, use a bolted clamp. 

E. Grounding and Bonding for Piping: 
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1. 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; use a bolted clamp connector or bolt a lug-type 

connector to a pipe flange by 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. 
2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass 

water meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding 

conductors of associated fans, blowers, electric heaters, and air cleaners. Install 

tinned bonding jumper to bond across flexible duct connections to achieve continuity. 

G. Grounding for 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 apart. 

H. Ground Ring: Install a grounding conductor, electrically connected to each building 
structure ground rod and to each indicated item, extending around the perimeter of 

building. 

1. Install No. 4/0 AWG tinned-copper conductor for ground ring and for taps to 
building columns. 

2. Bury ground ring not less than 24 inches from building's foundation. 

I. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to 

NFPA 70; use a minimum of 20 feet of bare copper conductor not smaller than No. 4 
AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base 

of foundation. 
2. Bond grounding conductor to reinforcing steel in at least four locations and to 

anchor bolts. Extend grounding conductor below grade and connect to building's 

grounding grid or to grounding electrode external to concrete. 

J. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to 
NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least 20 

feet long. If reinforcing is in multiple pieces, connect together by the usual steel tie 

wires or exothermic welding to create the required length. 

K. Connections: Make connections so possibility of galvanic action or electrolysis is 

minimized. Select connectors, connection hardware, conductors, and connection 

methods so metals in direct contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 

make contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
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3. Make aluminum-to-steel connections with stainless-steel separators and 
mechanical clamps. 

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 

and mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 

been energized, test for compliance with requirements. 
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to 

manufacturer's written instructions. 

3. Test completed grounding system at each location where a maximum 
ground-resistance level is specified, at service disconnect enclosure grounding 

terminal, and at individual ground rods. Make tests at ground rods before any 

conductors are connected. 

a. Measure ground resistance no fewer 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. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

c. Measurement of ground grid and building ground ring resistance must be 

accomplished using AVO Biddle's Slope Method where rods have been 
connected to grids or building ground rings prior to testing.  If 

measurements do not meet requirements cited above, take corrective action 

as required.  Re-measure grid resistance to ground until acceptable values 
are achieved. 

4. Prepare dimensioned Drawings locating each test well, ground rod and 

ground-rod assembly, and other grounding electrodes. Identify each by letter in 

alphabetical order, and key to the record of tests and observations. Include the 
number of rods driven and their depth at each location, and include observations 

of weather and other phenomena that may affect test results. Describe measures 

taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Measured ground resistances shall not exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 

5ohms. 
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2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 

3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment and 
Raised Floor Systems: 1 ohm(s). 

5. Substations and Pad-Mounted Equipment: 5 ohms. 

6. Manhole, Building Ground Ring, and Fence Grounds: 5ohms. 

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, install 

additional ground rods and conductors as required.  Re-measure grid resistance to 

ground until acceptable values are achieved. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel slotted support systems. 
2. Conduit and cable support devices. 

3. Support for conductors in vertical conduit. 

4. Mounting, anchoring, and attachment components, including powder-actuated 
fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, 

toggle bolts, and hanger rods. 

B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 ACTION SUBMITTALS 

A. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of hangers. 

2. Include design calculations for seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for hangers and supports for electrical 

equipment and systems, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 

Section 014000 "Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the supported equipment and systems will remain 

in place without separation of any parts when subjected to the seismic forces 
specified[ and the supported equipment and systems will be fully operational 

after the seismic event]." 

2. Component Importance Factor: 1.0. 

3. Insert requirements for Component Amplification Factor and Component 
Response Modification Factor. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 
13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Allied Tube & Conduit; a part of Atkore International. 

b. B-line, an Eaton business. 

c. ERICO International Corporation. 

d. Flex-Strut Inc.. 
e. GS Metals Corp. 

f. G-Strut. 

g. Haydon Corporation. 
h. Metal Ties Innovation. 

i. Thomas & Betts Corporation; A Member of the ABB Group. 

j. Unistrut; Part of Atkore International. 

k. Wesanco, Inc. 

2. Standard: Comply with Metal Framing Manufacturer's Association Standard 

MFMA-4 factory-fabricated components for field assembly. 

3. Material for Channel, Fittings, and Accessories: Galvanized steel. 
4. Channel Width: Selected for applicable load criteria. 
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5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

6. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

B. Conduit and Cable Support Devices: Steel and malleable-iron Stainless-steel hangers, 
clamps, and associated fittings, designed for types and sizes of raceway or cable to be 

supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for nonarmored 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 made of malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel 

plates, shapes, and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 

cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following: 

1) Hilti, Inc.. 

2) ITW Ramset/Red Head; Illinois Tool Works, Inc.. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.. 

2. 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 where used. 

a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following: 

1) B-line, an Eaton business. 

2) Empire Tool and Manufacturing Co., Inc.. 
3) Hilti, Inc.. 

4) ITW Ramset/Red Head; Illinois Tool Works, Inc.. 

5) MKT Fastening, LLC. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar 

to MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 
suitable for attached structural element. 
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5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM A 325. 

6. Toggle Bolts: Stainless-steel springhead type. 

7. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of 

hangers and supports, except where requirements on Drawings or in this Section are 
stricter: 

1. NECA 1. 

2. NECA 101 
3. NECA 105. 

B. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceways and Boxes for Electrical Systems." 

C. Support overhead electrical systems from building structural framing. Do NOT support 
electrical systems from roof decks, floor slabs, pipes, ducts, mechanical equipment, or 

other conduit, except as noted. 

1. Electrical system support hanger loads less than 70 pounds may be suspended 
from floor slabs with preset inserts or approved anchors. 

2. For concrete frame construction, electrical system support hanger loads less than 

200 pounds may be suspended from floor or roof slabs with preset inserts or 
approved anchors. 

3. If necessary, install appropriately sized steel support members spanning 

structural framing members to support electrical systems. 

D. Do NOT support conduits or cables from suspended ceilings unless they are 1/2 inch or 
smaller trade size branch circuit conduits or cables that conform to NEC 300.11 and 

feed only equipment mounted in or on suspended ceiling. 

E. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space 
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 

1/4 inch in diameter. 

F. 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. Secure raceways and cables to these supports with single-bolt conduit clamps. 

G. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch and smaller raceways serving branch circuits and communication 

systems above suspended ceilings, and for fastening raceways to trapeze supports. 
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H. Mounting straps for non-metallic conduit shall allow movement during expansion and 
contraction, yet secure conduit to structure. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 

in this article. 

B. Raceway Support Methods: Use methods described in NECA 1. 

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. 

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. To Wood: Fasten with lag screws or through bolts. 

2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided 

with lock washers and nuts may be used in existing standard-weight concrete 4 

inches thick or greater. Do not use for anchorage to lightweight-aggregate 
concrete or for slabs less than 4 inches thick. 

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 

MSS SP-69. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 

boxes, transformers, and other devices on slotted-channel racks attached to 
substrate by means that [meet][comply with seismic-restraint] strength and 

anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the 

need for reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for 

site-fabricated 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. 
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3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 

both directions than supported unit, and so anchors will be a minimum of 10 bolt 

diameters from edge of the base. 

B. Concrete materials, reinforcement, and placement requirements are specified in 
Section 033000 "Cast-in-Place Concrete."  

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 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. 

B. Touchup: Comply with requirements in Section 099123 "Interior Painting" and 

Section 099600 "High-Performance Coatings" 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 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 

3. Metal wireways and auxiliary gutters. 

4. Surface raceways. 
5. Boxes, enclosures, and cabinets. 

6. Handholes and boxes for exterior underground cabling. 

B. For following systems: 

1. Electrical power wiring. 
2. Communications systems, including telephone and data. 

3. Video distribution system. 

4. Sound systems, including paging, intercom, sound reinforcement. 
5. Security systems, including card access, video CCTV, door monitoring. 

1.3 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

B. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, tele-power 

poles, hinged-cover enclosures, and cabinets. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and 

their mounting provisions, including those for internal components, from manufacturer. 
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1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which 

the certification is based and their installation requirements. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 

b. Allied Tube & Conduit; a part of Atkore International. 
c. Anamet Electrical, Inc. 

d. Calconduit. 

e. Electri-Flex Company. 
f. FSR Inc. 

g. Korkap. 

h. Opti-Com Manufacturing Network, Inc (OMNI). 
i. O-Z/Gedney; a brand of Emerson Industrial Automation. 

j. Patriot Aluminum Products, LLC. 

k. Perma-Cote. 

l. Picoma Industries, Inc. 
m. Plasti-Bond. 

n. Republic Conduit. 

o. Southwire Company. 
p. Thomas & Betts Corporation; A Member of the ABB Group. 

q. Topaz Electric; a division of Topaz Lighting Corp. 

r. Western Tube and Conduit Corporation. 

s. Wheatland Tube Company. 

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

3. GRC: Comply with ANSI C80.1 and UL 6. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 

5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch, minimum. 

6. EMT: Comply with ANSI C80.3 and UL 797. 

7. FMC: Comply with UL 1; zinc-coated steel. 
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8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 
b. Allied Tube & Conduit; a part of Atkore International. 

c. Anamet Electrical, Inc. 

d. Calconduit. 
e. Electri-Flex Company. 

f. FSR Inc. 

g. Korkap. 
h. Opti-Com Manufacturing Network, Inc (OMNI). 

i. O-Z/Gedney; a brand of Emerson Industrial Automation. 

j. Patriot Aluminum Products, LLC. 

k. Perma-Cote. 
l. Picoma Industries, Inc. 

m. Plasti-Bond. 

n. Republic Conduit. 
o. Southwire Company. 

p. Thomas & Betts Corporation; A Member of the ABB Group. 

q. Topaz Electric; a division of Topaz Lighting Corp. 
r. Western Tube and Conduit Corporation. 

s. Wheatland Tube Company. 

2. Comply with NEMA FB 1 and UL 514B. 

3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

4. Fittings, General: Listed and labeled for type of conduit, location, and use. 

5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 
and NFPA 70. 

6. Fittings for EMT: 

a. Material: Steel.  Die cast type are not allowed. 

b. Type: Setscrew. 

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 

rated for environmental conditions where installed, and including flexible 

external bonding jumper. 
8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, 

with overlapping sleeves protecting threaded joints. 

9. Bushings: Impact resistant plastic, 105 deg C rated.  Grounding type shall be 
insulated steel with proper ground lug. 

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by 

authorities having jurisdiction for use in conduit assemblies, and compounded for use 

to lubricate and protect threaded conduit joints from corrosion and to enhance their 
conductivity. 
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2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Nonmetallic Conduit: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. AFC Cable Systems; a part of Atkore International. 
b. Anamet Electrical, Inc. 

c. Arnco Corporation. 

d. CANTEX INC. 
e. CertainTeed Corporation. 

f. Champion Fiberglass, Inc. 

g. Condux International, Inc. 
h. Electri-Flex Company. 

i. FRE Composites. 

j. Kraloy. 

k. Lamson & Sessions. 
l. Niedax Inc. 

m. RACO; Hubbell. 

n. Thomas & Betts Corporation; A Member of the ABB Group. 
o. Topaz Electric; a division of Topaz Lighting Corp. 

p. United Fiberglass. 

2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

3. Fiberglass: 

a. Comply with NEMA TC 14. 
b. Comply with UL 2515 for aboveground raceways. 

c. Comply with UL 2420 for belowground raceways. 

4. RNC: Type EPC-40-PVC and EPC-80-PVC, complying with NEMA TC 2 and 
UL 651 unless otherwise indicated. 

a. Utilize PVC coated rigid steel conduit elbows for sizes 1-1/4 inch and 

larger, unless phase conductors are indicated to be installed in separate 

conduits. 

5. LFNC: Comply with UL 1660. 

B. Nonmetallic Fittings: 

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

a. AFC Cable Systems; a part of Atkore International. 

b. Anamet Electrical, Inc. 
c. Arnco Corporation. 

d. CANTEX INC. 
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e. CertainTeed Corporation. 
f. Champion Fiberglass, Inc. 

g. Condux International, Inc. 

h. Electri-Flex Company. 

i. FRE Composites. 
j. Kraloy. 

k. Lamson & Sessions. 

l. Niedax Inc. 
m. RACO; Hubbell. 

n. Thomas & Betts Corporation; A Member of the ABB Group. 

o. Topaz Electric; a division of Topaz Lighting Corp. 
p. United Fiberglass. 

2. Fittings, General: Listed and labeled for type of conduit, location, and use. 

3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or 

tubing type and material. 

a. Fittings for LFNC: Comply with UL 514B. 

4. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. B-line, an Eaton business. 
2. Hoffman; a brand of Pentair Equipment Protection. 

3. MonoSystems, Inc. 

4. Square D. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Type 3R 
unless otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, 

adapters, hold-down straps, end caps, and other fittings to match and mate with 

wireways as required for complete system. 

D. Wireway Covers: Hinged type unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish. 
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2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Allied Moulded Products, Inc. 

2. Hoffman; a brand of Pentair Equipment Protection. 
3. Lamson & Sessions. 

4. Niedax Inc. 

B. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

C. Description: Fiberglass polyester, extruded and fabricated to required size and shape, 
without holes or knockouts. Cover shall be gasketed with oil-resistant gasket material 

and fastened with captive screws treated for corrosion resistance. Connections shall be 

flanged and have stainless-steel screws and oil-resistant gaskets. 

D. Description: PVC, extruded and fabricated to required size and shape, and having 
snap-on cover, mechanically coupled connections, and plastic fasteners. 

E. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, 

hold-down straps, end caps, and other fittings shall match and mate with wireways as 
required for complete system. 

F. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Adalet. 

2. Cutler-Hammer; Eaton Corporation. 
3. Crouse-Hinds, an Eaton business. 

4. EGS/Appleton Electric. 

5. Erickson Electrical Equipment Company. 
6. FSR Inc. 

7. General Electric Co.; Electrical Distribution & Control Division. 

8. Hoffman; a brand of Pentair Equipment Protection. 

9. Hubbell Incorporated. 
10. Hubbell Incorporated; Wiring Device-Kellems. 

11. Kraloy. 

12. Milbank Manufacturing Co. 
13. MonoSystems, Inc. 

14. Oldcastle Enclosure Solutions. 

15. O-Z/Gedney; a brand of Emerson Industrial Automation. 
16. Plasti-Bond. 

17. RACO; Hubbell. 
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18. Siemens Energy & Automation, Inc. 
19. Spring City Electrical Manufacturing Company. 

20. Square D; Group Schneider. 

21. Stahlin Non-Metallic Enclosures. 

22. Thomas & Betts Corporation; A Member of the ABB Group. 
23. Topaz Electric; a division of Topaz Lighting Corp. 

24. Wiremold / Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous 
alloyaluminum, Type FD, with gasketed cover. 

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Metal Floor Boxes: 

1. Material: Cast metal. 
2. Type: Fully adjustable Semi-adjustable. 

3. Shape: Rectangular, unless otherwise indicated. 

4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire 
weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more 

than 50 lb shall be listed and marked for the maximum allowable weight. 

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan 

weighing 70 lb. 

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

I. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

J. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 

cast aluminum galvanized, cast iron with gasketed cover. 

K. Box extensions used to accommodate new building finishes shall be of same material 
as recessed box. 

L. Device Box Dimensions: 4 inches square by 2-1/8 inches deep Insert dimension. 

M. Gangable boxes are prohibited. 
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N. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1  with 
continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 

enamel. 

2. Nonmetallic Enclosures: Plastic Fiberglass. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

O. Cabinets: 

1. NEMA 250, Type 1 , unless otherwise indicated, galvanized-steel box with 
removable interior panel and removable front, finished inside and out with 

manufacturer's standard enamel, sized as indicated on Drawings. 

2. Hinged door in front cover with flush latch and concealed hinge and screws.  
Size door to allow access to terminals without removing cover. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Plywood backboard, 3/4 inch (19 mm) thick, finished with fire retardant sealer. 
6. Terminal Strips 

a. Below 50 volts:  Screw terminal type. 

b. 51 to 250 volts:  250 volt screw terminal type with barrier between each 
set of terminals and individual terminal points for each conductor. 

c. 251 to 600 volts:  600 volt terminal strips similar to (b) above. 

7. Accessory feet where required for freestanding equipment. 
8. Identification 

a. Identify terminal strips with permanent numbers. 

9. Wiring Diagrams 

a. Provide wiring diagram on inside of each cabinet door showing units and 
conductors connected to cabinet. 

2.6 HANDHOLES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes: 

1. Handholes for use in underground systems shall be designed and identified as 

defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes with Polymer-Concrete Cover: Molded of sand and 

aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 

combination of the two. 

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

following: 
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a. Quazite: Hubbell Power Systems, Inc. 

2. Standard: Comply with SCTE 77. 

3. Size:  As indicated on Drawings 

4. Load Rating: UL listed and labeled for Tier 10 loading, with 10,400 lb. design 

load and 22,568 lb. minimum test load. 
5. Color of Frame and Cover:  Gray. 

6. Configuration: Designed for flush burial with two (2) stackable sections and open  

bottom unless otherwise indicated. 
7. Cover: Weatherproof, gasketed, secured by stainless-steel, tamper-resistant 

locking devices and having structural load rating consistent with enclosure and 

handhole location. 
8. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 

0.50. 

9. Cover Legend: Molded lettering, "ELECTRIC.", "COMMUNICATIONS", or 

other lettering as required by type of cables being installed. 
10. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 

11. Handholes 12 Inches Wide by 24 Inches Long Insert dimensions and Larger: 
Have inserts for cable racks and pulling-in irons installed before concrete is 

poured. 

2.7 BACKBOARDS FOR TERMINATION OF SYSTEMS WIRING 

A. Description:  3/4 inch (19.1 mm) thick, exterior type, A-C grade plywood.  Provide 

one (1) 4 foot by 8 foot piece per location, unless otherwise shown on Drawings. 

B. Finish:  Two (2) coats of UL listed fire-retardant paint. 

2.8 WALLPLATES 

A. To match other wiring device wallplates.  Refer to Section 262726 “Wiring Devices.” 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit, Not Subject to Physical Damage: GRC, IMC, RNC, 

Type EPC-40-PVC RNC, Type EPC-80-PVC. 

2. Exposed Conduit, Subject to Physical Damage: GRC, IMC, RNC, Type 
EPC-80-PVC. 

3. Concealed Conduit, Aboveground: GRC IMC RNC, Type EPC-40-PVC. 

4. Covered Locations, Open to Exterior: GRC, IMC. 
5. Exposed Conduit, Parking Ramps and Garages: RNC, Type EPC-80-PVC. 

6. Underground Conduit:  
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a. RNC, Type EPC-40-PVC Type EPC-80-PVC, direct buried. 
b. RNC, Type EPC-40-PVC in concrete on grade 

c. Type EB-20 for concrete encased duct bank. 

7. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC. 
8. Exposed Boxes and Enclosures, Aboveground: NEMA 250, Type 4.  Rigid PVC 

construction with suitable covers, UL rated for 90 degree conductors. 

9. Boxes Flush Mounted in Building Walls, Exterior Side: Weatherproof cast 
aluminum outlet box, gasketed extension as required, plugs for all unused 

openings, ground screw mounting lugs, zinc die-cast weatherproof cover, grey 

finish. 
10. Terminate PVC conduit prior to entering building in suitable PVC-to-rigid steel 

conduit adaptor fitting. 

11. Handholes for Underground Wiring: 

a. Handholes in Driveway, Parking Lot, and Off-Roadway Locations, Subject 
to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer 

concrete units, SCTE 77, Tier 15 structural load rating. 

b. Handholes in Sidewalk and Similar Applications with a Safety Factor for 
Nondeliberate Loading by Vehicles:  Polymer-concrete units, SCTE 77, 

Tier 8 structural load rating. 

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 

77, (13 345-N) Tier 5 structural load rating. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit, Not Subject to Physical Damage: EMT. 
2. Exposed Conduit, Subject to Physical Damage: GRC or IMC. Raceway locations 

include the following: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 

c. Mechanical rooms. 

d. Gymnasiums. 

3. For Supporting Lighting Fixtures: GRC or IMC. 

4. Circuits over 600 Volts:  GRC or IMC, except where RNC is specified. 

5. Hazardous Locations: GRC or IMC. 
6. Conduit in All Concrete, Except Concrete on Grade: GRC. 

7. Conduit Concealed in Ceilings and Interior Walls and Partitions: EMT. 

8. Connection to Recessed Lighting Fixtures:  FMC, except use LFMC in damp or 
wet locations.   

9. Connection to Vibrating Equipment Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment: LFMC, except use 

FMC in dry locations for 120 volt motors 1/3 HP or less.  Provide only sufficient 
length of flexible conduit necessary to avoid transmission of vibrations.  

10. Conduit, Damp or Wet Locations: GRC or IMC. 
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11. Boxes and Enclosures, Indoor Dry Locations: NEMA 250, Type 1, hot dip 
galvanized construction or cadmium plated, pressed sheet steel, blanked for 

conduit, attached lugs for mounting, full access screw-on or hinged cover.  

Provide flush mounted boxes with overlapping cover with flush-head cover 

retaining screws, prime coated. 

a. Ceiling Outlet Boxes, Flush or Surface Mounted:  4 inch by 2-1/8 inch 

deep (102 mm x 54 mm deep), octagonal boxes for receiving three or less 

1/2 in. (12 mm) conduits. 
b. Wall Outlet Boxes, Flush Mounted, Gypsum Wallboard 

1) 4 inch by 2-1/8 inch deep (102 mm x 54 mm) square boxes with 

matching square-drawn/tile cover for single or two (2) gang outlets. 
2) 4-11/16 inch by 2-1/8 inch deep (119 mm x 54 mm) square boxes 

with matching square-drawn/tile covers for single or two (2) gang 

outlets.  Use for all 1 inch or 1-1/4 inch conduit entries. 

3) 2-1/2 inches deep (64 mm) gangable switch boxes at wall switch 
locations. 

4) 4 inch by 3-1/2 inch deep (102 mm x 89 mm) square boxes with 

matching square-drawn/tile cover for single or two (2) gang outlets.  
Use for all communication/data outlets, unless wall thickness 

dictates shallower box. 

c. Wall Outlet Boxes, Flush Mounted, Masonry:  3-1/2 inches (89 mm) deep 
masonry boxes, single or multiple gang, as required or as indicated on the 

Drawings. 

d. Wall Outlet Boxes, Surface Mounted:  4 inches by 2-1/8 inches deep (102 

mm x 54 mm) square. 

12. Outlet Boxes, Indoor Damp or Wet Locations, Equipment connections in Shops:  

NEMA 250, Type 4.  Type FD (deep) or FS (shallow) cast device box, 

copper-free aluminum, blank body for drilling and tapping of required openings, 
gasketed extension as required, ground screw, aluminum gasketed, wet location 

cover, stainless steel screws. 

13. Outlet Boxes, Flush Mounted in Building Walls, Exterior Side: Weatherproof 

cast aluminum outlet box, gasketed extension as required, plugs for all unused 
openings, ground screw, mounting lugs, zinc die-cast weatherproof cover, grey 

finish. 

14. Boxes and Enclosures, Exterior Locations: Rigid PVC construction with suitable 
covers, UL rated for 90° conductors. 

a. Wall Outlet Boxes: "FS" type, rigid PVC, UL rated for 90° conductors, or 

malleable iron.  Die cast "Bell" boxes will not be allowed.  

C. Minimum Raceway Size: 1/2-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings 

unless otherwise indicated. Comply with NEMA FB 2.10. 
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2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use 
with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC 

coating after installing conduits and fittings. Use sealant recommended by fitting 

manufacturer and apply in thickness and number of coats recommended by 

manufacturer. 
3. EMT: Use set-screw, steel fittings. Comply with NEMA FB 2.10. 

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply 

with NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION OF RACEWAYS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for hangers and supports.  Mount exposed conduits tight to walls.  Provide 

offsets at boxes and equipment. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where 

requirements on Drawings or in this article are stricter. Comply with NECA 102 for 

aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed 
in specific occupancies and number of floors. 

C. Coordinate installation of raceways in masonry and concrete with construction process. 

D. Route conduit to avoid structural obstructions, minimizing crossovers. 

E. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 

equipment. 

F. Do not fasten conduits onto the bottom side of a metal deck roof. 

G. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water 
pipes and other heat sources. Install horizontal raceway runs above water and steam 

piping. 

H. Install conduit free from dents and bruises.  Plug ends to prevent entry or dirt or 
moisture. 

I. Complete raceway installation and clean out raceway before starting conductor 

installation. 

J. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

K. Install no more than the equivalent of three 90-degree bends in any conduit run except 

for control wiring conduits, for which fewer bends are allowed. Support within 12 

inches of changes in direction. 
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L. Make bends in raceway using large-radius preformed ells. Field bending shall be 
according to NFPA 70 minimum radii requirements. Use only equipment specifically 

designed for material and size involved. 

M. Conceal conduit within finished walls, ceilings, and floors, excluding overhead in 

rooms without finished ceilings, mechanical equipment rooms, connections to motors, 
and connections to surface panelboards,  unless otherwise indicated. Install conduits 

parallel or perpendicular to building lines. 

N. Support conduit within 12 inches of enclosures to which attached. 

O. Route all exposed conduits and conduits above dropped ceilings parallel or 

perpendicular to building lines.  Locate as close to building surfaces or structure as 

possible. 

P. Do NOT install conduit horizontally in slabs except where indicated on Drawings. 

Q. Locate each conduit through roof separate sleeve provided under Division 7.  Do NOT 

locate raceways in sleeves with other pipes.  Coordinate all roof penetrations with 

roofing installation.  Arrange raceways to cross expansion joints at right angles. 

1. Install UL approved expansion fittings, complete with grounding jumpers, where 

metallic conduits cross building expansion joints. 

