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DOCUMENT 000115 - LIST OF DRAWING SHEETS 

1.1 LIST OF DRAWINGS 

A. Drawings: Drawings consist of the Contract Drawings and other drawings listed on the Table of 
Contents page of the separately bound drawing set titled BRIDGERLAND ATC – ELECTRONIC 
ACCESS IMPROVEMENTS, dated 11/22/2013, as modified by subsequent Addenda and 
Contract modifications. 

B. List of Drawings: Drawings consist of the following Contract Drawings and other drawings of 
type indicated: 
1. G001 DRAWING COVER SHEET 

 
2. A101 EXISTING DOORS ELEVATIONS & NOTES 
3. A102 EXISTING DOORS ELEVATIONS & NOTES 
4. A103 EXISTING DOORS ELEVATIONS & NOTES 
5. A104 EXISTING DOORS ELEVATIONS & NOTES 
6. A105 EXISTING DOORS ELEVATIONS & NOTES 
7. A20 1 DOOR FRAMING DETAILS 

 
8. TY001 GENERAL PROJECT NOTES, SHEET INDEX, ABBREVIATIONS 
9. TY101 ELECTRONICS SYSTEMS PLAN—MAIN CAMPUS SOUTH 
10. TY102 ELECTRONICS SYSTEMS PLAN—MAIN CAMPUS CENTER 
11. TY103 ELECTRONICS SYSTEMS PLAN—MAIN CAMPUS NORTH 
12. TY104 ELECTRONICS SYSTEMS PLAN—WEST CAMPUS 
13. TY501 EXISTING DOOR HARDWARE 
14. TY601 ACCESS CONTROL DOOR SCHEDULES 

END OF DOCUMENT 00 0115 
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SECTION 01 1000 - SUMMARY

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. Project information.
2. Work covered by Contract Documents.
3. Phased construction.
4. Work by Owner.
5. Work under separate contracts.
6. Future work.
7. Purchase contracts.
8. Owner-furnished products.
9. Contractor-furnished, Owner-installed products.
10. Access to site.
11. Coordination with occupants.
12. Work restrictions.
13. Specification and drawing conventions.
14. Miscellaneous provisions.

B. Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 

governing temporary use of Owner's facilities.

1.3 PROJECT INFORMATION

A. Project Identification: Bridgerland ATC—Generator and Electronic Access Improvements.
1. Project Location: Bridgerland Applied Technology Center

a. Main Campus—1301 N 600 W, Logan, UT  84321
b. West Campus—1000 W 1400 N, Logan, UT  84321

B. Owner: State of Utah, DFCM.
1. State of Utah, DFCM

a. Owner's Representative: Darrell Hunting.
2. Bridgerland ATC

a. Owner’s Representative:  Chad Campbell

C. Project Engineer: Sine Source Engineering; Shane Swenson.

D. Project Engineer’s Consultants: The Project Engineer has retained the following design 
professionals who have prepared designated portions of the Contract Documents:
1. Skyline AES; Kelly Christoffersen.

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the following:
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1. Wireless access control system improvements:  New, wireless based access control 
system with enterprise software/network control for Main and West campuses.  Access 
control system wireless coverage throughout both buildings with capacity to incorporate 
all facility doors.  Integrated door hardware with wireless controllers at select doors 
throughout facility.  Doors are prioritized with base bid and priority 2, 3, 4, and 5 doors as 
alternates.

2. ADA Door Access:  Upgrades of select entry doors to retrofit with automatic openers and 
associated push plates.

3. Exterior door improvements:  Removal and replacement of select exterior doors and/or 
frames that have been damaged by exposure to elements.

B. Type of Contract:
1. Project will be constructed under a single prime contract.

1.5 ACCESS TO SITE

A. Use of Site: Limit use of Project site to work in areas indicated. Do not disturb portions of 
Project site beyond areas in which the Work is indicated.
1. Driveways, Walkways and Entrances: Keep driveways loading areas, and entrances 

serving premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times. Do not use these areas for parking or storage of materials.
a. Schedule deliveries to minimize use of driveways and entrances by construction

operations.
b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site.

B. Condition of Existing Building: Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period. Repair damage caused 
by construction operations.

1.6 COORDINATION WITH OCCUPANTS

A. Full Owner Occupancy: Owner will occupy site and existing building(s) during entire 
construction period. Cooperate with Owner during construction operations to minimize conflicts 
and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-day 
operations. Maintain existing exits unless otherwise indicated.
1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from Owner and approval of authorities having jurisdiction.

2. Notify Owner not less than two weeks in advance of activities that will affect Owner's 
operations.

1.7 WORK RESTRICTIONS

A. Work Restrictions, General: Comply with restrictions on construction operations.
1. Comply with limitations on use of public streets and with other requirements of authorities 

having jurisdiction.

B. Existing Service Interruptions: Do not interrupt services serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after providing temporary 
utility services according to requirements indicated:
1. Notify Owner not less than two weeks in advance of proposed utility interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.
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C. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner.
1. Notify Owner not less than two days in advance of proposed disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.

D. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet (8 m) of 
entrances, operable windows, or outdoor-air intakes.

E. Controlled Substances: Use of tobacco products and other controlled substances within the 
existing building is not permitted.

F. Employee Identification: Provide identification tags for Contractor personnel working on Project 
site. Require personnel to use identification tags at all times.

G. Employee Screening: Comply with Owner's requirements for drug and background screening of 
Contractor personnel working on Project site.
1. Maintain list of approved screened personnel with Owner's representative.

1.8 SPECIFICATION AND DRAWING CONVENTIONS

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

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

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products:
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections.
2. Abbreviations: Materials and products are identified by abbreviations published as part of 

the U.S. National CAD Standard.
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 1000
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SECTION 01 2300 - ALTERNATES 

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 administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 
1. Alternates described in this Section are part of the Work only if enumerated in the 

Agreement. 
2. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternate into the Work. No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in writing, 
of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred 
for later consideration. Include a complete description of negotiated revisions to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate A: ADA Door Alternate. 
1. Base Bid: No ADA door retrofits 
2. Alternate: Provide ADA retrofit to North, East, and South entries including, but not limited 

to, retrofit openers, door pushbuttons, and required power. 
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B. Alternate B: Main Campus Exterior Door Upgrades. 
1. Base Bid: Existing exterior doors to remain. 
2. Alternate: Replace damaged doors, frames, and minor sections of building exterior prior 

to installing new access control hardware. 

C. Alternate C:  Exterior door refinishing alteranate 
1. Base Bid: Existing exterior door finishes to remain 
2. Alternate: Scrape and repaint exterior doors. 

END OF SECTION 01 2300 
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SECTION 01 3300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

B. Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for submitting operation and 

maintenance manuals.
2. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data.
3. Section 017900 "Demonstration and Training" for submitting video recordings of 

demonstration of equipment and training of Owner's personnel.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require Architect's 
responsive action.

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.

1.3 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. Architect's Digital Data Files: Electronic copies of digital data files of the Contract Drawings will 
be provided by Architect for Contractor's use in preparing submittals.
1. Architect will furnish Contractor one set of digital data drawing files of the Contract 

Drawings for use in preparing Shop Drawings and Project record drawings.
a. Architect makes no representations as to the accuracy or completeness of digital 

data drawing files as they relate to the Contract Drawings.
b. Contractor shall execute a data licensing agreement in the form of Agreement form 

acceptable to Owner and 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. Coordinate transmittal of different types of submittals for related parts of the Work 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 15 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.
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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.

D. Electronic Submittals: Identify and incorporate information in each electronic submittal file 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.
a. File name shall use project identifier and Specification Section number followed by 

a decimal point and then a sequential number (e.g., LNHS-061000.01).
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A).

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect.

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner,
containing the following information:
a. Project name.
b. Date.
c. Name and address of Architect.
d. Name of Construction Manager.
e. Name of Contractor.
f. Name of firm or entity that prepared submittal.
g. Names of subcontractor, manufacturer, and supplier.
h. Category and type of submittal.
i. Submittal purpose and description.
j. Specification Section number and title.
k. Specification paragraph number or drawing designation and generic name for each 

of multiple items.
l. Drawing number and detail references, as appropriate.
m. Location(s) where product is to be installed, as appropriate.
n. Related physical samples submitted directly.
o. Indication of full or partial submittal.
p. Submittal and transmittal distribution record.
q. Other necessary identification.
r. Remarks.