R. Stub-Ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

S. 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. 

T. Install bushings on all conduit terminations, except where insulated throat connectors 
are used.  Use insulated steel type bushings where grounding or bonding is required.  

Use plastic type bushings at other locations. 

U. To avoid conductor derating and mutual heating, do NOT group conduits in earth.  
Separate conduits immediately after leaving equipment. 

V. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 

compound prior to assembly. 

W. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside 
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and 

insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated 

with locknuts. Install insulated throat metal grounding bushings on service conduits. 

X. Install raceways square to the enclosure and terminate at enclosures with locknuts. 

Install locknuts hand tight plus 1/4 turn more. 
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Y. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a 

continuous ground path. 

Z. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use 

roll cutter or a guide to make cut straight and perpendicular to the length. 

AA. Install pull wires in all empty and/or spare raceways. Use polypropylene or 

monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 

inches of slack at each end of pull wire. Cap all empty and/or spare raceways and 
install identification tags.  Cap underground raceways designated as spare above grade 

alongside raceways in use. 

BB. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic 
and nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum 

lengths of 50 feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 
75 feet (23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of 

raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 

necessary to comply with these requirements. 

CC. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway 

section. Support surface raceway according to manufacturer's written 
instructions. Tape and glue are not acceptable support methods. 

DD. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill 

them with listed sealing compound. For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 

or surfaces. Install raceway sealing fittings according to NFPA 70. 

EE. Install devices to seal raceway interiors at accessible locations. Locate seals so no 

fittings or boxes are between the seal and the following changes of environments. Seal 
the interior of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 

refrigerated spaces. 
2. Where an underground service raceway enters a building or structure. 

3. Conduit extending from interior to exterior of building. 

4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points. 

6. Where otherwise required by NFPA 70. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS 

260533 - 15 

 

FF. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

GG. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental 

temperature change may exceed 30 deg F and that has straight-run length that 

exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that 
is located where environmental temperature change may exceed 100 deg F and 

that has straight-run length that exceeds 100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed 
for each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature 

change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature 

change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 

deg F temperature change. 
d. Attics: 135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 

per foot of length of straight run per deg F of temperature change for PVC 
conduits. Install fitting(s) that provide expansion and contraction for at least 

0.000078 inch per foot of length of straight run per deg F of temperature change 

for metal conduits. 
4. Install expansion fittings at all locations where conduits cross building or 

structure expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting 

selected according to manufacturer's written instructions for conditions at 
specific location at time of installation. Install conduit supports to allow for 

expansion movement. 

HH. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 
inches of flexible conduit for recessed and semi-recessed luminaires, equipment subject 

to vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 
damage. 

II. Seal around all conduits through walls and floors to maintain fire and smoke rating and 

prevent sound transmission. 

3.3 INSTALLATION OF BOXES AND CABINETS 

A. Conceal all pull boxes and junction boxes wherever possible.  Mount boxes flush in all 

areas other than mechanical rooms, electrical rooms, and above removable ceilings. 

B. Locate pull boxes and junction boxes above removable ceilings or in electrical rooms, 

utility rooms, or storage areas to permit access to interior of the box. 
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C. Size pull boxes and junction boxes to provide ample room for conductors, cable bends, 
and terminations where applicable.  Utilize NEC as minimum sizing guide only. 

D. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height 

measured to bottom of box unless otherwise indicated. 

E. Coordinate locations and mounting heights of outlets mounted above counters with 

built-in units, window sills, heating/cooling equipment, etc., prior to installation.  

Adjust outlet mounting height to agree with required location for equipment served. 

F. Recessed Boxes in Masonry Walls: Coordinate cutting of masonry walls to achieve 

neat openings for boxes.  Adjust position of outlets in finished masonry walls to suit 

masonry course lines.  Saw-cut opening for box in center of cell of masonry block, and 
install box flush with surface of wall. Prepare block surfaces to provide a flat surface 

for a raintight connection between box and cover plate or supported equipment and 

box. 

G. Do NOT install boxes back-to-back in opposite sides of same wall or partition.  
Horizontally separate boxes mounted on opposite sides of walls so they are not in the 

same vertical channel.  Do NOT use through-the-wall type boxes. 

H. Locate boxes so that cover or plate will not span different building finishes. 

I. Support boxes of three gangs or more from more than one side by spanning two 

framing members or mounting on brackets specifically designed for the purpose. 

J. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

K. Do NOT use sectional or handy boxes unless specifically requested. 

L. Verify that there is insulation behind boxes mounted in exterior walls to prevent 

condensation in boxes. 

M. Mount all outlet boxes plumb and parallel with door or window frames, countertops 

and other building lines. 

N. Identify all conductors within pull boxes and junction boxes per Section 260553 - 
“Identification for Electrical Systems”. 

O. Refer to Section 260500 - “Common Work Results for Electrical for openings in 

fire-rated walls, partitions, floors, and ceilings. 

P. Securely anchor all fittings and boxes. 

Q. Install one (1) 3/4 inch conduit in floor slab from low voltage compartment of each 

floor box to accessible ceiling plenum, unless noted otherwise. 

R. Mount cabinets on, or in, wall with top of box no higher than 72 inches above floor. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS 

260533 - 17 

 

S. Terminate conduit in cabinets with lock nut and bushing or lock nut and grounding 
bushing. 

T. Terminate wiring in cabinets on terminal blocks or strips. 

U. Vacuum clean cabinets on completion of installation. 

3.4 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare 

trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 
inches in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work 
toward end of conduit run, leaving conduit at end of run free to move with 

expansion and contraction as temperature changes during this process. Firmly 

hand tamp backfill around conduit to provide maximum supporting strength. 

After placing controlled backfill to within 12 inches of finished grade, make final 
conduit connection at end of run and complete backfilling with normal 

compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through floor unless otherwise indicated. Encase elbows for 

stub-up ducts throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete for a minimum of 12 inches on 

each side of the coupling. 
b. For stub-ups at equipment mounted on outdoor concrete bases and where 

conduits penetrate building foundations, extend steel conduit horizontally a 

minimum of 60 inches from edge of foundation or equipment base. Install 
insulated grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches above 

direct-buried conduits but a minimum of 6 inches below grade. Align planks 

along centerline of conduit. 
7. Underground Warning Tape: Comply with requirements in Section 260553 

"Identification for Electrical Systems." 

3.5 INSTALLATION OF UNDERGROUND HANDHOLES 

A. Excavate sufficient material to provide sufficient space for installation of handhole and 

to perform work in satisfactory manner. 

B. Install handholes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 
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C. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent 

undisturbed earth. 

D. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set 

covers of other enclosures 1 inch above finished grade. 

E. Install handholes with bottom below frost line. 

F. 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 enclosure. 

G. 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. 

H. Ground handhole per Section 260526 - "Grounding and Bonding for Electrical 
Systems." 

I. Plug all openings to prevent infiltration or leakage. 

J. Provide two (2) entry tools for tamper resistant hardware. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 

PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

3.8 RACEWAY SYSTEMS FOR COMMUNICATIONS, VIDEO DISTRIBUTION, 

SOUND, SECURITY, NURSE CALL, AND PATIENT MONITORING SYSTEMS 

WIRING. 

A. Equipment and wiring will be installed under separate contract by Owner’s Special 

System Contractors. 
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B. Provide all raceway components, including cabinets, terminal boards, surface raceways, 
backboxes, baffles, conduit and boxes, as required to form a complete empty raceway 

system.  Extend conduits and/or surface raceways to nearest accessible system cabinet, 

backboard, or terminal room. 

C. Each run of conduit shall contain not more than two 90 degree bends and no run shall 
exceed 100 ft. in length. Minimum radii for bends:  9-1/2 inches for 3/4 inch conduit, 

10-1/2 inches for 1 inch conduit, and a minimum of ten times the trade size diameter 

bends for larger sizes. Do NOT use conduit fittings in lieu of bends. 

D. Provide bushed fittings on all conduit terminations. 

E. Provide pullboxes in conduit runs exceeding 100 ft. (30 m) in length, and in runs with 

more than two right angle bends. Do NOT use conduit fittings in lieu of bends. 

F. Identify all cabinets, and pull and junction boxes as to system usage. 

G. Provide nylon pull cord in each conduit run. 

H. Provide identification tags on all conduit runs. 

I. Provide cover plates on all outlet boxes. 

J. Provide plywood backboards and duplex receptacles in equipment room(s). Confirm 

location on job-site prior to installation.  Paint all backboards with prime coat of fire 

resistant paint and finish coat of enamel in color to match wall.  In unfinished rooms, 
provide gray finish coat. 

K. Coordinate all work with Owner and Owner's Special System Contractor. 

L. Provide underground conduit to property line for utility service entrance.  Verify exact 
location with serving utility.  Refer to Drawings for details. 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Sleeves for raceway and cable penetration of non-fire-rated construction walls 

and floors. 

2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

B. Related Requirements: 
1. Section 078413 "Penetration Firestopping" for penetration firestopping installed 

in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and 

without penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 

coated, plain ends. 
2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 
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D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface 

with nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with 

no side larger than 16 inches, thickness shall be 0.052 inch. 
b. For sleeve cross-section rectangle perimeter 50 inches or more and one or 

more sides larger than 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE-SEAL SYSTEMS 

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, provide products by 

one of the following: 

a. Advance Products & Systems, Inc. 

b. CALPICO, Inc. 

c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 

e. Proco Products, Inc. 

2. Sealing Elements:  EPDM Nitrile (Buna N) rubber interlocking links shaped to 
fit surface of pipe.  Include type and number required for pipe material and size 

of pipe. 

3. Pressure Plates:  Carbon steel Plastic Stainless steel. 

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

2.3 SLEEVE-SEAL FITTINGS 

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar 

with center opening to match piping OD. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Presealed Systems. 

2.4 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in 

non-fire-rated walls or floors. 
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B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, 
dry, hydraulic-cement grout. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric 

sealants of grade indicated below. 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated. 

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, 

expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL 

PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and 

Masonry-Unit Floors and Walls: 
1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.  Comply with 
requirements in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material 

solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect material while curing. 
2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 

opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed or unless seismic criteria 

require different clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 

are used.  Install sleeves during erection of walls.  Cut sleeves to length for 
mounting flush with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches 

above finished floor level.  Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 
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1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies. 

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel cast-iron pipe 

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. 

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  

Size sleeves to allow for 1-inch annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 

raceway entries into building. 

B. Install 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. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs 

and walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and 
signs. 

2. Labels for equipment, wiring devices, control stations, etc. 

3. Bands and tubes. 
4. Tapes and stencils. 

5. Tags. 

6. Signs. 

7. Cable ties. 
8. Paint for identification. 

9. Fasteners for labels and signs. 

10. Panelboard directories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for electrical identification products. 

B. Identification Schedule: For each piece of electrical equipment and electrical system 

components to be an index of nomenclature for electrical equipment and system 

components used in identification signs and labels. Use same designations indicated on 
Drawings. 

C. Delegated-Design Submittal: For arc-flash hazard study. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 
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B. Comply with NFPA 70. 

C. Comply with OSHA Specifications for accident prevention signs contained in the Code 

of Federal Regulations as 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Comply with NFPA 70E and Section 260573.19 "Arc-Flash Hazard Analysis" 
requirements for arc-flash warning labels. 

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 

inks used by label printers, shall comply with UL 969. 

G. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Power Circuits at 600 V or Less: 

1. Black letters on an orange field. 

2. Legend: Indicate voltage and system or service type. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors 

listed below for  service feeder and branch-circuit conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 

c. Phase C: Blue. 

d. Neutral: White. 

3. Colors for 480/277-V Circuits: 

a. Phase A: Brown. 

b. Phase B: Orange. 

c. Phase C: Yellow. 
d. Neutral: Gray. 

4. Color for Equipment Grounds: Green. 

5. Colors for Isolated Grounds: Green with white stripe. 

C. Raceways and Cables Carrying Power Circuits at More Than 600 V: 

1. Black letters on an orange field. 
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2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 

D. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

E. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA 

IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 
36 INCHES." 

3. High Voltage Warning: "WARNING - HIGH VOLTAGE - KEEP OUT". 

F. Equipment Identification Labels: 

1. Black letters on a white field. 

2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- 

and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Champion America. 

c. emedco. 
d. Grafoplast Wire Markers. 

e. HellermannTyton. 

f. LEM Products Inc. 

g. Marking Services, Inc. 
h. Panduit Corp. 

i. Seton Identification Products. 

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeves, with diameters sized to suit diameters and that stay in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. HellermannTyton. 

c. Marking Services, Inc. 

d. Panduit Corp. 
e. Seton Identification Products. 

http://www.specagent.com/LookUp/?ulid=11361&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086649&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086650&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086651&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086652&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086657&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086653&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086654&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086655&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086656&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11363&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086658&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086662&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086659&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086660&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086661&mf=04&src=wd
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C. Self-Adhesive Wraparound Labels: Preprinted Write-on, 3-mil- thick, polyester vinyl 
flexible label with acrylic pressure-sensitive adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 

c. Brother International Corporation. 

d. emedco. 
e. Grafoplast Wire Markers. 

f. Ideal Industries, Inc. 

g. LEM Products Inc. 
h. Marking Services, Inc. 

i. Panduit Corp. 

j. Seton Identification Products. 

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, 
protective shield over the legend. Labels sized such that the clear shield overlaps 

the entire printed legend. 

3. Marker for Labels: Permanent, waterproof, black ink marker recommended by 
tag manufacturer. 

4. Marker for Labels: Machine-printed, permanent, waterproof, black ink 

recommended by printer manufacturer. 

D. Self-Adhesive Labels: Polyester Vinyl, thermal, transfer-printed, 3-mil- thick, 

multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured 

for intended use and location. 

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

a. A'n D Cable Products. 

b. Brady Corporation. 
c. Brother International Corporation. 

d. emedco. 

e. Grafoplast Wire Markers. 

f. HellermannTyton. 
g. Ideal Industries, Inc. 

h. LEM Products Inc. 

i. Marking Services, Inc. 
j. Panduit Corp. 

k. Seton Identification Products. 

2. Minimum Nominal Size: 

a. 1-1/2 by 6 inches for raceway and conductors 

b. 3-1/2 by 5 inches for equipment. 

c. As required by authorities having jurisdiction. 

http://www.specagent.com/LookUp/?ulid=11479&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086704&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086706&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086707&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086708&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086709&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086711&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086712&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086713&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12613&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086743&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086744&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086745&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086746&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086747&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086753&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086748&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086749&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086750&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086751&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086752&mf=04&src=wd
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2.4 BANDS AND TUBES 

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic 

sleeves, 2 inches long, with diameters sized to suit diameters and that stay in place by 

gripping action. 

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

a. Brady Corporation. 

b. HellermannTyton. 
c. Marking Services, Inc. 

d. Panduit Corp. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery 

occurs at a maximum of 200 deg F. Comply with UL 224. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Panduit Corp. 

2.5 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 

identification legend machine printed by thermal transfer or equivalent process. 

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

a. Carlton Industries, LP. 

b. Champion America. 

c. HellermannTyton. 
d. Ideal Industries, Inc. 

e. Marking Services, Inc. 

f. Panduit Corp. 

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less 

than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 
d. Marking Services, Inc. 
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C. Tape and Stencil: 4-inch- wide black stripes on 10-inch centers placed diagonally over 
orange background and are 12 inches wide. Stop stripes at legends. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. HellermannTyton. 
b. LEM Products Inc. 

c. Marking Services, Inc. 

d. Seton Identification Products. 

D. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with yellow and 

black stripes and clear vinyl overlay. 

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

a. Carlton Industries, LP. 

b. Seton Identification Products. 

E. Underground-Line Warning Tape: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. Ideal Industries, Inc. 

c. LEM Products Inc. 

d. Marking Services, Inc. 
e. Reef Industries, Inc. 

f. Seton Identification Products. 

2. Tape: 

a. Recommended by manufacturer for the method of installation and suitable 
to identify and locate underground electrical and communications utility 

lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

c. Tape material and ink shall be chemically inert and not subject to 

degradation when exposed to acids, alkalis, and other destructive 

substances commonly found in soils. 

3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, 

and ANSI Z535.5. 
b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH 

VOLTAGE" . 

c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV 
CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 
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4. Tag:  

a. 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 

yellow-colored, continuous-printed on one side with the inscription of the 
utility, compounded for direct-burial service. 

b. Width: 3 inches. 

c. Overall Thickness: 5 mils. 
d. Foil Core Thickness: 0.35 mil. 

e. Weight: 28 lb/1000 sq. ft.. 

f. Tensile according to ASTM D 882: 70 lbf and 4600 psi. 

F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height 

shall be 1 inch. 

2.6 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for 
use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 
d. Marking Services, Inc. 

e. Seton Identification Products. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch  thick, color-coded for 

phase and voltage level, with factory screened printed permanent designations; 
punched for use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. emedco. 

d. Grafoplast Wire Markers. 
e. LEM Products Inc. 

f. Marking Services, Inc. 

g. Panduit Corp. 
h. Seton Identification Products. 

C. Write-on Tags: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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a. Carlton Industries, LP. 
b. LEM Products Inc. 

c. Seton Identification Products. 

2. Polyester Tags: 0.010 inch Insert dimension thick, with corrosion-resistant 

grommet and cable tie for attachment. 
3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

4. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.7 SIGNS 

A. Baked-Enamel Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Carlton Industries, LP. 

b. Champion America. 
c. emedco. 

d. Marking Services, Inc. 

2. Preprinted aluminum signs, high-intensity reflective, punched or drilled for 
fasteners, with colors, legend, and size required for application. 

3. 1/4-inch grommets in corners for mounting. 

4. Nominal Size: 7 by 10 inches. 

B. Metal-Backed Butyrate Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Brady Corporation. 
b. Champion America. 

c. emedco. 

d. Marking Services, Inc. 

2. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 

0.0396-inch galvanized-steel backing, punched and drilled for fasteners, and with 

colors, legend, and size required for application. 

3. 1/4-inch grommets in corners for mounting. 
4. Nominal Size: 10 by 14 inches. 

C. Laminated Acrylic or Melamine Plastic Signs: 

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

a. Brady Corporation. 
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b. Carlton Industries, LP. 
c. emedco. 

d. Marking Services, Inc. 

2. Engraved legend. 

3. Thickness: 

a. For signs up to 20 sq. in., minimum 1/16 inch thick. 

b. For signs larger than 20 sq. in., 1/8 inch thick. 

4. Engraved legend with black letters on white face.  Emergency panels shall have 
white letters on red face. 

5. Minimum letter height shall be 3/4 inch (10 mm) unless otherwise indicated. 

6. Permanent self-adhesive. 
7. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.8 CABLE TIES 

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

1. HellermannTyton. 

2. Ideal Industries, Inc. 
3. Marking Services, Inc. 

4. Panduit Corp. 

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, 
and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black, except where used for color-coding. 

C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior 

sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 

4. Color: Black. 

D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and 

self-locking. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi. 

3. UL 94 Flame Rating: 94V-0. 

4. Temperature Range: Minus 50 to plus 284 deg F. 
5. Color: Black. 
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2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and 

application requirements. Retain 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. 

C. Device Plate Labels:  Permanent self-adhesive backed, 3/8 inch (10 mm) wide, clear 

heavy-duty acrylic tape with machine printed 1/4 inch (6 mm) high black letters.  
Impression letters on plastic tape are not acceptable. 

D. Underground Line Concrete Markers:  12 inches square by 4 inches thick concrete, 

chamfered top edges, arrows with stamped legend indicating route and type of 
underground line. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in the Contract Documents, 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. 

E. Self-Adhesive Identification Products: Before applying electrical identification 

products, clean substrates of substances that could impair bond, using materials and 
methods recommended by manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features 
with requirements in other Sections requiring identification applications, Drawings, 

Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance 

manual. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 
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D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
operation and maintenance manual. 

E. Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment.  Install access 

doors or panels to provide view of identifying devices. 

F. Apply identification devices to surfaces that require finish after completing finish work. 

G. Self-Adhesive Identification Products: Clean surfaces before application using 

materials and methods recommended by manufacturer of identification device. 

H. Install signs with approved legend to facilitate proper identification, operation, and 

maintenance of electrical systems and connected items. 

I. System Identification for Raceways and Cables under 600 V: Identification shall 
completely encircle cable or conduit. Place identification of two-color markings in 

contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

J. System Identification for Raceways and Cables over 600 V: Identification shall 
completely encircle cable or conduit. Place adjacent identification of two-color 

markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

K. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, 

control, and signal connections. 

L. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 
red background with minimum 3/8-inch- high letters for emergency instructions at 

equipment used for power transfer or load shedding. 

M. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate 

for viewing from the floor. 

N. Vinyl Wraparound Labels: 

1. Secure tight to surface of raceway or cable at a location with high visibility and 

accessibility. 
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to the location and substrate. 

O. Snap-around Labels: Secure tight to surface at a location with high visibility and 

accessibility. 

P. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high 

visibility and accessibility. 

Q. Self-Adhesive Labels: 
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1. On each item, install unique designation label that is consistent with wiring 
diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high label; where two lines of text are required, use labels 2 

inches high. 

R. Snap-around Color-Coding Bands: Secure tight to surface at a location with high 

visibility and accessibility. 

S. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility 
and accessibility. 

T. Marker Tapes: Secure tight to surface at a location with high visibility and 

accessibility. 

U. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 

accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 

minimum distance of 6 inches where splices or taps are made. Apply last two 
turns of tape with no tension to prevent possible unwinding. 

V. Tape and Stencil: Comply with requirements in painting Sections for surface 

preparation and paint application. 

W. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's 

written instructions. 

X. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line warning tape 

directly above cable or raceway at 12 inches below finished grade. Use multiple 

tapes where width of multiple lines installed in a common trench or concrete 

envelope exceeds 16 inches overall. 
2. Install underground-line warning tape for direct-buried cables and cables in 

raceways. 

Y. Metal Tags: 

1. Place in a location with high visibility and accessibility. 

2. Secure using UV-stabilized and plenum-rated cable ties. 

Z. Nonmetallic Preprinted Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized and plenum-rated cable ties. 

AA. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized and plenum-rated cable ties. 
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BB. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 

to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on minimum 1-1/2-inch- high sign; where two lines of text are required, 
use signs minimum 2 inches high. 

CC. Metal-Backed Butyrate Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 
to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 
inches high. 

DD. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 

to the location and substrate. 
2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high 

letters on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 

inches high. 

EE. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 

2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. Install access doors 

or panels to provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull 

points, and locations of high visibility. Identify by system and circuit designation. 

C. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and 
stencil. Stencil legend "DANGER - CONCEALED HIGH-VOLTAGE WIRING" with 

3-inch- high, black letters on 20-inch centers. 

1. Locate identification at changes in direction, at penetrations of walls and floors, 

and at 30-foot maximum intervals. 

D. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: 

Self-adhesive labels. 
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1. Locate identification at changes in direction, at penetrations of walls and floors, 
at 30-foot maximum intervals in straight runs, and at 15-foot maximum intervals 

in congested areas. 

E. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 

Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive 
raceway labels. 

1. Locate identification at changes in direction, at both sides of penetrations of 

walls and floors, at 30-foot maximum intervals in straight runs, and at 15-foot 
maximum intervals in congested areas. 

F. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull 

and junction boxes, manholes, and handholes, use self-adhesive vinyl tape to identify 
the phase.  Locate at each load or terminal connection in control panels and panelboard 

gutters.  Use self-adhesive wraparound labels to identify source, circuit number, and 

voltage of each set of conductors. 

G. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, 
pull and junction boxes, manholes, and handholes, use nonmetallic preprinted tags 

colored and marked to indicate phase, and a separate tag with the circuit designation.  

Identify source, circuit number, and voltage of each set of conductors. 

H. Control-Circuit Conductor Identification: For conductors and cables in pull and 

junction boxes, manholes, and handholes, use self-adhesive labels with the conductor 

or cable designation, origin, and destination.  Handwritten lettering is not acceptable.  
For wires of different systems in common boxes, group each cable with its own system 

and identify each cable to indicate appropriate system. 

I. Control-Circuit Conductor Termination Identification: For identification at 

terminations, provide self-adhesive labels with the conductor designation.  Include 
wire number or terminal number from schematic, or interconnection diagrams on 

installation or shop drawings. 

J. Motor Control Labels:  Provide typed label inside each motor starter, adjustable 
frequency drive, etc., including those furnished by other divisions, identifying motor 

served, horsepower, voltage, phase, full-load current, code letter, and design letter. 

K. Conductors to Be Extended in the Future: Attach marker tape to conductors and list 

source. 

L. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is 

uniform and consistent with system used by manufacturer for factory-installed 

connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, 

terminals, and pull points. Identify by system and circuit designation. 

M. Junction and Pull Box Identification:  Stencil or neatly identify with permanent marker 
all junction and pull boxes as follows: 
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1. Lighting and Power     - 208V, 240V or 480V, circuit numbers 
enclosed including panelboard names 

2. Primary (Medium Voltage)   - [______________] kV 

3. Telephone       - TEL 

4. Data        - DAT 
5. Clock        - CLK 

6. Television       - TV 

7. Sound Reinforcement    - SR 
8. Paging        - PA 

9. Intercom       - IC 

10. Fire Alarm       - FA (white letters on red background) 
11. Emergency       - E (white letters on red background) 

N. Empty and/or Spare Raceways:  Install identification tag stamped to indicate conduit 

destination and future use, i.e., sound, telephone, electric, etc. 

O. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable. 

1. Install underground-line warning tape for direct-buried cables and cables in 

raceways. 
2. During construction, provide temporary identification of underground raceways 

and direct-buried cable routings by means of marker flags located directly above 

and along entire length of raceway and wiring. 

P. Workspace Indication: Apply floor marking tape tape and stencil to finished surfaces. 

Show working clearances in the direction of access to live parts. Workspace shall 

comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install 

at flush-mounted panelboards and similar equipment in finished spaces. 

Q. Instructional Signs: Self-adhesive labels, including the color code for grounded and 

ungrounded conductors. 

R. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Self-adhesive labels. 

1. Apply to exterior of door, cover, or other access. 

2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 

b. Controls with external control power connections. 

3. For equipment requiring workspace clearance according to NFPA 70, apply to 
door or cover of equipment, but not on flush panelboards and similar equipment 

in finished spaces, unless noted otherwise. 

S. Warning Labels for High Voltage Equipment and Boxes: Locate on entrance doors to 
each electrical room containing high voltage equipment, on each primary switch, on 

each unit substation, on each padmount transformer and on each junction box 

containing high voltage cable. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

IDENTIFICATION FOR ELECTRICAL 
SYSTEMS 

260553 - 16 

 

T. Arc Flash Warning Labeling: Self-adhesive labels. 

1. Comply with NFPA 70E and ANSI Z535.4. 

2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels. 

U. Operating Instruction Signs: Laminated acrylic or melamine plastic signs. 

V. Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs 

with white legend on a red background with minimum 3/8-inch- high letters for 

emergency instructions at equipment used for power transfer load shedding. 

W. Equipment Identification Labels: 

1. Label all equipment. 

2. Utilize unique designation that is consistent with drawings, wiring diagrams, 
schedules, and operation and maintenance manual.  Include equipment type, 

e.g.: UNIT SUB, MCC, DP, SWBD, ATS, XFMR, PNL, BUSWAY, FIRE 

ALARM, PA, PAGING, ACCESS CONTROL, NURSE CALL, etc. 

3. Verify all equipment names with Owner and Engineer prior to making labels. 
4. Apply labels to disconnect switches and protection equipment, central or master 

units, control panels, control stations, terminal cabinets, and racks of each 

system. 
5. Systems include power, lighting, control, communication, signal, monitoring, and 

alarm, unless equipment is provided with its own identification. 

6. Indoor Equipment: Self-adhesive, engraved,  laminated acrylic or melamine 
plastic label.  Impression letters on plastic tape will not be allowed.  Unless 

otherwise indicated, provide a single line of text with 3/4 inch-high letters on 

1-1/2 inch-high label; where additional lines of text are required, increase label 

height proportionally. 
7. Outdoor Equipment: Stenciled legend 4 inches high. 

8. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
9. Equipment to Be Labeled, shall include, but not be limited to, the following: 

a. Panelboards: Typewritten directory of circuits in the location provided by 

panelboard manufacturer. Panelboard identification shall be in the form of 

a self-adhesive, engraved, laminated acrylic or melamine label. 
b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 

d. Switchgear. 
e. Switchboards. 

f. Transformers: Label that includes tag designation indicated on Drawings 

for the transformer, feeder, and panelboards or equipment supplied by the 
secondary. 

g. Substations. 

h. Busway. 

i. Emergency system boxes and enclosures. 
j. Motor-control centers. 

k. Enclosed switches. 

l. Enclosed circuit breakers. 
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m. Enclosed controllers. 
n. Variable-speed controllers. 

o. Push-button stations. 

p. Power-transfer equipment. 

q. Contactors. 
r. Remote-controlled switches, dimmer modules, and control devices. 

s. Time switches. 

t. Battery-inverter units. 
u. Battery racks. 

v. Power-generating units. 

w. Monitoring and control equipment. 
x. UPS equipment. 

y. Voice and data cable terminal equipment. 

z. Paging system equipment. 

aa. Security and intrusion-detection control stations, control panels, terminal 
cabinets, and racks. 

bb. Terminals, racks, and patch panels for voice and data communication and 

for signal and control functions. 
 

10. Identify equipment on inside of cover of flush panels and on outside of cover of 

surface panels as follows: 

a. Lighting and Power Panels (black letters on white background) - PANEL 

DESIGNATION (3/4 inch high letters), VOLTAGE (1/4 inch high letters), 

SOURCE PANEL FEEDING THIS PANEL AND OWNER’S ROOM 

NUMBER WHERE SOURCE PANEL IS LOCATED (1/4 inch high 
letters). 

b. Communications Cabinets - TELEPHONE OR OTHER USAGE (paging, 

etc.). 
c. Data Cabinets - DATA. 

d. Emergency Panels (white letters on red background) - EMERGENCY 

PANEL DESIGNATION (3/4 inch high letters), VOLTAGE (1/4 inch high 

letters), SOURCE PANEL FEEDING THIS PANEL AND OWNER’S 
ROOM NUMBER WHERE SOURCE PANEL IS LOCATED (1/4 inch 

high letters). 

11. Identify each main breaker or switch (primary and secondary) in all distribution 
equipment with laminated label similar to above. 

12. Equip each branch device in all distribution panelboards, switchboards, motor 

control centers, busway, unit-substations, etc., with laminated label similar to 
above.  Identify load served and location of load.  Use identifications 

compatible with Owner’s program.  For adjustable-trip circuit breakers, identify 

trip setting. 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

IDENTIFICATION FOR ELECTRICAL 
SYSTEMS 

260553 - 18 

 

a. Identify all control devices, circuit breakers, disconnect switches, motor 
starters, contactors, time switches, test switches, etc, including those 

furnished by other divisions or with pre-purchased equipment, with 

equipment fed and Owner’s room number where equipment is located, 

source panel or equipment feeding this device, and Owner’s room number 
where source panel or equipment is located.  Height of label may be 

decreased where mounting space for label is limited. 

X. Panelboard Directories:   

1. Equip each branch circuit panelboard with typewritten or computer generated 

directory accurately indicating Owner’s room number and equipment name being 

served.   
2. Use identifications compatible with Owner’s program, and readily identifiable 

without removing directory from its holder.   

Y. Device Plate Identification 

1. Engrave device plates of all receptacles on emergency electrical system with 
word “EMERGENCY” , and on isolated ground system with words 

"ISOL.GND"•.  Separate nameplates secured to device plate are not acceptable.   

2. Label device plates of all wall switches, receptacles, control stations, etc., 
indicating source, panel name, and circuit. 

a. Label device plates of all wall switches, control stations, volume controls, 

etc., with permanent adhesive indicating equipment controlled. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Time switches. 
2. Photoelectric switches. 

3. Indoor occupancy and vacancy sensors. 

4. Switchbox-mounted occupancy sensors. 
5. Digital timer light switches. 

6. Lighting contactors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 
occupancy sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 
b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 

3. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in 

operation and maintenance manuals. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 
devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 
b. Faulty operation of lighting control devices. 

2. Warranty Period: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 

3. Invensys Controls. 

4. Leviton Manufacturing Co., Inc. 
5. NSi Industries LLC. 

B. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying 

with UL 917. 

1. Listed and labeled as defined in NFPA 70 and marked for intended location and 

application. 

2. Contact Configuration: DPDT. 

3. Contact Rating: 20-A ballast load, 120-/240-V ac. 
4. Programs: Eight on-off set points on a 24-hour schedule and an annual holiday schedule 

that overrides the weekly operation on holidays. 

5. Programs: 2 channels; each channel is individually programmable with eight on-off set 
points on a 24-hour schedule. 

6. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a 

program. 

7. Astronomic Time: All channels. 
8. Automatic daylight savings time changeover. 

9. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock. 

http://www.specagent.com/LookUp/?uid=123457036310&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036311&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036312&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036313&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036314&mf=04&src=wd
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2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Intermatic, Inc. 
3. Leviton Manufacturing Co., Inc. 

4. NSi Industries LLC. 

5. Tyco Electronics Corporation; a TE Connectivity Ltd. company. 

B. Description: Solid state, with SPST dry contacts rated for 1800 VA inductive, to operate 

connected relay, contactor coils, or microprocessor input; complying with UL 773A, and 

compatible with ballasts and LED lamps. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

2. Light-Level Monitoring Range: 1.5 to 10 fc , with an adjustment for turn-on and turn-off 

levels within that range. 
3. Time Delay: Fifteen-second minimum, to prevent false operation. 

4. Surge Protection: Metal-oxide varistor. 

5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting or 
stem-and-swivel mounting accessories as required to direct sensor to the north sky 

exposure. 

6. Failure Mode: Luminaire stays ON. 

2.3 INDOOR OCCUPANCYAND VACANCY SENSORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 
2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 

4. Lithonia Lighting; Acuity Brands Lighting, Inc. 
5. Lutron Electronics Co., Inc. 

6. Philips Lighting Controls. 

7. Watt Stopper. 

B. General Requirements for Sensors: 

1. Wall, Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 

2. Passive infrared, Ultrasonic, Dual technology. 

3. Separate power pack. 
4. Hardwired, Wireless connection to switch. 

5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 
6. Operation: 

http://www.specagent.com/LookUp/?uid=123457036305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036306&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036309&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036307&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036308&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036338&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036339&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036340&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036347&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036342&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036341&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036345&mf=04&src=wd


MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

LIGHTING CONTROL DEVICES 260923 - 4 

 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 
is occupied, and turn them off when unoccupied; with a time delay for turning 

lights off, adjustable over a minimum range of 1 to 15 minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and 

sensor turns lights off when the room is unoccupied; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to 

turn lights on when coverage area is occupied and turn them off when unoccupied, 
or to turn off lights that have been manually turned on; with a time delay for 

turning lights off, adjustable over a minimum range of 1 to 15 minutes. 

7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A, 
Sensor is powered from the power pack. 

8. Power: Line voltage. 

9. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A 

tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 
power source, as defined by NFPA 70. 

10. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical 

enclosure. 

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 
door. 

11. Indicator: Digital display, to show when motion is detected during testing and normal 

operation of sensor. 

12. Bypass Switch: Override the "on" function in case of sensor failure. 
13. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc ; turn lights off when selected 

lighting level is present. 

C. PIR Type: Wall, Ceiling mounted; detect occupants in coverage area by their heat and 
movement. 

1. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in. . 

2. Detection Coverage (Room, Ceiling Mounted): Detect occupancy anywhere in a circular 
area of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

3. Detection Coverage (Corridor, Ceiling Mounted): Detect occupancy within 90 feet when 

mounted on a 10-foot- high ceiling. 
4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 

48 inches above finished floor. 

D. Ultrasonic Type: Wall, Ceiling mounted; detect occupants in coverage area through pattern 

changes of reflected ultrasonic energy. 

1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12 

inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/s. 
2. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of 

600 sq. ft. when mounted on a 96-inch- high ceiling. 
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3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of 

2000 sq. ft. when mounted on a 96-inch- high ceiling. 

5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet when 
mounted on a 10-foot- high ceiling in a corridor not wider than 14 feet. 

6. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 
84 inches above finished floor. 

E. Dual-Technology Type: Wall, Ceiling mounted; detect occupants in coverage area using PIR 

and ultrasonic detection methods. The particular technology or combination of technologies that 
control on-off functions is selectable in the field by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in. , and detect a person of 
average size and weight moving not less than 12 inches in either a horizontal or a vertical 

manner at an approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 

180-degree pattern centered on the sensor over an area of 1000 square feet when mounted 
48 inches above finished floor. 

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 
4. Lithonia Lighting; Acuity Brands Lighting, Inc. 

5. Lutron Electronics Co., Inc. 

6. Philips Lighting Controls. 

7. Watt Stopper. 

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual 

on-off switch, suitable for mounting in a single gang switchbox, using hardwired connection. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage 

area is occupied, and turn lights off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F. 

4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, 

and 800-W incandescent. 

http://www.specagent.com/LookUp/?uid=123457036350&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036351&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036352&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036359&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036354&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036353&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036356&mf=04&src=wd
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2.5 DIGITAL TIMER LIGHT SWITCH 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Industries, Inc. 

2. Intermatic, Inc. 
3. Invensys Controls. 

4. Leviton Manufacturing Co., Inc. 

5. NSi Industries LLC. 

B. Description: Combination digital timer and conventional switch lighting control unit. 

Switchbox-mounted, backlit LCD display, with selectable time interval in 10 minute 

increments. 

1. Rated 960 W at 120-V ac for tungsten lighting, 10 A at 120-V ac or 10 amps at 277-V ac 

for LED, and 1/4 horsepower at 120-V ac. 

2. Integral relay for connection to BAS. 

3. Voltage: Match the circuit voltage, or Dual voltage - 120 and 277 V. 
4. Color: White. 

5. Faceplate: Color matched to switch. 

2.6 LIGHTING CONTACTORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Allen-Bradley/Rockwell Automation. 
2. ASCO Power Technologies, LP; a business of Emerson Network Power. 

3. Eaton Corporation. 

4. General Electric Company. 

5. Square D. 

B. Description: Electrically operated and mechanically held, combination-type lighting contactors 

with nonfused disconnect, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 

less THD of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the 

point of installation. 
3. Enclosure: Comply with NEMA 250. 

4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA 

type specified for the enclosure. 

http://www.specagent.com/LookUp/?uid=123457036376&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036377&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036378&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036379&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036381&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036325&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457036328&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are 

wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 
installed. 

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

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 

penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

C. 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. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 

structure-borne vibration unless contactors are installed in an enclosure with factory-installed 
vibration isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." Minimum conduit size is 1/2 inch . 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and 

nonpower-limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions unless 

otherwise indicated. 

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 
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3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 "Identification 

for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 
sensor. 

B. Label time switches and contactors with a unique designation. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 

has been energized, start units to confirm proper unit operation. 
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy 

hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 
time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 

operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 

program software upgrades that become available within two years from date of Substantial 

Completion. Upgrading software shall include operating system and new or revised licenses for 

using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 

to upgrade computer equipment if necessary. 
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END OF SECTION 260923 
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: Distribution, dry-type transformers rated 600 V and less, with 

capacities up to 1500 kVA. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type and size of transformer. 

2. Include rated nameplate data, capacities, weights, dimensions, minimum 

clearances, installed devices and features, and performance for each type and size 

of transformer. 

B. Shop Drawings: 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, conduit entrance and 
available space, and location and size of each field connection. 

2. Vibration Isolation Base Details: Detail fabrication including anchorages and 

attachments to structure and to supported equipment. 
3. Include diagrams for power, signal, and control wiring. 

C. Certified Test Results:  Provide for each transformer 500 kVA and above, indicating: 

1. Core loss. 

2. Coil Loss. 
3. Magnetizing Current. 

4. Sound Level. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For transformers, accessories, and components, 

from manufacturer. 
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1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Source quality-control reports. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For transformers to include in emergency, operation, 

and maintenance manuals. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Temporary Heating: Apply temporary heat according to manufacturer's written 

instructions within the enclosure of each ventilated-type unit, throughout periods 

during which equipment is not energized and when transformer is not in a space that is 
continuously under normal control of temperature and humidity. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Acme Electric Corporation. 
2. Controlled Power Company; an Emerson company. 

3. Eaton. 

4. General Electric Company. 

5. Hammond Power Solutions Inc. 
6. Powersmiths International Corp. 

7. Siemens Power Transmission & Distribution, Inc. 

8. Sola/Hevi-Duty; a brand of Emerson Electric Co. 
9. Square D; by Schneider Electric. 

B. Source Limitations: Obtain each transformer type from single source from single 

manufacturer. 

2.2 GENERAL TRANSFORMER REQUIREMENTS 

A. Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.  

Fan-cooled units shall not be used. 

http://www.specagent.com/LookUp/?uid=123457044637&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044638&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044640&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044642&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044651&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044653&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044655&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457044654&mf=04&src=wd
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B. 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. 

C. Transformers Rated 15 kVA and Larger:   Comply with DOE Code of Federal 

Regulation 10 CFR 431, as amended by final ruling 78 FR 23335. 

D. Cores: Electrical grade, non-aging silicon steel with high permeability and low 

hysteresis losses. 

E. Coils: Continuous windings without splices except for taps. 

1. Internal Coil Connections: Brazed or pressure type. 

2. Coil Material: Copper. 

F. Encapsulation: Transformers smaller than 30 kVA shall have core and coils completely 
resin encapsulated. 

G. Shipping Restraints: Paint or otherwise color code bolts, wedges, blocks, and other 

restraints that are to be removed after installation and before energizing. Use 

fluorescent colors that are easily identifiable inside the transformer enclosure. 

H. Nameplate:  Metallic, secured to outside front of enclosure with pins, screws, or 

permanent adhesive and embossed with all pertinent information such as connection 

diagrams, temperature ratings, electrical ratings, sound levels, impedances, weight, etc. 

2.3 DISTRIBUTION TRANSFORMERS 

A. Comply with NFPA 70, and list and label as complying with UL 1561. 

B. Cores: One leg per phase. 

C. Enclosure: Ventilated, drip-proof, unless otherwise indicated. 

1. NEMA 250, Type 2: Core and coil shall be encapsulated within resin compound 

to seal out moisture and air, and secured with rubber mounts. 

2. Maximum enclosure temperature shall be 50 degree C rise above 40 degree C 
ambient. 

3. KVA Ratings: Based on convection cooling only and not relying on auxiliary 

fans. 

D. Enclosure for Outdoor Transformers: Totally enclosed, nonventilated. 

1. NEMA 250, Type 3R Type 4X, Stainless Steel: Core and coil shall be 

encapsulated within resin compound, sealing out moisture and air. 

E. Transformer Enclosure Finish: Comply with NEMA 250. 

1. Finish Color: Gray. 

F. Taps for Transformers 3 kVA and Smaller: None. 
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G. Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap 
below normal full capacity. 

H. Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and four 2.5 

percent taps below normal full capacity. 

I. Insulation Class, Smaller than 30 kVA: 185 deg C, UL-component-recognized 
insulation system with a maximum of 115-deg C rise above 40-deg C ambient 

temperature, unless otherwise indicated. 

J. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation 
system with a maximum of 150 115 80-deg  C rise above 40-deg C ambient 

temperature, unless otherwise indicated. 

K. K-Factor Rating: Transformers indicated to be K-factor rated shall comply with 
UL 1561 requirements for nonsinusoidal load current-handling capability to the degree 

defined by designated K-factor. 

1. Unit shall not overheat when carrying full-load current with harmonic distortion 

corresponding to designated K-factor. 
2. Indicate value of K-factor on transformer nameplate. 

3. Provide secondary neutral terminal sized at 200 percent of rated secondary 

current. 
4. Provide electrostatic shielding as described below. 

L. Electrostatic Shielding: Each winding shall have an independent, single, full-width 

copper electrostatic shield arranged to minimize inter-winding capacitance. 

1. Arrange coil leads and terminal strips to minimize capacitive coupling between 

input and output terminals. 

2. Include special terminal for grounding the shield. 

3. Shield Effectiveness: 

a. Capacitance between Primary and Secondary Windings:  Not to exceed 33 

picofarads over a frequency range of 20 Hz to 1 MHz. 

b. Common-Mode Noise Attenuation:  Minimum of minus 120 dBA at 0.5 to 
1.5 kHz; minimum of minus 65 dBA at 1.5 to 100 kHz. 

c. Normal-Mode Noise Attenuation:  Minimum of minus 52 dBA at 1.5 to 10 

kHz. 

M. Neutral: Rated 200 percent of full load current for K-factor rated transformers. 

N. Wall Brackets: Manufacturer's standard brackets. 

2.4 IDENTIFICATION DEVICES 

A. Labels: Engraved, laminated-plastic label for each distribution transformer, mounted 
with permanent adhesive. Identification and label products are specified in 

Section  260553 "Identification for Electrical Systems." 
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2.5 SOURCE QUALITY CONTROL 

A. Test and inspect transformers according to IEEE C57.12.01 and IEEE C57.12.91. 

1. Resistance measurements of all windings at the rated voltage connections and at 

all tap connections. 

2. Ratio tests at the rated voltage connections and at all tap connections. 
3. Phase relation and polarity tests at the rated voltage connections. 

4. No load losses, and excitation current and rated voltage at the rated voltage 

connections. 
5. Impedance and load losses at rated current and rated frequency at the rated 

voltage connections. 

6. Applied and induced tensile tests. 
7. Regulation and efficiency at rated load and voltage. 

8. Insulation Resistance Tests: 

a. High-voltage to ground. 

b. Low-voltage to ground. 
c. High-voltage to low-voltage. 

9. Temperature tests. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions for compliance with enclosure- and ambient-temperature 

requirements for each transformer. 

B. Verify that field measurements are as needed to maintain working clearances required 

by NFPA 70 and manufacturer's written instructions. 

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions 

where transformers will be installed. 

D. Verify that ground connections are in place and requirements in Section 260526 

"Grounding and Bonding for Electrical Systems" have been met. Maximum ground 

resistance shall be 5 ohms at location of transformer. 

E. Environment: Enclosures shall be rated for the environment in which they are located. 

Covers for NEMA 250, Type 4X enclosures shall not cause accessibility problems. 

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

3.2 INSTALLATION 

A. Install wall-mounted transformers level and plumb with wall brackets fabricated by 

transformer manufacturer. 
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1. Coordinate installation of wall-mounted and structure-hanging supports with 
actual transformer provided. 

B. Install transformers level and plumb on a concrete base with vibration-dampening 

supports. Locate transformers away from corners and not parallel to adjacent wall 

surface. 

C. Construct concrete bases according to Section 033000 "Cast-in-Place Concrete" and 

anchor floor-mounted transformers according to manufacturer's written instructions and 

requirements in Section 260529 "Hangers and Supports for Electrical Systems." 

1. Coordinate size and location of concrete bases with actual transformer provided. 

Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork 

requirements are specified with concrete. 

D. Secure transformer to concrete base according to manufacturer's written instructions. 

E. Secure covers to enclosure and tighten all bolts to manufacturer-recommended torques 

to reduce noise generation. 

F. Remove shipping bolts, blocking, and wedges. 

3.3 CONNECTIONS 

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems."  Connect secondary neutral and grounding to separately derived ground 
system . 

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 

Conductors and Cables." 

C. Flexible raceways for incoming and outgoing wiring according to Section 260533 - 

Raceways and Boxes for Electrical Systems". 

D. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A-486B. 

E. Provide flexible connections at all conduit and conductor terminations and supports to 

eliminate sound and vibration transmission to the building structure. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test 

and inspect components, assemblies, and equipment installations, including 

connections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 
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1. Verify nameplate data matches drawing and specification requirements. 
2. Inspect physical and mechanical condition of equipment. 

3. Confirm shipping brackets have been removed and isolation mounts are 

functioning correctly. 

4. Verify all bolted connections meet manufacturer's recommended tightness. 

D. Remove and replace units that do not pass tests or inspections and retest as specified 

above. 

E. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan 
of transformer connections. 

1. Use an infrared-scanning device designed to measure temperature or detect 

significant deviations from normal values. Provide documentation of device 
calibration. 

2. Prepare a certified report identifying transformer checked and describing results 

of scanning. Include notation of deficiencies detected, remedial action taken, and 

scanning observations after remedial action. 

F. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and 

signed "Satisfactory Test" label to tested component. 

3.5 ADJUSTING 

A. Record transformer secondary voltage at each unit for at least 48 hours of typical 

occupancy period. Adjust transformer taps to provide optimum voltage conditions at 

secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 5 
percent and not being lower than nameplate voltage minus 3 percent at maximum load 

conditions. Submit recording and tap settings as test results. 

B. Output Settings Report: Prepare a written report recording output voltages and tap 

settings. 

3.6 CLEANING 

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning. 

B. Touch up scratched and marred surfaces to match original finish. 

END OF SECTION 262200 
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SECTION 262413 - SWITCHBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Service and distribution switchboards rated 600 V and less. 
2. Surge protection devices. 

3. Disconnecting and overcurrent protective devices. 

4. Instrumentation. 
5. Control power. 

6. Accessory components and features. 

7. Identification. 

B. Related Requirements 

1. Section 260574 "Overcurrent Protective Device Arc-Flash Study" for arc-flash 

analysis and arc-flash label requirements. 

2. Section 264313 "Surge Protection for Low-Voltage Electrical Power Circuits". 

1.3 ACTION SUBMITTALS 

A. Product Data: For each switchboard, overcurrent protective device, surge protection 

device, ground-fault protector, accessory, and component. 

1. Include dimensions and manufacturers' technical data on features, performance, 

electrical characteristics, ratings, accessories, and finishes. 

B. Shop Drawings: For each switchboard and related equipment. 

1. Submit simultaneously with or after the Overcurrent Protective Device 
Short-Circuit, Coordination, and Arc-Flash Studies. 

2. Include dimensioned plans, elevations, sections, and details, including pad 

dimensions, required clearances and service space around equipment, and 
connections. Show tabulations of installed devices, equipment features, and 

ratings. 

3. Detail enclosure types for types other than NEMA 250, Type 1. 

4. Detail bus configuration, current, and voltage ratings. 
5. Detail short-circuit current rating of switchboards and overcurrent protective 

devices. 
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6. Nameplate nomenclature and indication of service entrance label. 
7. Include descriptive documentation of optional barriers specified for electrical 

insulation and isolation. 

8. Detail utility company's metering provisions with written approval from utility 

company indicating acceptance. 
9. Include evidence of NRTL listing for series rating of installed devices. 

10. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
11. Include schematic and wiring diagrams for power, signal, and control wiring. 

12. Manufacturer's recommendations for storage and protection, field test 

requirements, and tightening of bus connections. 

C. Delegated Design Submittal: 

1. For arc-flash hazard analysis. 

2. For arc-flash labels. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Seismic Qualification Data: Certificates, for switchboards, overcurrent protective 

devices, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 

based and their installation requirements. 

C. Field Quality-Control Reports: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that 
comply with requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For switchboards and components to include in 

emergency, operation, and maintenance manuals. 

1. Include the following: 

a. Routine maintenance requirements for switchboards and all installed 

components. 
b. Manufacturer's written instructions for testing and adjusting overcurrent 

protective devices. 
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c. Time-current coordination curves for each type and rating of overcurrent 
protective device included in switchboards. Submit on translucent log-log 

graft paper; include selectable ranges for each type of overcurrent 

protective device. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each 
size and type but no fewer than two of each size and type. 

2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and 

type, but no fewer than two of each size and type. 
3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of 

quantity installed for each size and type but no fewer than three of each size and 

type. 

4. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 
and type but no fewer than three of each size and type. 

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed 

for each size and type but no fewer than three of each size and type. 
6. Indicating Lights: Equal to 10 percent of quantity installed for each size and type 

but no less than one of each size and type. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 

and trained in electrical safety as required by NFPA 70E. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver switchboards in sections or lengths that can be moved past obstructions in 
delivery path. 

B. Store indoors in clean dry space with uniform temperature to prevent condensation. 

Protect from exposure to dirt, fumes, corrosive substances, and physical damage. 

C. If stored in areas subjected to weather, cover switchboards to provide protection from 

weather, dirt, dust, corrosive substances, and physical damage. 

D. If stored in areas subjected to weather, cover switchboards to provide protection from 

weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing 
and flammable materials from inside switchboards and install temporary electric 

heating (250 W per section) to prevent condensation. 

E. Handle and prepare switchboards for installation according to NEMA PB 2.1. 
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1.9 FIELD CONDITIONS 

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and 

structures to provide pathway for moving switchboards into place. 

B. Environmental Limitations: 

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above switchboards is complete, 

and HVAC system is operating and maintaining ambient temperature and 

humidity conditions at occupancy levels during the remainder of the construction 
period. 

2. Rate equipment for continuous operation under the following conditions unless 

otherwise indicated: 

a. Ambient Temperature: Not exceeding 104 deg F. 

b. Altitude: Not exceeding 6600 feet. 

1.10 COORDINATION 

A. Coordinate layout and installation of switchboards 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 

anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are 
specified with concrete. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard 

enclosures, buswork, overcurrent protective devices, accessories, and factory installed 
interconnection wiring that fail in materials or workmanship within specified warranty 

period. 

1. Warranty Period: Three years from date of Substantial Completion. 

B. Manufacturer's Warranty: Manufacturer's agrees to repair or replace surge protection 

devices that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Switchboards shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. Shake-table testing shall comply 

with ICC-ES AC156. 

2. 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." 

2.2 SWITCHBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 

2. General Electric Company. 
3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, 
and accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 

switchboards including clearances between switchboards 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 2. 

F. Comply with NFPA 70. 

G. Comply with UL 891. 

H. Front-Connected, Front-Accessible Switchboards: 

1. Main Devices: Panel Fixed, individually mounted. 

2. Branch Devices: Panel mounted. 

3. Sections front and rear aligned. 

I. Nominal System Voltage: As shown on Drawings. 

J. Main-Bus Continuous: As shown on Drawings. 

http://www.specagent.com/LookUp/?ulid=9950&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087222&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087223&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087224&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087225&mf=04&src=wd
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K. Bus Bracing: 100,000 amperes RMS symmetrical[, unless a greater capacity is required 
by Overcurrent Protective Device Short-Circuit Study. 

L. Duty Rating: Assembly fully rated for 100 percent operation at 100 percent duty where 

main or branch circuit devices are so rated. 

M. Short Circuit Rating: Fully rated as shown on Drawings, or as required by Overcurrent 
Protective Device Short-Circuit Study, to interrupt symmetrical short-circuit current 

available at terminals. Series-connected ratings are NOT allowed. 

N. Indoor Enclosures: Steel, NEMA 250, Type 1. 

O. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard 

gray finish over a rust-inhibiting primer on treated metal surface. 

P. Barriers: Between adjacent switchboard sections. 

Q. Insulation and isolation for main and vertical buses of feeder sections. 

R. Space Heaters: Factory-installed electric space heaters of sufficient wattage in each 

vertical section to maintain enclosure temperature above expected dew point. 

1. Space-Heater Control: Thermostats to maintain temperature of each section 
above expected dew point Manual switching of branch-circuit protective device. 

2. Space-Heater Power Source: Transformer, factory installed in switchboard 120-V 

external branch circuit. 

S. Service Entrance Rating: Switchboards intended for use as service entrance equipment 

shall contain from one to six service disconnecting means with overcurrent protection, 

a neutral bus with disconnecting link, a grounding electrode conductor terminal, and a 
main bonding jumper. 

T. Utility Metering Compartment: Barrier compartment and section complying with utility 

company's requirements; hinged sealable door; buses provisioned for mounting utility 

company's current transformers and potential transformers or potential taps as required 
by utility company. If separate vertical section is required for utility metering, match 

and align with basic switchboard. Provide service entrance label and necessary 

applicable service entrance features. 

U. Customer Metering Compartment: A separate customer metering compartment and 

section with front hinged door, and section with front hinged door, for indicated 

metering, and current transformers for each meter. Current transformer secondary 

wiring shall be terminated on shorting-type terminal blocks. Include potential 
transformers having primary and secondary fuses with disconnecting means and 

secondary wiring terminated on terminal blocks. 

V. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank 
compartments. 

W. Pull Box on Top of Switchboard: 
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1. Adequate ventilation to maintain temperature in pull box within same limits as 
switchboard. 

2. Set back from front to clear circuit-breaker removal mechanism. 

3. Removable covers shall form top, front, and sides. Top covers at rear shall be 

easily removable for drilling and cutting. 
4. Bottom shall be insulating, fire-resistive material with separate holes for cable 

drops into switchboard. 

5. Cable supports shall be arranged to facilitate cabling and adequate to support 
cables indicated, including those for future installation. 

X. Buses and Connections: Three phase, four wire unless otherwise indicated. 

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and 
left to right when viewed from the front of the switchboard. 

2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, 

silver-plated. 

3. Phase- and Neutral-Bus Material: Tin-plated, high-strength, electrical-grade 
aluminum alloy with tin-plated aluminum circuit-breaker line connections. 

4. Copper feeder circuit-breaker line connections. 

5. Tin-plated aluminum feeder circuit-breaker line connections. 
6. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same 

material as through buses, equipped with mechanical connectors for outgoing 

circuit conductors. Provide load terminals for future circuit-breaker positions at 
full-ampere rating of circuit-breaker position. 

7. Ground Bus: 1/4-by-2-inch-  minimum-size or larger as required by UL 891, 

hard-drawn copper of 98 percent conductivity, equipped with mechanical  

connectors for feeder and branch-circuit ground conductors. 
8. Main-Phase Buses, Neutral Buses, and Equipment-Ground Buses: Uniform 

capacity for entire length of switchboard's main and distribution sections. Provide 

for future extensions from both ends. 
9. Line and Load Terminals: Suitable for size, number, material and operating 

temperature of conductors, i.e., 75 degrees C or 90 degrees C as applicable. 

10. Disconnect Links: 

a. Isolate neutral bus from incoming neutral conductors. 
b. Bond neutral bus to equipment-ground bus for switchboards utilized as 

service equipment or separately derived systems. 

11. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise 
indicated, equipped with mechanical compression connectors for outgoing circuit 

neutral cables. Brace bus extensions for busway feeder neutral bus. 

12. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness. 

Y. Future Devices: Make provisions for future devices to full height of each section 

whether section contains devices or not. Equip compartments with mounting brackets, 

supports, bus connections, and appurtenances at full rating of circuit-breaker 

compartment. 
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2.3 SURGE PROTECTION DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Advanced Protection Technologies Inc. (APT). 

2. Eaton. 
3. General Electric Company. 

4. Liebert. 

5. SIEMENS Industry, Inc.; Energy Management Division. 
6. Square D; by Schneider Electric. 

B. SPDs: Comply with UL 1449, Type 1 Type 2. 

C. Features and Accessories: 

1. Integral disconnect switch. 

2. Internal thermal protection that disconnects the SPD before damaging internal 

suppressor components. 

3. Indicator light display for protection status. 
4. Form-C contacts rated at 5 A and 250-V ac 2 A and 24-V ac Insert values, one 

normally open and one normally closed, for remote monitoring of protection 

status. 
5. Surge counter. 

6. Install SPD units within this equipment in accordance with SPD manufacturer's 

requirements. 
7. Locate SPD in same section as incoming lugs and connect as close as possible to 

incoming lugs. 

8. Provide individual, appropriately sized, branch protective device for each SPD. 

Cable to SPD shall be as short as possible and free from sharp bends. 
9. Locate SPD units within equipment such that SPD monitoring devices are clearly 

visible from front without having to remove doors or panels. 

D. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating 
per phase shall not be less than 200 kA 250kA 300 kA. The peak surge current rating 

shall be the arithmetic sum of the ratings of the individual MOVs in a given mode. 

E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V or 

208Y/120 V, three-phase, four-wire circuits shall not exceed the following: 

1. Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V. 

2. Line to Ground: 1200 V for 480Y/277 V and 1200 V for 208Y/120 V. 

3. Line to Line: 2000 V for 480Y/277 V and 1000 V for 208Y/120 V. 

F. SCCR: Equal or exceed 200 kA. 

G. Inominal Rating: 20 kA. 

http://www.specagent.com/LookUp/?ulid=9951&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087229&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087230&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087231&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087232&mf=04&src=wd
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2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting 

capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level 

overloads and instantaneous magnetic trip element for short circuits. Common 
simultaneous-trip for 2 and 3 pole breakers.  Adjustable magnetic trip setting for 

circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with 
front-mounted, field-adjustable trip setting. 

3. Circuit breakers having 400A or higher trips shall have electronic trip unit. 

4. Electronic trip circuit breakers: 

a. RMS sensing. 

b. Field-replaceable rating plug or field-replicable electronic trip. 

c. Digital display of settings, trip targets, and indicated metering displays. 

d. Multi-button keypad to access programmable functions and monitored 
data. 

e. Ten event, trip history log. Each event shall be recorded with type, phase, 

and magnitude of fault that caused the trip. 
f. Integral test jack for connection to portable test set or laptop computer. 

g. Field-adjustable settings: 

1) Standard, High-range instantaneous trip. 
2) Long- and short-time pickup levels. 

3) Long and short time delay adjustments. 

4) Ground-fault pickup level, time delay, and I squared t response. 

5. Circuit breakers having 1000 amp or higher trip shall be UL listed/labeled for 
operation at 100 percent of amp rating. 

6. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through 

ratings less than NEMA FU 1, RK-5. 
7. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 

ground-fault protection (6-mA trip). 

8. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B 

ground-fault protection (30-mA trip). 
9. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles.  Individually 

insulated, braced and protected connectors. 
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and 

conductor material. 

c. Application Listing: Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HID for feeding fluorescent and 

high-intensity discharge (HID) lighting circuits; Type HACR for heating, 

air conditioning, and refrigerating equipment. 

d. Ground-Fault Protection: Integrally mounted relay and trip unit with 
adjustable pickup and time-delay settings, push-to-test feature, and 

ground-fault indicator. 
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e. Zone-Selective Interlocking: Integral with electronic trip unit; for 
interlocking ground-fault protection function and prohibiting upstream 

devices from tripping on ground-fault when downstream device senses and 

trips from ground-fault. 

f. Communication Capability: Universal-mounted Integral communication 
module with functions and features compatible with power monitoring and 

control system. 

g. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 
percent of rated voltage. 

h. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage 

without intentional time delay. 
i. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" 

contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of 

circuit-breaker contacts. 

j. Key Interlock Kit: Externally mounted to prohibit circuit-breaker 
operation; key shall be removable only when circuit breaker is in off 

position. 

B. Insulated-Case Circuit Breaker (ICCB): 100 percent rated, sealed, insulated-case power 
circuit breaker with interrupting capacity rating to meet available fault current. 

1. Fixed Drawout circuit-breaker mounting. 

2. Manually operated through two-step, stored-energy closing, with indication of 
charged and discharged positions, open and closed control pushbuttons, and 

indication of open and closed positions. 

3. Standard Full-function, microprocessor-based trip units with interchangeable 

rating plug, LED trip indicators for short-circuit and overload conditions, and the 
following field-adjustable settings: 

a. Standard, High-range instantaneous trip. 

b. Long- and short-time pickup levels. 
c. Long- and short-time delay adjustments with I squared t response. 

d. Ground-fault pickup level, time delay, and I squared t response. 

4. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

material. 
5. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking 

ground-fault protection function and prohibiting upstream devices from tripping 

on ground-fault when downstream device senses and trips from ground-fault. 
6. Remote trip indication and control. 

7. Communication Capability: Web enabled integral Ethernet communication 

module and embedded Web server with factory-configured Web pages (HTML 
file format). Provide functions and features compatible with power monitoring 

and control system specified in Section 260913 "Electrical Power Monitoring 

and Control." 

8. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key 
shall be removable only when circuit breaker is in off position. 

9. Control Voltage: 40-V dc 125-V dc 250-V dc 120-V ac. 
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C. Bolted-Pressure Contact Switch: Fully rated, operating mechanism uses 
rotary-mechanical-bolting action to produce and maintain high clamping pressure on 

the switch blade after it engages the stationary contacts, with interrupting capacity 

rating of 200,000 RMS symmetrical amperes (with fuses), and provisions for Class L 

current limiting fuses. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Boltswitch, Inc. 
b. Eaton. 

c. SIEMENS Industry, Inc.; Energy Management Division. 

d. Square D. 

2. Main-Contact Interrupting Capability: Minimum of 12 times the switch current 

rating. 

3. Operating Mechanism: Manual handle operation to close switch; stores energy in 

mechanism for opening and closing. 

a. Electrical Trip: Operation of lever or push-button trip switch, or trip signal 

from ground-fault relay or remote-control device, causes switch to open. 

b. Mechanical Trip: Operation of mechanical lever, push button, or other 
device causes switch to open. 

4. Auxiliary Switches: Factory installed, SPDT, with leads connected to terminal 

block, and including one set more than quantity required for functional 
performance indicated. 

5. Service-Rated Switches: Labeled for use as service equipment. 

6. Ground-Fault Relay: Comply with UL 1053; self-powered type with mechanical 

ground-fault indicator, pilot light to indicate presence of control voltage, reset 
function, test function, tripping relay with internal memory, and three-phase 

current transformer/sensor.  Calibrate at factory and coordinate trip 

characteristics to not clear faults normally cleared by main switch. 

a. Configuration: Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault 

indicator. 

b. Internal Memory: Integrates the cumulative value of intermittent arcing 
ground-fault currents and uses the effect to initiate tripping. 

c. No-Trip Relay Test: Permits ground-fault simulation test without tripping 

switch. 
d. Test Control: Simulates ground fault to test relay and switch (or relay only 

if "no-trip" mode is selected). 

e. Zone-Selective Interlocking: Integral with electronic trip unit; for 
interlocking ground-fault protection function and prohibiting upstream 

devices from tripping on ground fault when downstream device senses and 

trips from ground fault. 

7. Open-Fuse Trip Device: Arranged to trip switch open if a phase fuse opens. 

http://www.specagent.com/LookUp/?ulid=2023&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087234&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087235&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087237&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087238&mf=04&src=wd
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D. Alternate to Bolted-Pressure Switch:  High-Pressure, Butt-Type Contact Switch.  
Operating mechanism uses butt-type contacts and a spring-charged mechanism to 

produce and maintain high-pressure contact when switch is closed. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. General Electric Company. 

2. Main-Contact Interrupting Capability: Minimum of 12 times the switch current 

rating. 
3. Operating Mechanism: Manual handle operation to close switch; stores energy in 

mechanism for opening and closing. 

a. Electrical Trip: Operation of lever or push-button trip switch, or trip signal 
from ground-fault relay or remote-control device, causes switch to open. 

b. Mechanical Trip: Operation of mechanical lever, push button, or other 

device causes switch to open. 

4. Auxiliary Switches: Factory installed, SPDT, with leads connected to terminal 
block, and including one set more than quantity required for functional 

performance indicated. 

5. Service-Rated Switches: Labeled for use as service equipment. 
6. Ground-Fault Relay: Comply with UL 1053; self-powered type with mechanical 

ground-fault indicator, pilot light to indicate presence of control voltage, reset 

function, test function, tripping relay with internal memory, and three-phase 
current transformer/sensor.  Calibrate at factory and coordinate trip 

characteristics to not clear faults normally cleared by main switch. 

a. Configuration: Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault 
indicator. 

b. Internal Memory: Integrates the cumulative value of intermittent arcing 

ground-fault currents and uses the effect to initiate tripping. 
c. No-Trip Relay Test: Permits ground-fault simulation test without tripping 

switch. 

d. Test Control: Simulates ground fault to test relay and switch (or relay only 

if "no-trip" mode is selected). 
e. Zone-Selective Interlocking: Integral with electronic trip unit; for 

interlocking ground-fault protection function and prohibiting upstream 

devices from tripping on ground fault when downstream device senses and 
trips from ground fault. 

7. Open-Fuse Trip Device: Arranged to trip switch open if a phase fuse opens. 

2.5 INSTRUMENTATION 

A. Instrument Transformers: NEMA EI 21.1, and the following: 

http://www.specagent.com/LookUp/?ulid=2026&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087239&mf=04&src=wd
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1. Potential Transformers: NEMA EI 21.1; 120 V, 60 Hz, single tapped  secondary; 
disconnecting type with integral fuse mountings. Burden and accuracy shall be 

consistent with connected metering and relay devices. 

2. Current Transformers: NEMA EI 21.1; 5 A, 60 Hz, secondary; wound bushing 

bar or window type; single secondary winding and secondary shorting device. 
Burden and accuracy shall be consistent with connected metering and relay 

devices. 

3. Control-Power Transformers: Dry type, mounted in separate compartments for 
units larger than 3 kVA. 

4. Current Transformers for Neutral and Ground-Fault Current Sensing: Connect 

secondary wiring to ground overcurrent relays, via shorting terminals, to provide 
selective tripping of main and tie circuit breaker. Coordinate with feeder 

circuit-breaker, ground-fault protection. 

B. Multifunction Digital-Metering Monitor: Microprocessor-based unit providing true 

RMS metering, suitable for three- or four-wire systems, ANSI C12.16 revenue 
accuracy, and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 

tolerances as indicated: 

a. Phase Currents, Each Phase: Plus or minus 0.5 percent. 

b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent. 

c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent. 
d. Megawatts: Plus or minus 1 percent. 

e. Megavars: Plus or minus 1 percent. 

f. Power Factor: Plus or minus 1 percent. 

g. Frequency: Plus or minus 0.1 percent. 
h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; 

accumulated values unaffected by power outages up to 72 hours. 

i. Megawatt Demand: Plus or minus 1 percent; demand interval 
programmable from five to 60 minutes. 

j. Power quality. 

k. Harmonic Analysis. 

l. Trim and/or alarm outputs for phase loss (voltage or current), phase 
unbalance, phase reversal, over-voltage and under-voltage. 

m. Standard pulse output (KYZ). 

n. Contact devices to operate remote impulse-totalizing demand meter. 

2. Mounting: Display and control unit flush or semi-flush mounted in instrument 

compartment door. 

3. RS-485 and RS-232 communications. 

C. Analog Meters: 

1. Meters: 4-inch diameter or 6 inches square, flush or semiflush, with anti-parallax 

250-degree scales and external zero adjustment. 

D. Voltmeters: Cover an expanded-scale range of nominal voltage plus 10 percent. 

E. Instrument Switches: Rotary type with off position. 
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1. Voltmeter Switches: Permit reading of all phase-to-phase voltages and, where a 
neutral is indicated, phase-to-neutral voltages. 

2. Ammeter Switches: Permit reading of current in each phase and maintain 

current-transformer secondaries in a closed-circuit condition at all times. 

F. Ammeters: 2-1/2-inch minimum size with 90- or 120-degree scale. Meter and transfer 
device with off position, located on overcurrent device door for indicated feeder 

circuits only. 

G. Watt-Hour Meters and Wattmeters: 

1. Comply with ANSI C12.1. 

2. Three-phase induction type with two stators, each with current and potential coil, 

rated 5 A, 120 V, 60 Hz. 
3. Suitable for connection to three- and four-wire circuits. 

4. Potential indicating lamps. 

5. Adjustments for light and full load, phase balance, and power factor. 

6. Four-dial clock register. 
7. Integral demand indicator. 

8. Contact devices to operate remote impulse-totalizing demand meter. 

9. Ratchets to prevent reverse rotation. 
10. Removable meter with drawout test plug. 

11. Semiflush mounted case with matching cover. 

12. Appropriate multiplier tag. 

H. Impulse-Totalizing Demand Meter: 

1. Comply with ANSI C12.1. 

2. Suitable for use with switchboard watt-hour meter, including two-circuit 

totalizing relay. 
3. Cyclometer. 

4. Four-dial, totalizing kilowatt-hour register. 

5. Positive chart drive mechanism. 
6. Capillary pen holding a minimum of one month's ink supply. 

7. Roll chart with minimum 31-day capacity; appropriate multiplier tag. 

8. Capable of indicating and recording five 15-minute integrated demand of 

totalized system. 

2.6 CONTROL POWER 

A. Control Circuits: 120-V ac, supplied through secondary disconnecting devices from 

control-power transformer. 

2.7 ACCESSORY COMPONENTS AND FEATURES 

A. Furnish standard lifting eyes, yokes and skids. 

B. Accessory Set: Include tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation. 
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C. Portable Test Set: For testing functions of solid-state trip devices without removing 
from switchboard. Include relay and meter test plugs suitable for testing switchboard 

meters and switchboard class relays. 

D. Portable Circuit-Breaker Lifting Device: Floor-supported, roller-based, elevating 

carriage arranged for movement of circuit breakers in and out of compartments for 
present and future circuit breakers. 

E. Overhead Circuit-Breaker Lifting Device: Mounted at top front of switchboard, with 

hoist and lifting yokes matching each drawout circuit breaker. 

F. Mounting Accessories: For anchors, mounting channels, bolts, washers, and other 

mounting accessories, comply with requirements in manufacturer's instructions. 

2.8 IDENTIFICATION 

A. Provide each overcurrent protective device with label identifying load served and 

location of load; comply with Section 260553 "Identification for Electrical Systems". 

B. Service Equipment Label: NRTL labeled for use as service equipment for switchboards 

with one or more service disconnecting and overcurrent protective devices. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store switchboards according to NEMA PB 2.1. 

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting 

straps following manufacturer's instructions. 

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are 
not furnished. 

3. Protect from moisture, dust, dirt, and debris during storage and installation. 

4. Install temporary heating during storage per manufacturer's instructions. 

B. Examine switchboards before installation. Reject switchboards that are moisture 
damaged or physically damaged. 

C. Examine clearances, elements and surfaces to receive switchboards for compliance 

with move into facility and with installation tolerances and other conditions affecting 
performance of the Work or that affect the performance of the equipment. 

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

3.2 INSTALLATION 

A. Install switchboards and accessories according to NEMA PB 2.1. 
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B. Equipment Mounting: Install switchboards on concrete base, 4-inch nominal thickness. 
Comply with requirements for concrete base specified in Section 033000 

"Cast-in-Place Concrete."  

1. Install conduits entering underneath the switchboard, entering under the vertical 

section where the conductors will terminate. Install with couplings flush with the 
concrete base. Extend 2 inches above concrete base after switchboard is anchored 

in place. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of 

concrete base. 

3. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to switchboards. 
6. Anchor switchboard to building structure at the top of the switchboard if required 

or recommended by the manufacturer. 

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and 
brackets, and temporary blocking of moving parts from switchboard units and 

components. 

D. Operating Instructions: Frame and mount the printed basic operating instructions for 
switchboards, including control and key interlocking sequences and emergency 

procedures. Fabricate frame of finished wood or metal and cover instructions with clear 

acrylic plastic. Mount on front of switchboards. 

E. Install filler plates in unused spaces of panel-mounted sections. 

F. Install overcurrent protective devices, surge protection devices, and instrumentation. 

1. Set field-adjustable switches and circuit-breaker trip ranges. 

G. Comply with NECA 1. 

H. Ground switchboards per NFPA 70 and Section 260526 "Grounding and Bonding for 

Electrical Systems." 

3.3 CONNECTIONS 

A. Bond conduits entering underneath the switchboard to the equipment ground bus with a 
bonding conductor sized per NFPA 70. 

B. Support and secure conductors within the switchboard according to NFPA 70. 

C. Tighten bus connections and mechanical fasteners in accordance with manufacturer's 
published torque value recommendations and UL 486A and B. 
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3.4 IDENTIFICATION 

A. Conductors: Identify field-installed conductors, interconnecting wiring, and 

components; provide warning signs complying with requirements for identification 

specified in Section 260553 "Identification for Electrical Systems." 

B. Switchboard Nameplates: Label switchboard and each switchboard compartment with a 
nameplate complying with requirements for identification specified in Section 260553 

"Identification for Electrical Systems." 

C. Device Nameplates: Label each disconnecting and overcurrent protective device and 
each meter and control device mounted in compartment doors with a nameplate 

complying with requirements for identification specified in Section 260553 

"Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test 

and inspect components, assemblies, and equipment installations, including 

connections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Verify nameplate data, overcurrent protective device sizes and types, and current 
and voltage transformer ratios match drawing and specification requirements. 

2. Inspect physical and mechanical condition of equipment. 

3. Verify required anchoring of equipment to floor and wall. 
4. Verify all bolted connections meet manufacturer's recommended tightness. 

5. Acceptance Testing: 

a. Test insulation resistance for each switchboard bus, component, connecting 

supply, feeder, and control circuit. Open control and metering circuits 
within the switchboard, and remove neutral connection to surge protection 

and other electronic devices prior to insulation test. Reconnect after test. 

b. Test continuity of each circuit. 

6. Test ground-fault protection of equipment for service equipment per NFPA 70. 

7. Verify operation of electrical and mechanical interlocks. 

8. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
9. Perform the following infrared scan tests and inspections, and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 

60 days after Final Acceptance, perform an infrared scan of each 
switchboard. Remove front panels so joints and connections are accessible 

to portable scanner. 

b. Instruments and Equipment: 
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1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values. Provide 

calibration record for device. 

10. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 

malfunctioning controls and equipment. 

D. Switchboard will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies 

switchboards included and that describes scanning results. Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

3.7 PROTECTION 

A. Temporary Heating: Apply temporary heat, to maintain temperature according to 

manufacturer's written instructions, until switchboard is ready to be energized and 
placed into service. 

3.8 CLEANING 

A. On completion of installation, inspect interior and exterior of switchboards. Remove 
paint splatters and other spots. Vacuum dirt and debris; do not use compressed air to 

assist in cleaning. Repair exposed surfaces to match original finish. 

3.9 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, 

overcurrent protective devices, instrumentation, and accessories, and to use and 

reprogram microprocessor-based trip, monitoring, and communication units. 

END OF SECTION 262413 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

3. Electronic-grade panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, 
accessories, and components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, 

electrical characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Submit simultaneously with or after the Overcurrent Protective Device 

Short-Circuit, Coordination, and Arc-Flash Studies. 
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2. Include dimensioned plans, elevations, sections, and details. 
3. Show tabulations of installed devices with nameplates, conductor termination 

sizes, equipment features, and ratings. 

4. Detail enclosure types including mounting and anchorage, environmental 

protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and 
locks. 

5. Detail bus configuration, current, and voltage ratings. 

6. Short-circuit current rating of panelboards and overcurrent protective devices. 
7. Include evidence of NRTL listing for SPD as installed in panelboard. 

8. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
9. Include wiring diagrams for power, signal, and control wiring. 

10. Key interlock scheme drawing and sequence of operations. 

11. 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. 

Include an Internet link for electronic access to downloadable PDF of the 

coordination curves. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in 

emergency, operation, maintenance manuals, and the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent 

protective devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 

protective device that allows adjustments. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 

2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each 

panelboard, unless otherwise noted. 

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed 

for each size and type, but no fewer than three of each size and type. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 
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1.8 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 NEMA PB 1. 

1.9 FIELD 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 HVAC system is operating and maintaining ambient temperature 

and humidity conditions at occupancy levels during the remainder of the 

construction period. 
2. Rate equipment for continuous operation under the following conditions unless 

otherwise indicated: 

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F. 

b. Altitude: Not exceeding 6600 feet. 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 

2. Altitude not exceeding 6600 feet. 

C. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail 

in materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

D. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 

or replace SPD that fails in materials or workmanship within specified warranty period. 

1. SPD Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

A. 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. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 
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C. Comply with NEMA PB 1. 

D. Comply with NFPA 70. 

E. Enclosures: Flush or Surface-mounted, as shown on Drawings, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 

c. Kitchen or Wash-Down Areas: NEMA 250, Type 4X, stainless steel. 

d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4. 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

2. Height: 84 inches maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 

match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover 

all live parts and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door 
within hinged trim cover. Trims shall cover all live parts and shall have no 

exposed hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard 
front with flanges for attachment to panelboard, wall, and ceiling or floor. 

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; 

integral with enclosure body. Arrange to isolate individual panel sections. 
7. Finishes: 

a. 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. 
b. Back Boxes: Galvanized steel. 

F. Phase, Neutral, and Ground Buses: 

1. Material and Type: Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 

b. Bus shall be fully rated the entire length. 

c. Sequence type bussing interval connections, bus structure and main lugs or 

main protective devices with current ratings shown on Drawings. 

2. Interiors shall be factory assembled into a unit. Replacing switching and 

protective devices shall not disturb adjacent units or require removing the main 

bus connectors. 
3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 

grounding conductors; bonded to box. 

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; 
insulated from box. 
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5. Standard Neutral: Full capacity, equipped with full-capacity bonding strap for 
service entrance applications. Mount electrically isolated from enclosure. Do not 

mount neutral bus in gutter. 

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and 

listed and labeled by an NRTL acceptable to authority having jurisdiction, as 
suitable for nonlinear loads in electronic-grade panelboards, where so implied by 

cable sizes, and others designated on Drawings. Connectors shall be sized for 

double-sized or parallel conductors as indicated on Drawings. Do not mount 
neutral bus in gutter. 

7. Split Bus: Vertical buses divided into individual vertical sections. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Hard-drawn copper, 98 percent conductivity. 

2. Terminations shall allow use of 75 deg C rated conductors without derating. 

3. Size: Lugs suitable for indicated bus ampacity and conductor sizes shown on 

Drawings, with additional gutter space, if required, for larger conductors. 
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each 

pole in the panelboard. 

5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on 
the bar for each pole in the panelboard. 

6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. 

Locate at opposite end of bus from incoming lugs or main device. 
7. Subfeed (Double) Lugs Mechanical type suitable for use with conductor material. 

Locate at same end of bus as incoming lugs or main device. 

8. Gutter-Tap Lugs Mechanical type suitable for use with conductor material and 

with matching insulating covers. Locate at same end of bus as incoming lugs or 
main device. 

9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on 

extra-capacity neutral bus. 

H. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 

jurisdiction for use as service equipment with one or more main service disconnecting 

and overcurrent protective devices. Panelboards shall have meter enclosures, wiring, 

connections, and other provisions for utility metering. Coordinate with utility company 
for exact requirements. 

I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler 

plates, and necessary appurtenances required for future installation of devices.  
Provide blank covers for all unused device spaces. 

1. Percentage of Future Space Capacity: Ten 20 percent, unless indicated otherwise. 

J. Panelboard Short-Circuit Current Rating: Fully rated as shown on Drawings, or as 
required by Overcurrent Protective Device Short-Circuit Study, to interrupt 

symmetrical short-circuit current available at terminals. Series-connected ratings are 

NOT allowed. Assembly listed by an NRTL for 100 percent interrupting capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall have 
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms 

symmetrical. 
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2. Panelboards and overcurrent protective devices rated above 240 V and less than 
600 V shall have short-circuit ratings as shown on Drawings, but not less than 

14,000 A rms symmetrical. 

K. Circuit Breakers: Provide all circuit breakers on project from one manufacturer unless 

not commercially available. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

1. 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." 

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, 
complying with UL 1449 SPD Type 1, Type 2. 

2.3 POWER PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 

2. ESL Power Systems, Inc. 

3. General Electric Company; GE Energy Management - Electrical Distribution. 
4. SIEMENS Industry, Inc.; Energy Management Division. 

5. Square D; by Schneider Electric. 

B. Panelboards: NEMA PB 1, distribution type. 

C. Mains: Circuit breaker or lugs only, as shown on Drawings. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 

125 A: Bolt-on circuit breakers or plug-in circuit breakers where individual 

positive-locking device requires mechanical release for removal. 

E. Circuit breaker panelboards equal to I-Line type, manufactured by Square D Company. 

F. Minimum Box Size:  26 inches (655 mm) wide, 6-1/2 inches (165 mm) deep, 600 amp 

and below; 42 inches (1060 mm) wide, 9-1/2 inches (240 mm) deep above 600 amps. 

G. Provide load identification at each device per Section 260553 - "Identification for 

Electrical Systems." 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

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

http://www.specagent.com/LookUp/?ulid=11316&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087246&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087243&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087244&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087245&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2037&mf=04&src=wd


MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

PANELBOARDS  262416 - 7 

 

1. Eaton. 
2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains: Circuit breaker or lugs only, as shown on Drawings. 

D. Branch Overcurrent Protective Devices: Plug-in Bolt-on circuit breakers, replaceable 

without disturbing adjacent units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.  

Provide two (2) keys with each panelboard. 

F. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch 
with tumbler lock; all panelboards keyed alike. Provide two (2) keys with each 

panelboard.  Outer door shall permit full access to the panel interior. Inner door shall 

permit access to breaker operating handles and labeling, but current carrying terminals 

and bus shall remain concealed. 

G. Short circuit current ratings as shown on Drawings, but not less than 10,000 RMS 

symmetrical amperes for panelboards rated 240 V or less, and 14,000 RMS 

symmetrical amperes for panelboards rated above 240 V and less than or equal to 600 
V. 

H. Equal to NQ and NF type manufactured by Square D Company. 

I. Standard Box Size: 5-3/4 inches (145 mm) deep, 20 inches (500 mm) wide.  

2.5 ELECTRONIC-GRADE PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Current Technology. 
2. Eaton. 

3. General Electric Company; GE Energy Management - Electrical Distribution. 

4. Liebert Corporation. 
5. SIEMENS Industry, Inc.; Energy Management Division. 

6. Square D; by Schneider Electric. 

B. Requirements in this article are in addition to those described elsewhere in this Section. 

C. Panelboards: NEMA PB 1; with factory-installed, integral SPD; labeled by an NRTL 
for compliance with UL 67 and UL 1449 after installing SPD. 

1. Install SPD units within this equipment in accordance with SPD manufacturer's 

requirements. 

http://www.specagent.com/LookUp/?uid=123457087247&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087250&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2044&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087258&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087259&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087260&mf=04&src=wd
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2. Locate SPD in same section as incoming lugs and connect as close as possible to 
incoming lugs. 

3. Provide direct bus-bar connections for each SPD unit mounted in lighting and 

appliance branch-circuit panelboards.  Use of cable is not acceptanle. 

4. Provide individual, appropriately sized, branch protective device for each SPD 
mounted in distribution panelboards.  Cable to SPD shall be as short as possible 

and free from sharp bends. 

5. Locate SPD units within equipment such that SPD monitoring devices are clearly 
visible from front without having to remove doors or panels. 

D. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

E. Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers. 

F. Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers. 

G. SPD. 

1. Peak Surge Current Rating: The minimum single-pulse surge current withstand 

rating per phase shall not be less than 100 kA. The peak surge current rating shall 
be the arithmetic sum of the ratings of the individual MOVs in a given mode. 

2. Protection modes and UL 1449 VPR for grounded wye circuits with 

208Y/120 V, three-phase, four-wire circuits shall not exceed the following: 

a. Line to Neutral: 700 V for 208Y/120 V. 

b. Line to Ground: 700 V for 208Y/120 V. 

c. Neutral to Ground: 700 V for 208Y/120 V. 
d. Line to Line: 1200 V for 208Y/120 V. 

3. SCCR: Equal to the SCCR of the panelboard in which installed or exceed 

100 kA, whichever is greater. 

4. Inominal Rating: 20 kA. 

H. Buses: 

1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs. 

2. Copper equipment and isolated ground buses. 

2.6 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 
2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault 

currents or as shown on Drawings, whichever is higher. 

http://www.specagent.com/LookUp/?ulid=2047&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087261&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087262&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087263&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087264&mf=04&src=wd
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1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 

b. Instantaneous magnetic trip element for short circuits. 

c. Common simultaneous trip for 2 and 3 pole breakers. 

d. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and 
larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with 

front-mounted, field-adjustable trip setting. 
3. Circuit breakers having 400A or higher trips shall have electronic trip unit. 

4. Electronic Trip Circuit Breakers: 

a. RMS sensing. 
b. Field-replaceable rating plug or field-replicable electronic trip. 

c. Digital display of settings, trip targets, and indicated metering displays. 

d. Multi-button keypad to access programmable functions and monitored 

data. 
e. Ten-event, trip-history log. Each trip event shall be recorded with type, 

phase, and magnitude of fault that caused the trip. 

f. Integral test jack for connection to portable test set or laptop computer. 
g. Field-Adjustable Settings: 

1) Standard, High-range instantaneous trip. 

2) Long- and short-time pickup levels. 
3) Long and short time delay adjustments. 

4) Ground-fault pickup level, time delay, and I squared T response. 

5. Circuit breakers having 1000 amp or higher trip shall be UL listed/labeled for 

operation at 100 percent of amp rating. 
6. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through 

ratings less than NEMA FU 1, RK-5. 

7. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 
ground-fault protection (6-mA trip). 

8. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 

9. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 

120/240-V, single-pole configuration. 
10. Subfeed Circuit Breakers: Vertically mounted. 

11. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Individually insulated, braced and protected connectors. 

c. Breaker handle indicates tripped status. 

d. UL listed for reverse connection without restrictive line or load ratings. 
e. Lugs: Mechanical style, suitable for number, size, trip ratings, and 

conductor materials. 

f. Application Listing: Appropriate for application; Type HACR for heating, 

air-conditioning, and refrigerating equipment. 
g. Ground-Fault Protection: Integrally mounted relay and trip unit with 

adjustable pickup and time-delay settings, push-to-test feature, and 

ground-fault indicator. 
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h. Communication Capability: Universal-mounted communication module 
with functions and features compatible with power monitoring and control 

system. 

i. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 

percent of rated voltage. 
j. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage 

without intentional time delay. 

k. Rating Plugs: Three-pole breakers with ampere ratings greater than 400 
amperes shall have interchangeable rating plugs or electronic adjustable 

trip units. 

l. Auxiliary Contacts: One, SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts and "b" contacts operate in reverse 

of circuit-breaker contacts. 

m. Alarm Switch: Single-pole, normally open contact that actuates only when 

circuit breaker trips. 
n. Key Interlock Kit: Externally mounted to prohibit circuit-breaker 

operation; key shall be removable only when circuit breaker is in off 

position. 
o. Zone-Selective Interlocking: Integral with electronic trip unit; for 

interlocking ground-fault protection function with other upstream or 

downstream devices, prohibiting upstream devices from tripping when 
downstream device senses and trips from ground fault. 

p. Multipole units enclosed in a single housing with a single handle orfactory 

assembled to operate as a single unit. 

q. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker 
handle in on or off position. 

r. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

C. Fused Switch: NEMA KS 1, Type HD, horsepower rated, quick-make, quick-break; 

clips for Class R rejection fuses; lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in 

Section 262813 "Fuses." 
2. Fused Switch Features and Accessories: 

a. Standard ampere ratings and number of poles. 

b. Short circuit current rating of 200,000 RMS symmetrical amperes (with 
fuses). 

c. Mechanical cover interlock with a manual interlock override, to prevent the 

opening of the cover when the switch is in the on position. The interlock 
shall prevent the switch from being turned on with the cover open. The 

operating handle shall have lock-off means with provisions for three 

padlocks. 

d. Auxiliary Contacts: One normally open and normally closed contact(s) that 
operate with switch handle operation. 
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2.7 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of 

phases, and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, 

and AIC rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card 

holder or metal frame with transparent protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to 
distinguish it from all other circuits. 

2.8 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. Verify actual conditions with field measurements prior to ordering panelboards to 
verify that equipment fits in allocated space in, and comply with, minimum required 

clearances specified in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to  NEMA PB 1.1. 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, 

or have been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

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. 
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B. Comply with NECA 1. 

C. Install panelboards and accessories according to NEMA PB 1.1. 

D. Equipment Mounting: 

1. Install panelboards 60 inches or greater in height on cast-in-place concrete 

equipment base(s). Comply with requirements for equipment bases and 
foundations specified in Section 033000 "Cast-in-Place Concrete."  

2. Install panelboards less than 60 inches in height on wall. 

3. Attach panelboard to the vertical finished or structural surface behind the 
panelboard. 

4. Provide steel channel supports to bridge studs above and below panelboards in 

stud partitions. 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 

and temporary blocking of moving parts from panelboards. 

F. Mount panelboards such that top of switch or breaker handle is located 6'-6" or less 

above finished floor unless otherwise indicated. 

G. Mount panelboard cabinet plumb and rigid without distortion of box. 

H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating 

with back box. 

I. Mount surface-mounted panelboards in wet or damp locations, such as concrete 

basement walls, to steel slotted supports 1 1/4 inch in depth. Orient steel slotted 

supports vertically. 

J. Mechanically bolt panelboards of more than one (1) section together. 

K. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

2. Tighten bolted connections and circuit breaker connections using calibrated 
torque wrench or torque screwdriver per manufacturer's written instructions. 

L. Make grounding connections and bond neutral for services and separately derived 

systems to ground. Make connections to grounding electrodes, separate grounds for 
isolated ground bars, and connections to separate ground bars. 

M. Install filler plates in unused spaces. 

N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 

designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised 
floor space or below slab not on grade. 

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 

completing load balancing. 

P. Provide breaker locking devices as required by other sections of Division 26 and 28. 
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3.3 IDENTIFICATION 

A. Conductors: Identify field-installed conductors, interconnecting wiring, and 

components;  complying with requirements in Section 260553 "Identification for 

Electrical Systems." 

B. Branch-Circuit Panelboard Directories: Create a directory to indicate installed circuit 
loads after balancing panelboard loads; incorporate Owner's final room designations 

and equipment being served.  Use identifications compatible with Owner's program 

and readily identifiable without removing directory from its holder.  Obtain Owner's 
approval before installing. Handwritten directories are not acceptable. Install directory 

inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with 
requirements for identification specified in Section 260553 "Identification for Electrical 

Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a 

nameplate complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification 

for Electrical Systems" identifying source of remote circuit. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

B. Perform tests and inspections. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage 

air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Certify 

compliance with test parameters. 

2. Verify nameplate data and overcurrent protective device sizes and types match 
drawing and specification requirements. 

3. Inspect physical and mechanical condition of equipment. 

4. Verify required anchoring of equipment to floor and wall. 
5. Verify all bolted connections meet manufacturer's recommended tightness. 

6. Test ground-fault protection of equipment per NFPA 70. 
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7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

8. Perform the following infrared scan tests and inspections and prepare reports: 

a. 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. 

b. 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. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies 

panelboards included and that describes scanning results, with comparisons of the two 

scans. Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final 

Acceptance, measure load balancing and make circuit changes. Prior to making circuit 
changes to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 

2. Perform circuit changes to achieve load balancing outside normal facility 

operation schedule or at times directed by the Architect. Avoid disrupting 
services such as fax machines and on-line data processing, computing, 

transmitting, and receiving equipment. 

3. After changing circuits to achieve load balancing, recheck loads during normal 
facility operations. Record load readings before and after changing circuits to 

achieve load balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall 

not exceed 20 percent. 
5. Re-label affected equipment, devices, junction boxes, wiring, panelboard 

directories, etc. due to load reconnection and branch circuit number changes. 

3.6 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 

temperature according to manufacturer's written instructions. 
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3.7 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove 

paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to 

assist in cleaning.  Repair exposed surfaces to match original finish. 

3.8 DEMONSTRATION 

A. Train Owner’s maintenance personnel to adjust, operate, and maintain panelboards, 

overcurrent protective devices, and accessories, and to use and reprogram 

microprocessor-based trip, monitoring, and communication units. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. USB receptacles. 

3. GFCI receptacles, 125 V, 20 A. 

4. SPD receptacles, 125 V, 20 A. 
5. Hazardous (classified) location receptacles. 

6. Twist-locking receptacles. 

7. Pendant cord-connector devices. 

8. Toggle switches, 120/277 V, 20 A. 
9. Occupancy sensors. 

10. Digital timer light switches. 

11. Wall-box dimmers. 
12. Wall plates. 

13. Prefabricated multioutlet assemblies. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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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. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' 

packing-label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be 

substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding 
building wire. 

2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System:  Ivory White unless 

otherwise indicated or required by NFPA 70 or device listing. 
2. Wiring Devices Connected to Essential Electrical System: Red. 

3. SPD Devices: Blue. 

H. Wall Plate Color: For plastic covers, match device color. 
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I. Source Limitations: Obtain all wiring devices and associated wall plates on project 
from same manufacturer unless not commercially available. 

2.2 STANDARD RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 
3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498 and FS W-C-596. 

B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 
Integral shutters that operate only when a plug is inserted in the receptacle. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498 and FS W-C-596. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 
Receptacles" Article. 

C. Weather-Resistant Duplex Receptacle, 125 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired.  

3. Configuration: NEMA WD 6, Configuration 5-20R. 
4. Standards: Comply with UL 498. 

http://www.specagent.com/LookUp/?ulid=2079&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093740&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093737&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093738&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093739&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2083&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093612&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093616&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093614&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093615&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13162&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094453&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094454&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094455&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094456&mf=04&src=wd
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5. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp 
or Wet Locations" Article. 

D. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired. 

Integral shutters that operate only when a plug is inserted in the receptacle. 
Square face. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Standards: Comply with UL 498. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 
Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

E. Controlled Duplex Receptacles, 125 V, 20 A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Two pole, three wire, and self-grounding, back and side wired, 

permanently imprinted marking (stick-on markings are NOT acceptable), for 
devices controlled by energy management, building automation, or similar 

system. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 
4. Standards: Comply with UL 498, FS W-C-596 and NEC Article 406.3 Controlled 

Receptacle Marking. 

5. Type: [Half-controlled] [and] [or] [Dual-controlled], as noted on Drawings. 

2.3 USB RECEPTACLES 

A. Tamper-Resistant Duplex and USB Charging Duplex Receptacles : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

http://www.specagent.com/LookUp/?ulid=13163&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094457&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094458&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094459&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094460&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2079&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093740&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093737&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093738&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093739&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13165&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094465&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094468&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094466&mf=04&src=wd
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d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. 

Nickel-plated, brass mounting strap. Integral shutters that operate only when a 

plug is inserted in the line voltage receptacle. 

3. Line Voltage Receptacles: Two pole, three wire, and self-grounding; 
NEMA WD 6, Configuration 5-20R. 

4. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle 

(minimum). 
5. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596. 

6. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 

light. Two pole, three wire, and self-grounding. 
3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Type: Feed through. 

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

6. Revisions to UL 943, effective June 29, 2015, require GFCI receptacles to have 
an auto-monitoring or self-test function, denying power or providing visual 

and/or audible indication, and to have a repeatable reverse line-load mis-wire 

function, denying power to the receptacle at the initial installation and any 
subsequent re-installations.End of life provision, denying power to receptacle 

face, or  indicating with visual or audible means that device must be replaced, 

when receptacle can no longer provide ground fault protection (as indicated by 

the inability to pass its internal self-test function). 
7. Reverse line-load mis-wire, denying power to receptacle face if device is 

mis-wired, at initial installation or re-installations. 

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

http://www.specagent.com/LookUp/?uid=123457094467&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2086&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093618&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093619&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093620&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2089&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093760&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093761&mf=04&src=wd
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2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. 

3. Configuration: NEMA WD 6, Configuration 5-20R. 

4. Type: Feed through. 
5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

6. End of life provision, denying power to receptacle face, or indicating with visual 

or audible means that device must be replaced, when receptacle can no longer 
provide ground fault protection (as indicated by the inability to pass its internal 

self-test function). 

7. Reverse line-load mis-wire, denying power to receptacle face if device is 
mis-wired, at initial installation or re-installations. 

8. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 

light. Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. Square face. 

3. Configuration: NEMA WD 6, Configuration 5-15R. 
4. Type: Feed through. 

5. Standards: Comply with UL 498 and UL 943 Class A. 

6. End of life provision, denying power to receptacle face, or indicating with visual 
or audible means that device must be replaced, when receptacle can no longer 

provide ground fault protection (as indicated by the inability to pass its internal 

self-test function). 

7. Reverse line-load mis-wire, denying power to receptacle face if device is 
mis-wired, at initial installation or re-installations. 

8. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.5 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

http://www.specagent.com/LookUp/?ulid=13163&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094457&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094458&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094459&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457094460&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123457093625&mf=04&src=wd
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d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 

3. Standards: Comply with UL 20 and FS W-S-896. 

B. Two-Pole Switches, 120/277 V, 20 A : 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 

3. Standards: Comply with UL 20 and FS W-S-896. 

C. Three-Way Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Comply with UL 20 and FS W-S-896. 

D. Four-Way Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Back and side wired. 
3. Standards: Comply with UL 20 and FS W-S-896. 

E. Pilot-Light, Single-Pole Switches: 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

http://www.specagent.com/LookUp/?uid=123457093627&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2117&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457093630&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123457093636&mf=04&src=wd
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c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Illuminated when switch is on. 

3. Standards: Comply with UL 20 and FS W-S-896. 

F. Lighted Single-Pole Switches, 120/277 V, 20 A : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Premise Wiring. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Handle illuminated when switch is off. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

G. Key-Operated, Single-Pole Switches, 120/277 V, 20 A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Factory-supplied key in lieu of switch handle. 
3. Standards: Comply with UL 20 and FS W-S-896. 

H. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches, 120/277 V, 

20A: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: For use with mechanically held lighting contactors. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

I. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches, 

120/277 V, 20 A: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: For use with mechanically held lighting contactors, with 
factory-supplied key in lieu of switch handle. 

3. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

2.6 OCCUPANCY AND VACANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology : 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Switchbox-mounted, combination lighting-control sensor and 

conventional switch lighting-control unit using dual (ultrasonic and passive 

infrared) technology. 
3. Standards: Comply with UL 20. 

4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 
5. Adjustable off time delay of up to 20 minutes. 

6. Able to be locked to Automatic Manual-On mode. 

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

8. Connections: Provisions for connection to BAS. 
9. Connections: RJ-45 communications outlet. 

10. Connections: Integral wireless networking. 

B. Wall Sensor Light Switch, Passive Infrared: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Cooper Industries. 

b. Hubbell Premise Wiring. 
c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Switchbox-mounted, combination, lighting-control sensor and 
conventional switch lighting-control unit using passive infrared technology. 

3. Standards: Comply with UL 20. 

4. Connections: Provisions for connection to BAS. 
5. Connections: Hard wired. 

6. Connections: Wireless. 
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7. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 
277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

8. Integral relay for connection to BAS. 

9. Adjustable time delay of five 10 15 20 minutes. 

10. Able to be locked to Automatic Manual-On mode. 
11. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

C. Wall Sensor Light Switch, Ultrasonic: 

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

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 

2. Description: Switchbox-mounted, combination, lighting-control sensor and 

conventional switch lighting-control unit using ultrasonic technology. 

3. Standards: Comply with UL 20. 
4. Connections: Provisions for connection to BAS. 

5. Connections: RJ-45 communications outlet. 

6. Connections: Integral wireless networking. 
7. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

8. Integral relay for connection to BAS. 
9. Adjustable time delay of five 10 15 20 minutes. 

10. Able to be locked to Automatic Manual-On mode. 

11. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

2.7 TIMER LIGHT SWITCH 

A. Digital Timer Light Switch: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

2. Description: Switchbox-mounted, combination digital timer and conventional 
switch lighting-control unit, with backlit digital display, with selectable time 

interval in 10 20-minute increments. 

3. Standards: Comply with UL 20. 
4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

5. Integral relay for connection to BAS. 
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2.8 DIMMERS 

A. Wall-Box Dimmers: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton (Arrow Hart). 
b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Lutron Electronics Co., Inc. 
e. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet 

on-off switches, with audible frequency and EMI/RFI suppression filters. 
3. Control: Continuously adjustable slider; with single-pole or three-way switching. 

4. Standards: Comply with UL 1472. 

5. Incandescent Lamp Dimmers: 120 V; control shall follow square-law dimming 

curve. On-off switch positions shall bypass dimmer module. 

a. 600 W; dimmers shall require no derating when ganged with other devices. 

6. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim 

potentiometer to adjust low-end dimming; capable of consistent dimming with 
low end not greater than 20 percent of full brightness. 

2.9 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices.  Wall plates 

of same material shall match same finish and details.  Where two-gang boxes are 

required for single-gang devices, provide special wall plates with device opening in one 

gang and second gang blank.  

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces and Flush Boxes in Unfinished Spaces: 0.10-inch 

thick, smooth, high-impact thermoplastic 0.035-inch- thick, satin-finished, 
Type 302 stainless steel, beveled type, with smooth rolled outer edge. 

3. Material for Surface Boxes in Unfinished Spaces: Type 302 stainless steel. 

4. Material for Damp Locations: Thermoplastic Cast aluminum with spring-loaded 

lift cover, and listed and labeled for use in wet and damp locations. 
5. Engraving:  Engrave wall plates of all receptacles on isolated ground system 

with words "ISOL GND".  Separate nameplates secured to device plate are not 

acceptable. 

C. Wet-Location, Weatherproof Cover Plates: Gasketed NEMA 250, complying with 

Type 3R, weather-resistant, die-cast aluminum thermoplastic with lockable cover.  

Provide spring-loaded gasketed doors for receptacles. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, except use mounting heights shown on Drawings, where 

indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. 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 boxes. 
2. 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. 
3. 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. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 

terminated on devices. 

2. 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. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign 
matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 

were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 

the last possible moment. 
4. Connect devices to branch circuits using pigtails that are not less than 6 inches in 

length. 

5. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

6. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 

splice No. 12 AWG pigtails for device connections. 
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7. Tighten unused terminal screws on the device. 
8. When mounting into metal boxes, remove the fiber or plastic washers used to 

hold device-mounting screws in yokes, allowing metal-to-metal contact. 

9. Mount switches vertically, plumb with building lines, and approximately 6 inches 

(151 mm) from door opening. 
10. Mount receptacles vertically, unless otherwise noted on drawings, and at heights 

shown on drawings. 

11. Secure switches and receptacles firmly to backbox, not to wall and/or coverplate, 
with device extending through coverplate on all sides. 

12. Coordinate device mounting locations with architectural details. 

13. In kitchen and utility areas, coordinate receptacle height with benches and 
counters. 

14. Mount receptacles occupying same wall space as fintube radiation horizontally in 

toespace at 4 inches (105 mm) to top.  Do not mount above fintube. 

15. Install switches controlling 277 volt circuits in individual outlet boxes or in gang 
boxes with approved barriers between switches. 

16. Provide G.F.C.I. outlet at each location shown on drawings.  Do not use one 

G.F.C.I. outlet to protect downstream outlets. 
17. Do not use common neutrals on dimmer circuits. 

18. Install cover plates on all outlet boxes.  Match plate configuration to devices 

within box. 
19. Mount flush plates so all four (4) edges are in continuous contact with finished 

wall. 

20. Install blank cover plates on all open outlet boxes. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally 

mounted receptacles to the left (neutral contact at top). 

F. 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. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Follow dimmer manufacturer's directions when ganging dimmers. 

3. Verify that dimmers used for fan-speed control are listed for that application. 

4. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' device, listing conditions in the written instructions. 

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension 

vertical. Group adjacent switches under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles 

is not required. 
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3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 

stamped, or engraved machine printing with black -filled lettering on face of plate, and 

durable wire markers or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

 
1. Test Instruments: Use instruments that comply with UL 1436. 

2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

B. Tests for Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. 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. 

C. Test straight-blade convenience outlets in patient-care areas hospital-grade outletsfor 

the retention force of the grounding blade according to NFPA 99. Retention force shall 

be not less than 4 oz.. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 262726 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

FUSES 262813 - 1 

 

SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600 V ac and less for use in the following: 

a. Control circuits. 

b. Motor-control centers. 

c. Panelboards. 
d. Switchboards. 

e. Enclosed controllers. 

f. Enclosed switches. 

2. Spare-fuse cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for 
spare-fuse cabinets. Include the following for each fuse type indicated: 

1. Fuse sizes for elevator feeders and elevator disconnect switches. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and 

maintenance manuals. In addition to items specified in Section 017700 "Closeout 

Procedures," include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 

3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse used on 
the Project. Submit in electronic format suitable for use in coordination software 

and in PDF format. 

4. Coordination charts and tables and related data. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no 

fewer than three of each size and type. 

1.6 FIELD CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or 

more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to 
fuse ratings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Bussmann, an Eaton business. 

2. Edison; a brand of Bussmann by Eaton. 
3. Littelfuse, Inc. 

4. Mersen USA. 

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from 
single source from single manufacturer. 

2.2 CARTRIDGE FUSES 

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with 
voltage ratings consistent with circuit voltages. 

1. Type RK-1: 600-V, zero- to 600-A rating, 200 kAIC, time delay. 

2. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, fast acting. 

3. Type L: 600-V, 601- to 6000-A rating, 200 kAIC, time delay. 

B. 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. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum 

fuse size and with system short-circuit current levels. 
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2.3 SPARE-FUSE CABINET 

A. Characteristics: Wall-mounted steel unit with 3 shelves, full-length, recessed 

piano-hinged door and key-coded cam lock and pull.  Lock shall match key for 

panelboards. 

1. Size: 24 inches wide by 36 inches high by 6 inches deep. 
2. Finish: Gray, baked enamel. 

3. Identification: "SPARE FUSES" in 1-1/2-inch- high letters on exterior of door. 

4. Fuse Pullers: For each size of fuse, where applicable and available, from fuse 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation. Reject fuses that are moisture damaged or physically 

damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 

conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions. Install fuses of 

sizes and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be 
applied to fuse ratings. 

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

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Service Entrance, 601 to 6000 Amperes: Class L, time delay, 200,000 amperes 

RMS symmetrical interrupting rating. 

2. Service Entrance, 1/10 to 600 Amperes: RK1, time delay, 300,000 amperes RMS 
symmetrical interrupting rating. 

3. Feeders, 601 to 6000 Amperes: Class L, time delay, 300,000 amperes RMS 

symmetrical interrupting rating. 
4. Feeders, 1/10 to 600 Amperes:  Class RK1, time delay, 300,000 amperes RMS 

symmetrical interrupting rating. 

5. Motor Branch Circuits, 1/10 to 600 Amperes: Class RK1, time delay, 300,000 

amperes RMS symmetrical rating. 
6. Large Motor Branch Circuits, 601 to 4000 Amperes: Class L, time delay, 

300,000 amperes RMS symmetrical interrupting rating. 

7. Other Branch Circuits: Class RK1, time delay. 
8. Control Transformer Circuits: Class CC, time delay, control transformer duty. 
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3.3 INSTALLATION 

A. Install fuses in each fusible device, including those furnished by others, after equipment 

is set in place. Arrange fuses so rating information is readable without removing fuse. 

B. Replace all fuses that have opened during construction. 

C. Install spare-fuse cabinet(s) in location(s) shown on the Drawings in each equipment 
room containing fusible panelboards, motor starters, motor control centers, etc. , and 

additional cabinets as necessary, to provide adequate storage of spare fuses specified 

with 15 percent spare capacity minimum . 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in 

Section 260553 "Identification for Electrical Systems" and indicating fuse replacement 
information (class, size, etc.) inside of door of each fused switch and adjacent to each 

fuse block, socket, and holder. 

END OF SECTION 262813 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Non-fusible switches. 

3. Molded-case circuit breakers (MCCBs). 

4. Enclosures. 

B. Section also includes switches and circuit breakers added to existing distribution 

equipment and mounted therein. 

1.3 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and 

component indicated. Include nameplate ratings, dimensioned elevations, sections, 

weights, and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 

2. Current and voltage ratings. 

3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of a nationally recognized testing laboratory (NRTL) listing for 

series rating of installed devices. 

5. Detail features, characteristics, ratings, and factory settings of individual 
overcurrent protective devices, accessories, and auxiliary components. 

6. Include 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. Provide in PDF and electronic format. 
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B. Shop Drawings: For enclosed switches and circuit breakers. 

1. Submit simultaneously with or after the Overcurrent Protective Device 

Short-Circuit, Coordination, and Arc-Flash Studies. 

2. Include plans, elevations, sections, details, and attachments to other work. 

3. Include wiring diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, 
accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 

based and their installation requirements. 

C. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include 
in emergency, operation, and maintenance manuals. 

1. Include the following: 

a. Manufacturer's written instructions for testing and adjusting enclosed 
switches and circuit breakers. 

b. 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 Provide in PDF and electronic format. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Rate equipment for continuous operation under the 

following conditions unless otherwise indicated: 

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 

deg F. 

2. Altitude: Not exceeding 6600 feet. 
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1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace 

components that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the 

effects of earthquake motions determined according to ASCE/SEI 7. 

1. 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." 

2.2 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent 

protective devices, components, and accessories, within same product category, from 

single manufacturer. 

B. 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. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

E. Minimum interrupting capacity equal to upstream device, or as required by Overcurrent 

Protective Device Short-Circuit Study.  Series rated equipment is NOT allowed. 

F. Minimum interrupting capacity equal to that of existing equipment, for switches and 

circuit breakers added to existing distribution equipment. 

2.3 FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. ABB Inc. 

2. Eaton. 

3. General Electric Company. 

4. SIEMENS Industry, Inc.; Energy Management Division. 
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5. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty: 

1. Single throw. 

2. Three pole. 

3. 600-V ac. 
4. 1200 A and smaller. 

5. UL 98 and NEMA KS 1, horsepower rated, with Class R rejection fuse clips or 

bolt pads to accommodate specified fuses. 
6. Lockable handle with capability to accept three padlocks, and interlocked with 

cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 

ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 

bonded; labeled for copper and aluminum neutral conductors. 
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 

specified. 

4. Auxiliary Contact Kit: One Two NO/NC (Form "C") auxiliary contact(s), 
arranged to activate before switch blades open. Contact rating - 24-V ac 120-V ac 

208-V ac 240-V ac 6-V dc 12-V dc 24-V dc. 

5. Lugs: Mechanical Compression type, suitable for number, size, and conductor 
material. 

6. Service-Rated Switches: Labeled for use as service equipment when used as 

main disconnecting means. 

2.4 NON-FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 
2. General Electric Company. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty, Three Pole, Single Throw, 240 600-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. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 

ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

http://www.specagent.com/LookUp/?uid=123457087293&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2152&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087296&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087297&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087295&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087298&mf=04&src=wd
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3. Auxiliary Contact Kit: One Two NO/NC (Form "C") auxiliary contact(s), 
arranged to activate before switch blades open. Contact rating - 24-V ac 120-V ac 

208-V ac 240-V ac 6-V dc 12-V dc 24-V dc. 

4. Lugs: Mechanical Compression type, suitable for number, size, and conductor 

material. 
5. Service-Rated Switches: Labeled for use as service equipment when used as 

main disconnecting means. 

2.5 MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Eaton. 
2. General Electric Company. 

3. SIEMENS Industry, Inc.; Energy Management Division. 

4. Square D; by Schneider Electric. 

B. Circuit breakers shall be constructed using glass-reinforced insulating material. Current 
carrying components shall be completely isolated from the handle and the accessory 

mounting area. 

C. Circuit breakers shall have a toggle operating mechanism with common tripping of all 
poles, which provides quick-make, quick-break contact action. The circuit-breaker 

handle shall be over center, be trip free, and reside in a tripped position between on and 

off to provide local trip indication. Circuit-breaker escutcheon shall be clearly marked 
on and off in addition to providing international I/O markings. Equip circuit breaker 

with a push-to-trip button, located on the face of the circuit breaker to mechanically 

operate the circuit-breaker tripping mechanism for maintenance and testing purposes. 

D. The maximum ampere rating and UL, IEC, or other certification standards with 
applicable voltage systems and corresponding interrupting ratings shall be clearly 

marked on face of circuit breaker..  

E. MCCBs shall be equipped with a device for locking in the isolated position. 

F. Lugs shall be suitable for 167 deg F rated wire 194 deg F rated wire, sized according to 

the 167 deg F temperature rating in NFPA 70. 

G. Standard: Comply with UL 489 with interrupting capacity to comply with available 

fault currents. 

H. Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level 

overloads and instantaneous magnetic trip element for short circuits. Common 

simultaneqous trip for 2 and 3-pole breakers. 

I. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through 

ratings less than NEMA FU 1, RK-5. 

http://www.specagent.com/LookUp/?ulid=2155&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087304&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087303&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457087306&mf=04&src=wd
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J. Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole 
configurations with Class A ground-fault protection (6-mA trip) for personnel 

protection. 

K. Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B 

ground-fault protection (30-mA trip) for equipment protection. 

L. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. Individually insulated, 

braced and protected connectors. 
2. Lugs: Mechanical Compression type, suitable for number, size, trip ratings, and 

conductor material. 

3. Application Listing: Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 

discharge lighting circuits. Type HACR for heating, air conditioning, and 

refrigerating equipment. 

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, 
self-powered type with mechanical ground-fault indicator; relay with adjustable 

pickup and time-delay settings, push-to-test feature, internal memory, and shunt 

trip unit; and three-phase, zero-sequence current transformer/sensor. 
5. Communication Capability: Circuit-breaker-mounted Universal-mounted Integral 

Din-rail-mounted communication module with functions and features compatible 

with power monitoring and control system, specified in Section 260913 
"Electrical Power Monitoring and Control." 

6. Shunt Trip: 120-V trip coil energized from separate circuit, with coil-clearing 

contact. 

7. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without 
intentional time delay. 

8. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts 

mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker 
contacts. 

9. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key 

shall be removable only when circuit breaker is in off position. 

10. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking 
two or more levels of ground-fault protection and prohibiting upstream devices 

from tripping on ground fault when downstream device senses and trips from 

ground fault. 
11. Electrical Operator: Provide remote control for on, off, and reset operations. 

12. Accessory Control Power Voltage: Integrally mounted, self-powered Remote 

mounted and powered; 24-V ac 120-V ac 208-V ac 240-V ac 12-V dc 24-V dc 
120-V dc. 

13. Service-Rated Circuit Breakers: Labeled for use as service equipment when used 

as main disconnecting means. 

2.6 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and 

UL 50, to comply with environmental conditions at installed location. 
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B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1) gray baked 

enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel 

(NEMA 250 Types 3R, 12) a brush finish on Type 304 stainless steel (NEMA 250 

Type 4-4X stainless steel) copper-free cast aluminum alloy (NEMA 250 Types 7, 9). 

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. 

NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings 

in both endwalls. 

D. Operating Mechanism: The circuit-breaker operating handle shall be directly operable 

through the front cover of the enclosure (NEMA 250 Type 1), directly operable through 

the dead front trim of the enclosure (NEMA 250 Type 3R), externally operable with the 
operating mechanism being an integral part of the cover (NEMA 250 Types 7, 9). The 

cover interlock mechanism shall have an externally operated override. The override 

shall not permanently disable the interlock mechanism, which shall return to the locked 

position once the override is released. The tool used to override the cover interlock 
mechanism shall not be required to enter the enclosure in order to override the 

interlock. 

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have 
a dual cover interlock mechanism to prevent unintentional opening of the enclosure 

cover when the circuit breaker is ON and to prevent turning the circuit breaker ON 

when the enclosure cover is open. 

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to 

allow their use in outdoor and wet location applications. 

G. Surface or recessed mounting as shown on Drawings. 

H. Provisions for padlocking device in OFF position, and in ON and OFF positions for 
outdoor locations. 

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. 

1. Commencement of work shall indicate Installer's acceptance of the areas and 

conditions as satisfactory. 
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3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with 

the following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 

2. Outdoor Locations: NEMA 250, Type 3R Type 4X. 
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

3.3 INSTALLATION 

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. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform 

height unless otherwise indicated. Anchor floor-mounting switches and circuit breakers 

to concrete base.  Provide mounting brackets, wall bracing and accessories as required.   

C. Comply with mounting and anchoring requirements specified in Section 260548.16 

"Seismic Controls for Electrical Systems." 

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and 
brackets and temporary blocking of moving parts from enclosures and components. 

E. Install fuses in fusible devices. 

F. Comply with NFPA 70 and NECA 1. 

G. Set field-adjustable switches and circuit-breaker trip ranges. 

H. Paint enclosure trims of recessed circuit breakers to match adjacent wall color. 

3.4 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 

provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 
3. Install typed label indicating fuse replacement information (class, size, etc.) on 

inside of door of each fusible switch or controller. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
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B. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 

b. Inspect anchorage, alignment, grounding, and clearances. 

c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical 

operation. 

e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact 

integrity. 

g. Inspect bolted electrical connections for high resistance using one of the 
two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of 

similar connections. Investigate values that deviate from those 
of similar bolted connections by more than 50 percent of the 

lowest value. 

2) Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method in accordance with manufacturer's 

published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published 

data, use NETA ATS Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as 

described in the Specifications and shown on the Drawings. 
i. Verify correct phase barrier installation. 

j. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a 

low-resistance ohmmeter. Compare bolted connection resistance values to 

values of similar connections. Investigate values that deviate from adjacent 
poles or similar switches by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop 

values shall not exceed the high level of the manufacturer's published data. 
If manufacturer's published data are not available, investigate values that 

deviate from adjacent poles or similar switches by more than 50 percent of 

the lowest value. 
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c. Perform insulation-resistance tests for one minute on each pole, 
phase-to-phase and phase-to-ground with switch closed, and across each 

open pole. Apply voltage in accordance with manufacturer's published 

data. In the absence of manufacturer's published data, use Table 100.1 from 

the NETA ATS. Investigate values of insulation resistance less than those 
published in Table 100.1 or as recommended in manufacturer's published 

data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate 
from each other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault 

Protection Systems, Low-Voltage." 

C. Tests and Inspections for Molded Case Circuit Breakers: 

1. Visual and Mechanical Inspection: 

a. Verify that equipment nameplate data are as described in the Specifications 

and shown on the Drawings. 
b. Inspect physical and mechanical condition. 

c. Inspect anchorage, alignment, grounding, and clearances. 

d. Verify that the unit is clean. 
e. Operate the circuit breaker to ensure smooth operation. 

f. Inspect bolted electrical connections for high resistance using one of the 

two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of 

similar connections. Investigate values that deviate from those 

of similar bolted connections by more than 50 percent of the 
lowest value. 

2) Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method in accordance with manufacturer's 
published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 

published data. In the absence of manufacturer's published 

data, use NETA ATS Table 100.12. 

g. Inspect operating mechanism, contacts, and chutes in unsealed units. 

h. Perform adjustments for final protective device settings in accordance with 

the coordination study. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a 

low-resistance ohmmeter. Compare bolted connection resistance values to 
values of similar connections. Investigate values that deviate from adjacent 

poles or similar switches by more than 50 percent of the lowest value. 
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b. Perform insulation-resistance tests for one minute on each pole, 
phase-to-phase and phase-to-ground with circuit breaker closed, and across 

each open pole. Apply voltage in accordance with manufacturer's 

published data. In the absence of manufacturer's published data, use 

Table 100.1 from the NETA ATS. Investigate values of insulation 
resistance less than those published in Table 100.1 or as recommended in 

manufacturer's published data. 

c. Perform a contact/pole resistance test. Drop values shall not exceed the 
high level of the manufacturer's published data. If manufacturer's published 

data are not available, investigate values that deviate from adjacent poles or 

similar switches by more than 50 percent of the lowest value. 
d. Perform insulation resistance tests on all control wiring with respect to 

ground. Applied potential shall be 500-V dc for 300-V rated cable and 

1000-V dc for 600-V rated cable. Test duration shall be one minute. For 

units with solid state components, follow manufacturer's recommendation. 
Insulation resistance values shall be no less than two megohms. 

e. Determine the following by primary current injection: 

1) Long-time pickup and delay. Pickup values shall be as specified. 
Trip characteristics shall not exceed manufacturer's published 

time-current characteristic tolerance band, including adjustment 

factors. 
2) Short-time pickup and delay. Short-time pickup values shall be as 

specified. Trip characteristics shall not exceed manufacturer's 

published time-current characteristic tolerance band, including 

adjustment factors. 
3) Ground-fault pickup and time delay. Ground-fault pickup values 

shall be as specified. Trip characteristics shall not exceed 

manufacturer's published time-current characteristic tolerance band, 
including adjustment factors. 

4) Instantaneous pickup. Instantaneous pickup values shall be as 

specified and within manufacturer's published tolerances. 

f. Perform minimum pickup voltage tests on shunt trip and close coils in 
accordance with manufacturer's published data. Minimum pickup voltage 

of the shunt trip and close coils shall be as indicated by manufacturer. 

g. Verify correct operation of auxiliary features such as trip and pickup 
indicators; zone interlocking; electrical close and trip operation; trip-free, 

anti-pump function; and trip unit battery condition. Reset all trip logs and 

indicators. Investigate units that do not function as designed. 
h. Verify operation of charging mechanism. Investigate units that do not 

function as designed. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
4. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 

60 days after Final Acceptance, perform an infrared scan of each enclosed 
switch and circuit breaker. Remove front panels so joints and connections 

are accessible to portable scanner. 
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b. Instruments and Equipment: Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal values. 

Provide calibration record for device. 

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 

malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass 

tests and inspections. 

E. Prepare test and inspection reports. 

1. Test procedures used. 

2. Include identification of each enclosed switch and circuit breaker tested and 

describe test results. 
3. List deficiencies detected, remedial action taken, and observations after remedial 

action. 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573.16 

"Overcurrent Protective Device Coordination Study." 

3.7 CLEANING 

A. On completion of installation, inspect interior and exterior of enclosed switches and 

circuit breakers. Remove paint splatters and other spots. Vacuum dirt and debris. Do 
not use compressed air to assist in cleaning. Repair exposed surfaces to match original 

finish. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed 
switches and circuit breakers, and accessories, and to use and reprogram 

microprocessor-based trip, monitoring, and communication units. 

END OF SECTION 262816 
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SECTION 262913 - ENCLOSED CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes the following enclosed controllers rated 600 V and less: 

1. Full-voltage manual. 
2. Full-voltage magnetic. 

1.3 DEFINITIONS 

A. CPT:  Control power transformer. 

B. MCCB:  Molded-case circuit breaker. 

C. MCP:  Motor circuit protector. 

D. N.C.:  Normally closed. 

E. N.O.:  Normally open. 

F. OCPD:  Overcurrent protective device. 

G. SCR:  Silicon-controlled rectifier. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical 

data on features, performance, electrical characteristics, ratings, and enclosure types 

and finishes. 

B. Shop Drawings:  For each enclosed controller.   

1. Submit simultaneously with or after the Overcurrent Protective Device 

Short-Circuit, Coordination, and Arc-Flash Studies. 

2. Include dimensioned plans, elevations, sections, details, and required clearances 
and service spaces around controller enclosures. 

3. Show tabulations of the following: 
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a. Each installed unit's type and details. 
b. Factory-installed devices. 

c. Nameplate legends. 

d. Short-circuit current rating of integrated unit. 

e. Features, characteristics, ratings, and factory settings of individual OCPDs 
in combination controllers. 

4. Wiring Diagrams:  For power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Load-Current and Overload-Relay Heater List:  Compile after motors have been 

installed, and arrange to demonstrate that selection of heaters suits actual motor 
nameplate full-load currents. 

C. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after 

motors have been installed, and arrange to demonstrate that switch settings for motor 

running overload protection suit actual motors to be protected. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  Include the following: 

1. Routine maintenance requirements for enclosed controllers and installed 
components. 

2. Manufacturer's written instructions for testing and adjusting circuit breaker and 

MCP trip settings. 
3. Manufacturer's written instructions for setting field-adjustable overload relays. 

4. Manufacturer's written instructions for testing, adjusting, and reprogramming 

reduced-voltage solid-state controllers. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Comply with NFPA 70. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to 

prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, 
water, corrosive substances, and physical damage. 
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B. If stored in areas subject to weather, cover enclosed controllers to protect them from 
weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing 

and flammable materials from inside controllers; install temporary electric heating, 

with at least 250 W per controller. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 

following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg 
F. 

2. Altitude:  Not exceeding 6600 feet. 

1.10 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction 

including conduit, piping, equipment, 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 
anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements 

are specified with concrete. 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. 

PART 2 - PRODUCTS 

2.1 GENERAL CONTROLLER REQUIREMENTS 

A. Minimum interrupting capacity equal to upstream device or as required by Overcurrent 
Protective Device Short-Circuit Study.  Series rated equipment is NOT allowed. 

B. Minimum interrupting capacity equal to that of existing equipment, for controllers 

replacing existing equipment. 

2.2 FULL-VOLTAGE CONTROLLERS 

A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, 

general purpose, Class A, sized for motor horsepower. 

B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; 
marked to show whether unit is off or on. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
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a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 

c. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing, unless noted otherwise. 
3. Flush mounting, unless noted otherwise. 

4. Red pilot light (two for two-speed motors). 

C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle, or 
push-button action; marked to show whether unit is off, on, or tripped. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

b. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 

c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 

e. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing, unless noted otherwise. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 

tripping characteristics; heaters matched to nameplate full-load current of actual 

protected motor; external reset push button; ambient temperature-compensated 
bimetallic type. 

4. Flush mounting, unless noted otherwise. 

5. Red pilot light (two for two-speed motors). 

D. Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or 
push-button action; marked to show whether unit is off, on, or tripped. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

b. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 

c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 

2. Configuration:  Nonreversing, unless noted otherwise. 

3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 
tripping characteristics; heaters and sensors in each phase, matched to nameplate 

full-load current of actual protected motor and having appropriate adjustment for 

duty cycle; external reset push button; ambient temperature-compensated, 
bimetallic type. 

4. Flush mounting, unless noted otherwise. 

5. Red pilot light (two for two-speed motors). 

6. N.O. N.C. auxiliary contact. 
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E. Magnetic Controllers:  Full voltage, across the line, electrically held.   

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

b. General Electric Company; GE Consumer & Industrial - Electrical 
Distribution. 

c. Rockwell Automation, Inc.; Allen-Bradley brand. 

d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 

2. Annunciation and Controls:  Run red transformer-type pilot light in cover (two 

for two-speed motors).  Reset button and hand-off-auto switch in cover field 
convertible to off/auto or start/stop pushbutton, unless other devices are shown.  

Verify control switch requirements from Drawings. 

3. Configuration:  Nonreversing, unless otherwise noted. 

4. Contactor Coils:  Pressure-encapsulated type. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage 

rating, manufacturer's standard matching control power or line voltage. 

5. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 

wiring. 

6. Control Circuits:  120 -V ac; obtained from integral CPT, with primary and 
secondary fuses, with CPT of sufficient capacity to operate integral devices and 

remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  100 percent. 

7. Auxiliary Contacts: One set of spare normally open and normally closed contacts 
in addition to standard auxiliary holding contacts supplied with each starter, 

arranged to activate before switch blades open. 

8. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 

b. Class 10 tripping characteristic. 

c. Heaters in each phase matched to nameplate full-load current of actual 

protected motor and with appropriate adjustment for duty cycle. 
d. Ambient compensated. 

e. Automatic resetting. 

9. External overload reset push button. 
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F. Combination Magnetic Controller:  Factory-assembled combination of magnetic 
controller, OCPD, and disconnecting means.  Refer to requirements for magnetic 

controller as described above.  Provide operating handle with lock-off facility.  Refer 

to drawings for switch requirements, i.e., fusible, non-fusible or automatic motor circuit 

protector type.  Restrict opening of switch enclosure by the use of defeater screw 
unless switch is in OFF position.  Provisions for padlocking indoor starters in “OFF” 

position and outdoor starters in “OFF" and “ON" positions. 

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

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

b. General Electric Company; GE Consumer & Industrial - Electrical 
Distribution. 

c. Rockwell Automation, Inc.; Allen-Bradley brand. 

d. Siemens Energy & Automation, Inc. 

e. Square D; a brand of Schneider Electric. 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with Class R 

rejection-type clips or bolt pads to accommodate Class R fuses. 
b. Lockable Handle:  Accepts three padlocks and interlocks with cover in 

closed position. 

3. Auxiliary Contacts:  One set of spare normally open and normally closed 
contacts in addition to standard auxiliary holding contacts supplied with each 

starter, arranged to activate before switch blades open. 

 

4. Nonfusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in 

closed position. 
c. Auxiliary Contacts:  One set of spare normally open and normally closed 

contacts in addition to standard auxiliary holding contacts supplied with 

each starter, arranged to activate before switch blades open. 

5. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity of 

42,000 AIC for 480 volt, instantaneous-only circuit breaker with 

front-mounted, field-adjustable, short-circuit trip coordinated with motor 
locked-rotor amperes. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in 

closed position. 
c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 

d. N.C. N.O. alarm contact that operates only when MCP has tripped. 

e. Current-limiting module to increase controller short-circuit current 

(withstand) rating to 100 kA. 
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6. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity of 

42,000 AIC for 480 volt; thermal-magnetic MCCB, with inverse 

time-current element for low-level overloads and instantaneous magnetic 

trip element for short circuits. 
b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame 

sizes 250 A and larger. 

c. Lockable Handle:  Accepts three padlocks and interlocks with cover in 
closed position. 

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 

e. N.C. N.O. alarm contact that operates only when MCCB has tripped. 

2.3 ENCLOSURES 

A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at 

installed location. 

1. Dry and Clean Indoor Locations:  Type 1. 
2. Outdoor Locations:  Type 3R or Type 4X. 

3. Other Wet or Damp Indoor Locations:  Type 4. 

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 
Liquids:  Type 12. 

2.4 ACCESSORIES 

A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory 
installed in controller enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy -duty, type. 

a. Push Buttons:  Unguarded types; maintained or momentary as indicated. 

b. Pilot Lights:  LED types; colors as indicated; push to test. 
c. Selector Switches:  Rotary type. 

B. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Furnish 

with each controller for each 3-phase motor 5 HP and larger to protect against phase 
loss and phase reversal.  Solid-state sensing circuit with isolated output contacts for 

hard-wired connections, suitable for use in industrial environments with total harmonic 

distortion (THD) of up to 10%, complete with adjustable 0-5 minute startup delay, 

adjustable 10-20% undervoltage threshold, adjustable 0.1-20 second undervoltage time 
delay, LED indicators for normal and each fault condition, and automatic reset.  

Provide adjustable overvoltage settings. 

C. . 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for 

compliance with requirements and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform 

height unless otherwise indicated, and by bolting units to wall or mounting on 
lightweight structural-steel channels bolted to wall.  For controllers not at walls, 

provide freestanding racks complying with Section 260529 "Hangers and Supports for 

Electrical Systems." 

B. Floor-Mounted Controllers:  Install enclosed controllers on 4-inch nominal-thickness 

concrete base.  Comply with requirements for concrete base specified in Section 

033000 "Cast-in-Place Concrete." 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of 

concrete base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 

and temporary blocking of moving parts from enclosures and components. 

D. Install fuses in each fusible-switch enclosed controller. 

E. Install fuses in control circuits if not factory installed.  Comply with requirements in 

Section 262813 "Fuses." 

F. Install heaters in thermal overload relays.  Select heaters based on actual nameplate 

full-load amperes after motors have been installed. 

G. Install, connect, and fuse thermal-protector monitoring relays furnished with 

motor-driven equipment. 

H. Install power factor correction capacitors.  Connect to the load side of overload relays.  

If connected to the load side of overload relays, adjust overload heater sizes to 

accommodate the reduced motor full-load currents. 

I. Comply with NECA 1. 
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3.3 IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with 

requirements for identification specified in Section 260553 "Identification for Electrical 

Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved nameplate. 

3. Label each enclosure-mounted control and pilot device. 

B. Install typed label indicating fuse and overload protection replacement information 

(class, size, etc.) inside door of each controller. 

3.4 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices. 

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic-control selection devices where 

applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control 

devices that have no safety functions when switch is in manual-control position. 

2. Connect selector switches with enclosed-controller circuit in both manual and 
automatic positions for safety-type control devices such as low- and 

high-pressure cutouts, high-temperature cutouts, and motor overload protectors. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed controller, component, connecting 

supply, feeder, and control circuit. 
2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Inspect controllers, wiring, components, connections, and equipment installation.  

Test and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed-controller element, component, 

connecting motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at controller locations are within plus or minus 10 percent of 

motor nameplate rated voltages.  If outside this range for any motor, notify 

Architect before starting the motor(s). 
5. Test each motor for proper phase rotation. 
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6. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

7. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

D. Enclosed controllers 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 

controllers.  Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action. 

3.6 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and 
overload-relay pickup and trip ranges. 

B. Adjust overload-relay heaters or settings if power factor correction capacitors are 

connected to the load side of the overload relays. 

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load 

ampere ratings and attempt to start motors several times, allowing for motor cooldown 

between starts.  If tripping occurs on motor inrush, adjust settings in increments until 
motors start without tripping.  Do not exceed eight times the motor full-load amperes 

(or 11 times for NEMA Premium Efficient motors if required).  Where these 

maximum settings do not allow starting of a motor, notify Architect before increasing 
settings. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed 

controllers. 

END OF SECTION 262913 
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER 
CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power 
distribution and control equipment. 

B. Related Requirements: 

1. Section 262413 "Switchboards" for factory-installed SPDs. 
2. Section 262416 "Panelboards" for factory-installed SPDs. 

1.3 DEFINITIONS 

A. Inominal:  Nominal discharge current. 

B. MCOV:  Maximum continuous operating voltage. 

C. Mode(s), also Modes of Protection:  The pair of electrical connections where the VPR 

applies. 

D. MOV:  Metal-oxide varistor; an electronic component with a significant non-ohmic 
current-voltage characteristic. 

E. OCPD:  Overcurrent protective device. 

F. SCCR:  Short-circuit current rating. 

G. SPD:  Surge protective device. 

H. VPR:  Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 
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2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested 
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD 

requirements, model numbers, system voltages, and modes of protection. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For SPDs to include in maintenance manuals. 

1.7 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer agrees to replace or replace SPDs that fail in 

materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. ABB France. 

2. Advanced Protection Technologies Inc. (APT). 

3. Eaton Corporation. 
4. Emerson Electric Co. 

5. GE Zenith Controls. 

6. LEA International; Protection Technology Group. 
7. Leviton Manufacturing Co., Inc. 

8. PowerLogics, Inc. 

9. Schneider Electric Industries SAS. 

10. Siemens Industry, Inc. 

2.2 GENERAL SPD REQUIREMENTS 

A. SPD with Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Comply with UL 1449. 
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D. MCOV of the SPD shall be at least 125 percent of the nominal system voltage. 

2.3 SERVICE ENTRANCE SUPPRESSOR 

A. SPDs:  Comply with UL 1449, Type 1, Type 2. 

B. SPDs:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 1449, Type 1, Type 2 

1. SPDs with the following features and accessories: 

a. Integral disconnect switch. 

b. Internal thermal protection that disconnects the SPD before damaging 
internal suppressor components. 

c. Form-C contacts rated at 5 A and 250-V ac, one normally open and one 

normally closed, for remote monitoring of protection status. 
d. Surge counter. 

C. Comply with UL 1283. 

D. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating 

per phase shall not be less than 200 kA.  The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 

E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, 

three-phase, four-wire circuits shall not exceed the following: 

1. Line to Neutral:  1200 V for 480Y/277 V. 

2. Line to Ground:  1200 V for 480Y/277 V. 

3. Line to Line:  2000 V for 480Y/277 V. 

F. SCCR:  Equal or exceed 200 kA. 

G. Inominal Rating:  20 kA. 

2.4 PANEL SUPPRESSORS 

A. SPDs:  Comply with UL 1449, Type 1, Type 2. 

1. Include LED indicator lights for power and protection status. 

2. Internal thermal protection that disconnects the SPD before damaging internal 

suppressor components. 
3. Include Form-C contacts rated at 5 A and 250-V ac, one normally open and one 

normally closed, for remote monitoring of protection status. 

B. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating 

per phase shall not be less than 100 kA.  The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode. 
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C. Comply with UL 1283. 

D. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, 

three-phase, four-wire circuits shall not exceed the following: 

1. Line to Neutral:  700 V for 208Y/120 V. 

2. Line to Ground:  700 V for 208Y/120 V. 
3. Neutral to Ground:  700 V for 208Y/120 V. 

4. Line to Line:  1200 V for 208Y/120 V 

E. SCCR:  Equal or exceed 100 kA. 

F. Inominal Rating:  20 kA. 

2.5 ENCLOSURES 

A. Indoor Enclosures:  NEMA 250, Type 1. 

B. Outdoor Enclosures:  NEMA 250, Type 3R, Type 4X. 

2.6 CONDUCTORS AND CABLES 

A. Power Wiring:  Same size as SPD leads, complying with Section 260519 

"Low-Voltage Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD. 

C. Install SPDs with conductors between suppressor and points of attachment as short and 

straight as possible, and adjust circuit-breaker positions to achieve shortest and 
straightest leads.  Do not splice and extend SPD leads unless specifically permitted by 

manufacturer.  Do not exceed manufacturer's recommended lead length.  Do not bond 

neutral and ground. 

D. Use crimped connectors and splices only.  Wire nuts are unacceptable. 

E. Wiring: 

1. Power Wiring:  Comply with wiring methods in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 
2. Controls:  Comply with wiring methods in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 
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3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized 

service representative. 

1. Compare equipment nameplate data for compliance with Drawings and 

Specifications. 
2. Inspect anchorage, alignment, grounding, and clearances. 

3. Verify that electrical wiring installation complies with manufacturer's written 

installation requirements. 

B. An SPD will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Complete startup checks according to manufacturer's written instructions. 

B. Do not perform insulation-resistance tests of the distribution wiring equipment with 

SPDs installed.  Disconnect SPDs before conducting insulation-resistance tests, and 

reconnect them immediately after the testing is over. 

C. Energize SPDs after power system has been energized, stabilized, and tested. 

3.4 DEMONSTRATION 

A. [Engage a factory-authorized service representative to train] [Train] Owner's 
maintenance personnel to operate and maintain SPDs. 

END OF SECTION 264313 
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SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior solid-state luminaires that use LED technology. 
2. Lighting fixture supports. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 
including time switches, photoelectric relays, occupancy sensors, and multipole 

lighting relays and contactors. 

2. Section 265219 "Emergency and Exit Lighting" for emergency lighting and exit 

signs. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Submit in collated and bound brochures, with fixture type clearly identified on 

each cut. 
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3. Include manufacturer and catalog number. 
4. Include data on features, accessories, and finishes. 

5. Include physical description and dimensions of luminaires. 

6. Include emergency lighting units, including batteries and chargers. 

7. Include LED driver, including efficiency. 
8. Include lamp life, fixture output (delivered lumens), color temperature (CCT), 

color rendering (CRI), voltage, and energy efficiency data (luminaire watts). 

9. Include photometric data and adjustment factors based on laboratory tests, 
complying with IESNA Lighting Measurements Testing and Calculation Guides, 

of each lighting fixture type. The adjustment factors shall be for lamps and 

accessories identical to those indicated for the lighting fixture as applied in this 
Project.  Conform to IES LM-79andIES LM-80. 

a. Testing Agency Certified Data: Photometric data certified by a qualified 

independent testing agency.  

1.5 INFORMATIONAL SUBMITTALS 

A. Notarized Affidavits and Test Reports:  Obtain from each manufacturer and light 

diffusing system manufacturer certifying that all light transmitting plastic is in 

compliance with Michigan State Fire Safety Board Requirements and Memorandums 
covering plastic materials as interior finishes. 

B. Emergency Illumination Verification:  Provide point-by-point plot of emergency 

illumination levels, in footcandles, for all areas of the building with emergency 
illumination. 

1. Illumination levels shall be initial footcandles, at the floor, shown on a 2 foot 

square grid.  Indicate maximum, minimum, and average footcandle levels,  and 

maximum-to-minimum illumination uniformity ratio.  Base calculations on 80 
percent/50 percent/20 percent ceiling/wall/floor reflectances. 

2. Base calculations on actual luminaires and lamp/driver systems installed. 

3. Building footprint with luminaire layout, in electronic Auto-CAD format, will be 
available from the Architect. 

4. Provide three (3) copies of all documentation for Architect review and comment.  

Revise calculations as required, and provide six (6) copies of final 

documentation. 

C. Qualification Data: For testing laboratory providing photometric data for luminaires. 

D. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 

operation and maintenance manuals. 

B. Warranties:  Special warranties specified in this section. 
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1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 

independent agency, with the experience and capability to conduct the testing indicated, 

that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP 

for Energy Efficient Lighting Products, and complying with the applicable IES testing 
standards. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 
color consistency among luminaires. 

D. Comply with Michigan State Fire Safety Board Requirements and Memorandams. 

1.8 COORDINATION 

A. Confirm compatibility and interface of ceiling system and other materials with 

luminaire mounting.  Report discrepancies to Architect, and defer ordering until 

clarified. 

B. Supply plaster frames, trim rings and backboxes to other trades. 

C. Coordinate layout and installation of lighting fixtures and suspension system with other 

construction that penetrates ceilings or is supported by them, including HVAC 

equipment, fire-suppression system, and partition assemblies. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 

covering before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 

luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by one of the manufacturers 
specified in the Lighting Fixture Legend on Drawings. 
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2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled 

for indicated class and division of hazard by FM Global. 

D. UL Compliance:  Comply with UL 1598. 

E. Recessed Fixtures:  

1. Comply with NEMA LE 4.   
2. Provide integral thermal protection. 

F. Bulb shape complying with ANSI C79.1. 

G. Lamp base complying with ANSI C81.61orIEC 60061-1. 

H. CRI of minimum 80. CCT of 3500 K. 

I. Rated lamp life of minimum 50,000 hours. 

J. Lamps dimmable from 100 percent to 1 percent of maximum light output unless 

otherwise indicated. 

K. Internal driver, unless otherwise indicated. 

L. Nominal Operating Voltage: As specified in the Lighting Fixture Legend on Drawings. 

M. Drivers with Supply Voltage Greater than 150 Volts:  Provide Bussman HLR in-line 
fuse holders and Bussman GLR fuses for each driver. 

N. Remote Drivers:  Provide enclosure with integral junction box for wire connections, 

where indicated on Drawings. 

2.3 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 
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B. 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. 

C. Painting:  All recessed troffers shall be factory painted after fabrication. 

D. Diffusers and Globes: 

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high 

resistance to yellowing and other changes due to aging, exposure to heat, and UV 
radiation. 

2. Glass: Annealed crystal glass unless otherwise indicated. 

3. Lens Thickness: At least 0.125 inch nominal unless otherwise indicated. 
4. Light transmitting plastic in lighting fixtures and light diffusing systems shall 

conform to Michigan State Fire Safety Board Rules and Memorandums. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate 

labels where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 

c. CCT and CRI for all luminaires. 

2.4 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of 

adjoining components are acceptable if they are within the range of approved Samples 

and if they can be and are assembled or installed to minimize contrast. 

2.5 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for channel and angle iron supports and nonmetallic channel and angle 

supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. 

Finish same as luminaire. 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment 

with threaded attachment, cord, and locking-type plug. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all fixtures delivered to jobsite prior to installation to ensure all specification 

requirements and shop drawings notes and comments have been incorporated by 

manufacturer.  Installation of fixtures signifies Contractor's acceptance and approval of 
fixtures from manufacturer. 

B. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of 
the Work. 

C. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before fixture installation.  

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

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. 

When construction is sufficiently complete, clean luminaires used for temporary 
lighting and install new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Remote Mounting of Drivers:  Distance between the driver and luminaire shall not 

exceed that recommended by driver manufacturer.  Verify, with driver manufacturers, 

maximum distance between driver and luminaire. 

C. Install luminaires per manufacturer's recommendations, level, plumb, and square with 

ceilings and walls unless otherwise indicated. 

D. Support fixtures directly from building structure by rod hangers or metal angle headers 

supported from framing structure or from appropriately rated ceiling grid system.  Do 
NOT support from metal roof decks. 

E. Provide all rod hangers, metal angle headers, anchors, clamps, etc., to support fixtures. 

F. Provide supplemental support for fixture installations that put excessive stress on 
ceiling system. 

G. Install lamps in each luminaire. 

H. Coordinate layout and installation of luminaires and suspension system with other 

construction that penetrates ceilings or is supported by them. 
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I. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 
100 percent of luminaire weight and vertical force of 400 percent of luminaire 

weight. 

J. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

4. In accessible ceilings, install to permit access to outlet or prewired fixture box 

from below. 

5. Connect to boxes with flexible conduit and fixture wire, or MC or AC cable. 

K. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls or using through bolts and backing plates 

on either side of wall. 
2. Do not attach luminaires directly to gypsum board. 

L. Ceiling-Mounted Luminaire Support: 

1. Ceiling mount with two 5/32-inch-diameter aircraft cable supports adjustable to 
120 inches in length. 

2. Ceiling mount with pendant mount with 5/32-inch-diameter aircraft cable 

supports adjustable to 120 inches in length. 

3. Ceiling mount with hook mount. 

M. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. 
Support with approved outlet box and accessories that hold stem and provide 

damping of luminaire oscillations. Support outlet box vertically to building 

structure using approved devices.  Route fixture wiring down one stem. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and 
wire support for suspension for each unit length of luminaire chassis, including 

one at each end. 

4. Do not run wiring horizontally between rows of fixtures. 
5. Do not use ceiling grid as support for pendant luminaires. Connect support wires 

or rods to building structure. 

N. Recessed Lighting Fixtures: 

1. In accessible ceilings, install to permit access to outlet or prewired fixture box 

from below. 
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2. Connect to boxes with flexible conduit and fixture wire, or MC cable. 

O. Align lighting fixtures and clean diffusers prior to final acceptance. 

P. Adjust aimable lighting fixtures as directed by Architect and to provide required light 

intensities. 

Q. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical 

Systems" for wiring connections and wiring methods. 

R. Drivers: 

1. Factory mount drivers unless otherwise indicated. 

2. Mount drivers located remote from fixture on steel channels to provide 1 inch air 

space between driver and mounting surface. 

S. Emergency Lighting Units:  Connect to same branch circuit serving normal lighting in 

room or area, ahead of any local switches. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper 
operation. Verify transfer from normal power to battery power and retransfer to 

normal. 

B. Luminaire will be considered defective if it does not pass operation tests and 

inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 265119 
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SECTION 265219 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Emergency lighting units. 
2. Emergency power units for interior lighting. 

3. Exit signs. 

4. Luminaire supports. 

B. Related Sections include the following: 

 

1. Section 265119 "LED Interior Lighting" for LED interior lighting. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery 
powered supply and the means for controlling and charging the battery and unit 

operation. 

D. Fixture: See "Luminaire" Paragraph. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of emergency lighting unit, exit sign, and emergency 
lighting support. 

1. Arrange in order of luminaire designation. 

2. Submit in collated and bound brochures, with fixture type clearly identified on 
each cut. 
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3. Include manufacturer and catalog number. 
4. Include data on features, accessories, and finishes. 

5. Include physical description of the unit and dimensions. 

6. Battery and charger for light units. 

7. Include lamp life, output of luminaire (lumens), color temperature (CCT), color 
rendering (CRI), voltage, and energy-efficiency data (luminaire watts). 

8. Include photometric data and adjustment factors based on laboratory tests, 

complying with IES LM-45, for each luminaire type. 

a. Testing Agency Certified Data: Photometric data certified by a qualified 

independent testing agency.  

1.5 INFORMATIONAL SUBMITTALS 

A. Notarized Affidavits and Test Reports:  Obtain from each manufacturer and light 

diffusing system manufacturer certifying that all light transmitting plastic is in 

compliance with Michigan State Fire Safety Board Requirements and Memorandums 

covering plastic materials as interior finishes. 

B. Emergency Illumination Verification:  Provide point-by-point plot of emergency 

illumination levels, in footcandles, for all areas of the building with emergency 

illumination. 

1. Illumination levels shall be initial footcandles, at the floor, shown on a 2 foot 

square grid.  Indicate maximum, minimum, and average footcandle levels, and 

maximum-to-minimum illumination uniformity ratio.  Base calculations on 80 
percent/50 percent/20 percent ceiling/wall/floor reflectances. 

2. Base calculations on actual luminaires and ballast/driver systems installed. 

3. Building footprint with luminaire layout, in electronic Auto-CAD format, will be 

available from the Architect.   
4. Provide three (3) copies of all documentation for Architect review and comment.  

Revise calculations as required, and provide six (6) copies of final 

documentation. 

C. Qualification Data: For testing laboratory providing photometric data for luminaires. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 

emergency, operation, and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' 

codes. 

B. Warranties:  Special warranties specified in this section. 
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1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 

independent agency, with the experience and capability to conduct the testing indicated, 

that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the National 

Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products, 
and complying with the applicable IES testing standards. 

B. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled 

for indicated class and division of hazard by FM Global. 

1.8 COORDINATION 

A. Confirm compatibility and interface of ceiling system and other materials with 

luminaire mounting.  Report discrepancies to Architect, and defer ordering until 
clarified. 

B. Supply plaster frames, trim rings and backboxes to other trades. 

C. Coordinate layout and installation of lighting fixtures and suspension system with other 

construction that penetrates ceilings or is supported by them, including HVAC 
equipment, fire-suppression system, and partition assemblies. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Two year(s) from date of Substantial Completion. 

B. Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in 

which manufacturer of battery-powered emergency lighting unit agrees to repair or 
replace components of rechargeable batteries that fail in materials or workmanship 

within specified warranty period. 

1. Warranty Period for Emergency Power Unit Batteries: 5 years from date of 
Substantial Completion. Full warranty shall apply for first year and prorated 

warranty for the remaining four years. 

2. Warranty Period for Self-Powered Exit Sign Batteries: Seven years from date of 

Substantial Completion. Full warranty shall apply for first year and prorated 
warranty for the remaining six years. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Emergency Lighting and Exit Signs:  Subject to compliance with requirements, 

provide products by one of the manufacturers specified in the Lighting Fixture Legend 

on Drawings. 

2.2 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and 

batteries to comply with UL 924. 

C. Comply with NFPA 70 and NFPA 101. 

D. Comply with NEMA LE 4 for recessed luminaires. 

E. Comply with UL 1598. 

F. Lamp Base: Comply with ANSI C81.61 or IEC 60061-1. 

G. Bulb Shape: Complying with ANSI C79.1. 

H. Nominal Operating Voltage:  As specified in the Lighting Fixture Legend on 

Drawings. 

I. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, 

factory mounted within luminaire body and compatible with driver. 

1. Emergency Connection: Operate one or more lamp(s) continuously at an output 
of 1100 lumens each upon loss of normal power. Connect unswitched circuit to 

battery-inverter unit and switched circuit to luminaire driver. 

2. 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 lamps from battery, and battery is 

automatically recharged and floated on charger. 
3. Test Push-Button and Indicator Light: Visible and accessible without opening 

luminaire or entering ceiling space. 

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal 

power and demonstrates unit operability. 
b. Indicator Light: LED indicates normal power on. Normal glow indicates 

trickle charge; bright glow indicates charging at end of discharge cycle. 

4. Battery: Sealed, maintenance-free, lead-acid type. 
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5. Charger: Fully automatic, solid-state, constant-current type with sealed power 
transfer relay. 

6. Remote Test: Switch in handheld remote device aimed in direction of tested unit 

initiates coded infrared signal. Signal reception by factory-installed infrared 

receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

7. Integral Self-Test: Factory-installed electronic device automatically initiates 

code-required test of unit emergency operation at required intervals. Test failure 
is annunciated by an integral audible alarm and a flashing red LED. 

J. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one 

or more lamps, remote mounted from luminaire. 

1. Emergency Connection: Operate one LED lamp continuously. Connect 

unswitched circuit to battery-inverter unit and switched circuit to luminaire 

driver. 

2. 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 lamps from battery, and battery is 
automatically recharged and floated on charger. 

3. Nightlight Connection: Operate lamp in a remote luminaire continuously. 

4. Battery: Sealed, maintenance-free, lead-acid type. 
5. Charger: Fully automatic, solid-state, constant-current type. 

6. Housing: NEMA 250, Type 1 enclosure listed for installation inside, on top of, or 

remote from luminaire. Remote assembly shall be located no less than half the 

distance recommended by the driver or emergency power unit manufacturer, 
whichever is less. 

7. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal 

power and demonstrates unit operability. 
8. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle 

charge; bright glow indicates charging at end of discharge cycle. 

9. Remote Test: Switch in handheld remote device aimed in direction of tested unit 

initiates coded infrared signal. Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 

providing visual confirmation of either proper or failed emergency response. 

10. Integral Self-Test: Factory-installed electronic device automatically initiates 
code-required test of unit emergency operation at required intervals. Test failure 

is annunciated by an integral audible alarm and a flashing red LED. 

2.3 EMERGENCY LIGHTING 

A. General Requirements for Emergency Lighting Units: Self-contained units. 

2.4 EXIT SIGNS 

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, 

luminance, and lettering size, comply with authorities having jurisdiction. 
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2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 

3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 

2. Designed to permit relamping without use of tools. 
3. Designed to prevent doors, frames, lenses, diffusers, and other components from 

falling accidentally during relamping and when secured in operating position. 

C. Diffusers and Globes: 

1. Glass: Annealed crystal glass unless otherwise indicated. 

2. Acrylic: 100 percent virgin acrylic plastic, with high resistance to yellowing and 

other changes due to aging, exposure to heat, and UV radiation. 

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 
4. Light transmitting plastic in lighting fixtures and light diffusing systems shall 

conform to Michigan State Fire Safety Board Rules and Memorandums. 

2.6 METAL FINISHES 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the 

range of approved Samples and are assembled or installed to minimize contrast. 

2.7 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for channel and angle iron supports and nonmetallic channel and angle 

supports. 

B. Support Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all fixtures delivered to jobsite prior to installation to ensure all specification 

requirements and shop drawings notes and comments have been incorporated by 

manufacturer.  Installation of fixtures signifies Contractor's acceptance and approval of 

fixtures from manufacturer. 
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B. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of luminaires. 

C. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before luminaire installation. 

D. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency 
lighting luminaires will be installed. 

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

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires per manufacturer's recommendations, level, plumb, and square with 

ceilings and walls unless otherwise indicated. 

C. Support fixtures directly from building structure by rod hangers or metal angle headers 

supported from framing structure or from appropriately rated ceiling grid system.  Do 

NOT support from metal roof decks. 

D. Provide all rod hangers, metal angle headers, anchors, clamps, etc., to support fixtures. 

E. Provide supplemental support for fixture installations that put excessive stress on 

ceiling system. 

F. Install lamps in each luminaire. 

G. Emergency Lighting Units:  Connect to same branch circuit serving normal lighting in 

room or area, ahead of any local switches. 

H. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position when testing emergency power unit. 

3. Provide support for luminaire and emergency power unit without causing 

deflection of ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire and emergency power unit weight and vertical force of 

400 percent of luminaire weight. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 

for identification specified in Section 260553 "Identification for Electrical Systems." 
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3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing emergency lighting and exit signs, switches, 

and accessories, and after electrical circuitry has been energized, test units to 

confirm proper operation. 
2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper 

operation. Verify transfer from normal power to battery power and retransfer to 

normal. 

B. Luminaire will be considered defective if it does not pass operation tests and 

inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 265219 
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SECTION 265600 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires with LED lamps and drivers. 
2. Luminaire-mounted photoelectric relays. 

3. Poles and accessories. 

4.  

B. Related Sections include the following: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 

including time switches, photoelectric relays, occupancy sensors, and multipole 

lighting relays and contactors. 
2. Section 260943 "Relay-Based Lighting Controls" for manual or programmable 

control systems with low-voltage control wiring or data communication circuits. 

3. Section 265119 "LED Interior Lighting" for exterior luminaires normally 
mounted on exterior surfaces of buildings. 

1.3 DEFINITIONS 

A. AASHTO LS-4:  American Association of State Highway and Transportation Officials 
Standard LTS-4 "Structural Supports for Highway Signs, Luminaires and Traffic 

Signals." 

B. CCT: Correlated color temperature. 

C. CRI: Color-rendering index. 

D. Fixture:  See "Luminaire." 

E. IP:  International Protection or Ingress Protection Rating. 

F. LER: Luminaire efficacy rating. 

G. Lumen:  Measured output of lamp and luminaire, or both. 

H. Luminaire: Complete lighting fixture, including ballast housing if provided. 
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I. NAAMM:  National Association of Architectural Metal Manufacturers. 

J. Pole: Luminaire support structure, including tower used for large area illumination. 

K. Standard: Same definition as "Pole" above. 

1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION 

A. Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering 
devices, and supporting structure, applied as stated in AASHTO LTS-4-M. 

B. Live Load: Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M. 

C. Ice Load: Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map. 

D. Wind Load: Pressure of wind on pole and luminaire and banners and banner arms, 

calculated and applied as stated in AASHTO LTS-4-M. 

1. Basic wind speed for calculating wind load for poles exceeding 49.2 feet in 
height is 90 mph. 

2. Basic wind speed for calculating wind load for poles 50 feet high or less is 100 

mph. 

1.5 ACTION 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. Submit in collated and bound brochures, with fixture type clearly identified on 

each cut. 

2. Include manufacturer and catalog number. 
3. Physical description of luminaire, including materials, dimensions, effective 

projected area, and verification of indicated parameters. 

4. Details of attaching luminaires and accessories. 

5. Details of installation and construction. 
6. Luminaire materials. 

7. Photometric data based on laboratory tests, complying with IESNA Lighting 

Measurements Testing and Calculation Guides, of each luminaire type, complete 
with indicated lamps, drivers or , and accessories.  The adjustment factors shall 

be for lamps and accessories identical to those indicated for the luminaire as 

applied in this Project.  Conform to IES LM-79 and IES LM-80. 

a. Testing Agency Certified Data: Photometric data shall be certified by a 
qualified independent testing agency.  

8. Photoelectric relays. 

9. LED drivers or ballasts, including energy-efficiency data. 
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10. Include lamp life, fixture output (delivered lumens), color temperature (CCT), 
color rendering (CRI), voltage, and energy-efficiency data (luminaire watts). 

11. Materials, dimensions, and finishes of poles. 

12. Means of attaching luminaires to supports, and indication that attachment is 

suitable for components involved. 
13. Anchor bolts for poles. 

14. Manufactured pole foundations. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 

3. Design calculations, certified by a qualified professional engineer, indicating 

strength of screw foundations and soil conditions on which they are based. 
4. Wiring Diagrams: For power, signal, and control wiring. 

5.  

1.6 INFORMATIONAL SUBMITTALS 

A. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying 

that products are designed for indicated load requirements in AASHTO LTS-4-M and 

that load imposed by luminaire and attachments has been included in design. The 
certification shall be based on design calculations by a professional engineer. 

B. Qualification Data: For qualified agencies providing photometric data for lighting 

fixtures. 

C. Field quality-control reports. 

D. Warranty: Sample of special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and poles to include in emergency, 
operation, and maintenance manuals. 

B. Warranties:  Special warranties specified in this section. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 

that is an NRTL as defined by OSHA in 29 CFR 1910, accredited under the NVLAP 

for Energy Efficient Lighting Products, and complying with the applicable IES testing 
standards. 
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B. 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. 

C. Comply with IEEE C2, "National Electrical Safety Code." 

D. Comply with NFPA 70. 

E. Provide luminaires from a single manufacturer for each luminaire type. 

F. Each solid-state luminaire type shall be binned within a three-step MacAdam Ellipse to 

ensure color consistency among luminaires. 

1.9 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 above grade and 
vegetation. Support poles to prevent distortion and arrange to provide free air 

circulation. 

C. Handle wood poles so they will not be damaged. Do not use pointed tools that can 

indent pole surface more than 1/4 inch deep. Do not apply tools to section of pole to be 
installed below ground line. 

D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until 

right before pole installation. Handle poles with web fabric straps. 

E. Retain factory-applied pole wrappings on metal poles until right before pole 

installation. For poles with nonmetallic finishes, handle with web fabric straps. 

F. Protect finishes of exposed surfaces of luminaires, mounting arms, etc., by applying a 
strippable, temporary protective covering before shipping. 

1.10 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. Warranty Period for Luminaires: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide products by one of the 

manufacturers specified in the Lighting Fixture Legend on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 

locations by an NRTL acceptable to authorities having jurisdiction. 

C. Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of lateral 
light distribution patterns indicated for luminaires. 

D. Metal Parts: Free of burrs and sharp corners and edges. 

E. Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated. 

Form and support to prevent warping and sagging. 

F. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, 

or deform in use. Provide filter/breather for enclosed luminaires. 

G. 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. 

H. Exposed Hardware Material: Stainless steel. 

I. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to 
heat, and UV radiation. 

J. Light Shields: Metal baffles, factory installed and field adjustable, arranged to block 

light distribution to indicated portion of normally illuminated area or field. 

K. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal 

and cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish: Manufacturer's standard paint or anodizing applied to 

factory-assembled and -tested luminaire before shipping. Where indicated, match finish 
process and color of pole or support materials. 

1. Color:  As selected from manufacturer's standard catalog of colors. 

2. Color:  Match Architect's sample of manufacturer's standard color. 
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3. Color:  As selected by Architect from manufacturer's full range. 

M. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and 

ballasts. Labels shall be located where they will be readily visible to service personnel, 

but not seen from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 

b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, 

triple), base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or 

coated) for HID luminaires. 
d. Start type (preheat, rapid start, instant start) for fluorescent and compact 

fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 

f. CCT and CRI for all luminaires. 
g.  

N. LED LAMPS AND DRIVERS 

1. CRI of minimum 80.  CCT of 3500K unless noted otherwise. 
2. L70 lamp life of 50,000. 

3. Lamps dimmable from 100 percent to 10 of maximum light output. 

4. Internal driver. 
5. Nominal Operating Voltage: As shown on the Lighting Fixture Legend on 

Drawings. 

6. Lamp Rating:  Lamp marked for outdoor use. 

7.  

O. SOURCE LIMITATIONS 

1. Obtain Luminaires from single source from a single manufacturer. 

2.3 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Structural Characteristics: Comply with AASHTO LTS-4-M. 

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 

"Structural Analysis Criteria for Pole Selection" Article. 
2. Strength Analysis: For each pole, multiply the actual equivalent projected area of 

luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area 

to be used in pole selection strength analysis. 

B. Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting 

requirements. Use stainless-steel fasteners and mounting bolts unless otherwise 

indicated. 
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C. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with 
support components. 

1. Materials: Shall not cause galvanic action at contact points. 

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after 

fabrication unless otherwise indicated. 
3. Anchor-Bolt Template: Plywood or steel. 

D. Base Covers: Manufacturer's standard units, with same material and finish as pole, and 

arranged to cover pole's mounting bolts and nuts. 

E. Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover 

secured by stainless-steel captive screws. 

F. Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange. 
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place 

Concrete." 

G. 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. 

H. Breakaway Supports: Frangible breakaway supports, tested by an independent testing 
agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M. 

2.4 STEEL POLES 

A. Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 
46,000 psig; one-piece construction up to 40 feet in height with access handhole in pole 

wall. 

1. Shape: Round, tapered or Square, tapered. 

2. Mounting Provisions: Butt flange for bolted mounting on foundation or 
breakaway support. 

B. Steel Mast Arms: Single-arm type, continuously welded to pole attachment plate. 

Material and finish same as pole. 

C. Brackets for Luminaires: Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole 

mounted adapter, then bolted together with stainless or galvanized-steel bolts. 

2. Cross Section: Tapered oval, with straight tubular end section to accommodate 
luminaire. 

3. Match pole material and finish. 

D. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, 
and securely fastened to pole top. 
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E. Steps: Fixed steel, with nonslip treads, positioned for 15-inch vertical spacing, 
alternating on opposite sides of pole; first step at elevation 10 feet above finished 

grade. 

F. Intermediate Handhole and Cable Support: Weathertight, 3-by-5-inch handhole located 

at midpoint of pole with cover for access to internal welded attachment lug for electric 
cable support grip. 

G. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with 

requirements in Section 260526 "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. 

H. 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. 

I. Platform for Lamp and Ballast Servicing: Factory fabricated of steel with finish 

matching that of pole. 

J. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

K. Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 

123/A 123M. 

L. Factory-Painted Finish: Manufacturer's standard paint applied to interior and exterior of 

pole prior to shipping.  Comply with NAAMM's "Metal Finishes Manual for 

Architectural and Metal Products" for recommendations for applying and designating 
finishes. 

1. Color: As indicated by manufacturer's designations. 

2.5 ALUMINUM POLES 

A. Poles: Seamless, extruded structural tube complying with ASTM B 429/B 429M, Alloy 
6063-T6 with access handhole in pole wall. 

B. Poles: ASTM B 209, 5052-H34 marine sheet alloy with access handhole in pole wall. 

1. Shape: Round, tapered or Square, tapered. 
2. Mounting Provisions: Butt flange for bolted mounting on foundation or 

breakaway support. 

C. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, 

and securely fastened to pole top. 

D. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with 

requirements in Section 260526 "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. 
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E. Brackets for Luminaires: Detachable, with pole and adapter fittings of cast aluminum. 
Adapter fitting welded to pole and bracket, then bolted together with stainless-steel 

bolts. 

1. Tapered oval cross section, with straight tubular end section to accommodate 

luminaire. 
2. Finish: Same as pole. 

F. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

G. Aluminum Finish: Manufacturer's standard anodizing or paint applied to interior and 
exterior of pole prior to shipping.  Comply with NAAMM's "Metal Finishes Manual 

for Architectural and Metal Products" for recommendations for applying and 

designating finishes. 

1. Color: As indicated by manufacturer's designations. 

2.6 FIBERGLASS POLES 

A. Poles: Designed specifically for supporting luminaires, with factory-formed cable 

entrance and handhole. Not less than 65 percent fiberglass, with resin and pigment 
making up the remainder. 

1. Resin Color: Dark bronze: provide uniform coloration throughout entire wall 

thickness. 
2. Surface Finish: Pigmented polyurethane, with a minimum dry film thickness of 

1.5 mils. Polyurethane may be omitted if the surface layer of pole is inherently 

UV inhibited. 

2.7 POLE ACCESSORIES 

A. Duplex Receptacle: 120 V, 20 A in a weatherproof assembly complying with Section 

262726 "Wiring Devices" for ground-fault circuit-interrupter type. 

1. Recessed, 12 inches above finished grade. 
2. Nonmetallic polycarbonate plastic or reinforced fiberglass, weatherproof in use, 

cover, color to match pole, that when mounted results in NEMA 250, Type 3R 

enclosure. 
3. With cord opening. 

4. With lockable hasp and latch that complies with OSHA lockout and tag-out 

requirements. 

B. Minimum 1800-W transformer, protected by replaceable fuses, mounted behind access 
cover. 

C. Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting 

bolts and nuts. Finish same as pole. 
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D. Transformer Type Base: Same material and color as pole. Coordinate dimensions to 
suit pole's base flange and accept indicated accessories. 

E. Fusing:  Provide Bussman Type HEH water-proof in-line fuse-holders and Bussman 

Type BBS fuses in circuit(s) to pole-mounted luminaire(s).  Locate inside pole at base 

hand-hole. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all fixtures delivered to jobsite prior to installation to ensure all specification 
requirements and shop drawing notes and comments have been incorporated by 

manufacturer.  Installation of fixtures signifies Contractor's acceptance and approval of 

fixtures from manufacturer. 

3.2 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for 
the application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming at night.  Include adjustment 

of photoelectric device to prevent false operation of relay by artificial light sources, 
favoring a north orientation. 

3.3 POLE INSTALLATION 

A. Alignment: 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. Fire Hydrants and Storm Drainage Piping: 60 inches. 
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet. 

3. Trees: 15 feet from tree trunk. 

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 Section 033000 "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to 

torque level recommended by pole manufacturer. 
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1. Use anchor bolts and nuts selected to resist seismic forces defined for the 
application and approved by manufacturer. 

2. Grout void between pole base and foundation. Use nonshrink or expanding 

concrete grout firmly packed to fill space. 

3. Install base covers unless otherwise indicated. 
4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout. 

Arrange to drain condensation from interior of pole. 

E. Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum 
of 6-inch- wide, unpaved gap between the pole or pole foundation and the edge of 

adjacent concrete slab. Fill unpaved ring with pea gravel to a level 1 inch below top of 

concrete slab. 

F. Raise and set poles using web fabric slings (not chain or cable). 

3.4 BOLLARD LUMINAIRE INSTALLATION 

A. Align units for optimum directional alignment of light distribution. 

B. Install on concrete base with top 4 inches above finished grade or surface at bollard 
location. Cast conduit into base, and shape base to match shape of bollard base. Finish 

by troweling and rubbing smooth. Concrete materials, installation, and finishing are 

specified in Section 033000 "Cast-in-Place Concrete." 

3.5 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base with top 4 inches above finished grade or surface at luminaire 

location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete 
materials, installation, and finishing are specified in Section 033000 "Cast-in-Place 

Concrete." 

3.6 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. 

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical 

Systems." In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping 
plastic tape applied with a 50 percent overlap. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with 

requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 



MADISON BRT  15 JUL 2022 

STATION NON-SHELTER SPEICAL PROVISIONS  ISSUE FOR BID 

 

EXTERIOR LIGHTING 265600 - 12 

 

3.8 GROUNDING 

A. Ground metal poles and support structures according to Section 260526 "Grounding 

and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 

2. Install grounding conductor pigtail in the base for connecting luminaire to 
grounding system. 

B. Ground nonmetallic poles and support structures according to Section 260526 

"Grounding and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole. 

2. Install grounding conductor and conductor protector. 

3. Ground metallic components of pole accessories and foundations. 

3.9 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. 

1. Verify operation of photoelectric controls. 

END OF SECTION 265600 
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	16-5 Concrete Base Type G, Item SPV.0060.204; Concrete Base Type LB-3, Item SPV.0060.205; Concrete Base Type LB-8, Item SPV.0060.206; Concrete Base Type P, Item SPV.0060.207.
	16-6 Install Transformer Base 16-inch Steel, Item SPV.0060.208
	16-7 Install Pole 20-Foot 7 Gauge, Item SPV.0060.209; Install Pole 30-Foot 7 Gauge Single Mount, Item SPV.0060.210; Install Pole 30-Foot 7 Gauge Twin Mount, Item SPV.0060.211; Install Pole 30-Foot 11 Gauge Single Mount, SPV.0060.212; Install Pole 30-F...
	16-8 Install Monotube Pole Type 9 Special, Item SPV0060.214; Install Monotube Arm 35-Foot, Item SPV.0060.215.
	16-9 Install Traffic Signal Trombone Arm Aluminum 15-Foot, Item SPV.0060.216; Install Traffic Signal Trombone Arm Aluminum 20-Foot, Item SPV.0060.217; Install Traffic Signal Trombone Arm Aluminum 22-Foot, Item SPV.0060.218; Install Traffic Signal Trom...
	16-10 Install Traffic Signal Heads 12-Inch, 3-Section Vertical, Item SPV.0060.220; Install Traffic Signal Heads 12-Inch, 4-Section Vertical, Item SPV.0060.221; Install Traffic Signal Heads 12-Inch, 5-Section Vertical, Item SPV.0060.222; Install Traffi...
	16-11 Install Backplates Signal Face, 3-Section 12-Inch, Item SPV.0060.225; Install Backplates Signal Face, 4-Section 12-Inch, Item SPV.0060.226; Install Backplates Signal Face, 5-Section 12-Inch, Item SPV.0060.227.
	16-12 Install Platform APS System 4 Push Buttons, Item SPV.0060.228.
	16-13 Install NEMA TS2 Type 1 Traffic Signal Control Cabinet, Item SPV.0060.229.
	16-14 Install Traffic Signal Controller, Item SPV.0060.230;
	16-15 Optical Signal Preempt, Item SPV.0060.231
	16-16 Install LED Luminaire and Mounting Bracket Type I, Item SPV.0060.232; Install LED Luminaire and Mounting Bracket Type II, Item SPV.0060.233; Install LED Luminaire and Mounting Bracket Type III, Item SPV.0060.234; Install LED Luminaire and Mounti...
	16-17 Install Lighting Assembly Type III, SPV.0060.242
	16-18 Removing Street Lighting Assembly, SPV.0060.243
	16-19 Install Lighting Assembly Type III Pole, SPV.0060.244
	16-20 Install Traffic Signal Standards Aluminum 13-FT (Green), Item SPV.0060.249; Install Traffic Signal Standards Aluminum 15-FT (Green), Item SPV.0060.250.
	16-21 Install Pedestal Bases (Green), Item SPV.0060.256; Install Transformer Bases Breakaway 11 1/2-Inch Bolt Circle (Green), Item SPV.0060.257.
	16-22 Salvage and Reinstall Lighting Assembly Item SPV.0060.258
	16-23 Salvage and Reinstall Microwave Detector Item SPV.0060.259;
	16-24 Salvage and Reinstall EVP Detector Item SPV.0060.260;
	16-25 Salvage and Reinstall Video Detection Camera Item SPV.0060.261;
	16-26 Salvage and Reinstall Gridsmart Detection Camera Item SPV.0060.262;
	16-27 Salvage and Reinstall Wireless Antenna Item SPV.0060.263;
	16-28 Install Lighting Control Cabinet, Item SPV.0060.264;
	16-29 Salvage and Reinstall PTZ Camera, Item SPV.0060.266;
	16-30 Install EVP Detector, Item SPV.0060.267;
	16-31 Traffic Signal Controller Firmware Update, Item SPV.0060.271;
	16-32 Loop Detector Lead-In Cable Special, Item SPV.0090.201
	16-33 Electrical Wire Lighting 14-3 UF Grounded, Item SPV.0090.202
	16-34 Furnish and Install Fiber Optic Cable Outdoor Plant 12-CT, Item SPV.0090.203
	16-35 Electrical Wire Lighting 3/0 AWG, Item SPV.0090.301; Electrical Wire Lighting 350KCM AWG, Item SPV.0090.302
	16-36 Conduit Rigid Nonmetallic Schedule 40 3 1/2-Inch, Item SPV.0090.303
	16-37 Temporary Traffic Signal (High Point), Item SPV.0105.201; Temporary Traffic Signal (Randolph), Item SPV.0105.202; Temporary Traffic Signal (Westfield), Item SPV.0105.203; Temporary Traffic Signal (Gammon), Item SPV.0105.204; Temporary Traffic Si...
	16-38 Removing Traffic Signal (High Point), Item SPV.0105.212; Removing Traffic Signal (Randolph), Item SPV.0105.213; Removing Traffic Signal (Westfield), Item SPV.0105.214; Removing Traffic Signal (Gammon), Item SPV.0105.215; Removing Traffic Signal ...
	16-39 Salvage and Reinstall EVP System Item SPV.0105.252;
	16-40 Salvage and Reinstall Gridsmart System Item SPV.0105.253;
	16-41 Install Gridsmart Detection System, Mineral Point & Westfield Rd Item SPV.0105.254; Install Gridsmart Detection System, Mineral Point & Island Dr Item SPV.0105.255;
	16-42 Temporary Street Lighting, Item SPV.0105.56.
	17. Landscaping.
	17-1 Landscape Planting Surveillance and Care Cycles.
	17-2 Tree Protection, Item SPV.0060.501.
	17-3 Tree Grates, Item SPV.0060.502.
	17-4 Trees, Shrubs, Perennials, Grasses and Plugs, Item SPV.0060.503.
	17-5 Seeding, Item SPV.0060.504.
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