E. Options: Identify options requiring selection by Architect.

F. Deviations: Identify deviations from the Contract Documents on submittals.

G. 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.

H. 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.

I. 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.
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PART 2 - PRODUCTS

2.1 SUBMITTAL PROCEDURES

A. General Submittal Procedure Requirements:
1. Submit electronic submittals via email as PDF electronic files.

a. Architect will return annotated file. Annotate and retain one copy of file as an 
electronic Project record document file.

2. Certificates and Certifications Submittals: Provide 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.
a. Provide a digital signature with digital certificate on electronically-submitted 

certificates and certifications where indicated.
b. Provide a notarized statement on original paper copy certificates and certifications 

where indicated.

B. 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 not suitable 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 showing 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 or concurrent with Samples.
6. Submit Product Data in the following format:

a. PDF electronic file.

C. 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.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (80 by 112 mm), but no larger than 11 by 
17 inches (750 by 1067 mm).

3. Submit Shop Drawings in the following format:
a. PDF electronic file.
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D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed.
1. Transmit Samples that contain multiple, related components such as accessories 

together in one submittal package.
2. Identification: Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.

3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record.

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.

E. 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. Submit product schedule in the following format:

a. PDF electronic file.

F. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 
in Section 017700 "Closeout Procedures."

G. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and 
Maintenance Data."

H. 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.

I. 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.

J. 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.

K. Product Certificates: Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents.

L. Material Certificates: Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents.
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M. 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.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Action 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. Project Closeout and Maintenance Material Submittals: See requirements in Section 017700 
"Closeout Procedures."

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name 
and location, submittal number, Specification Section title and number, 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.

3.2 ARCHITECT'S ACTION

A. General: Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action.

B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or 
revisions required, and return it. Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action.

C. 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.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded.

END OF SECTION 01 3300
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SECTION 01 6000 - PRODUCT REQUIREMENTS

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 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.

1.3 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. Products salvaged or recycled from other projects are not considered new 
products.

3. Comparable Product: Product that is demonstrated and approved through submittal 
process 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.

1.4 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.
1. Each contractor is responsible for providing products and construction methods 

compatible with products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but incompatible 

products, Architect will determine which products shall be used.

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.
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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 
to determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation.
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment.
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage.
6. Protect stored products from damage and liquids from freezing.
7. 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 warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty: Written warranty required by the Contract Documents to provide 

specific rights for Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution.
1. Manufacturer's Standard Form: Modified to include Project-specific information and 

properly executed.
2. Specified Form: When specified forms are included with the Specifications, 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 not in conflict with 
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make 
selection.
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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 "or 
approved equal," or "or approved," comply with requirements in "Comparable Products" 
Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:
1. 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.

2. Manufacturers:
a. Restricted List: 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 not be considered.

b. Nonrestricted List: 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. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed manufacturer's 
product.

C. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or 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: Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied. If the following conditions are not satisfied, 
Architect may return requests without action, except to record noncompliance with these 
requirements:
1. Evidence that the proposed product does not require revisions to the Contract 

Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated.

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.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 6000
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SECTION 01 7300 - EXECUTION

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 general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following:
1. Installation of the Work.
2. Cutting and patching.
3. Starting and adjusting.
4. Protection of installed construction.

1.3 DEFINITIONS

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 
other work.

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of other work.

1.4 QUALITY ASSURANCE

A. 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, 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 
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.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Comply with requirements specified in other Sections.
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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.

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, 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.
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. 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 Owner 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 caused by differing field conditions outside the control of 
Contractor, submit a request for information to Architect according to requirements in 
Section 013100 "Project Management and Coordination."
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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. If discrepancies are 
discovered, notify Architect promptly.

B. 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.

3.4 INSTALLATION

A. General: 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.
4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and 

90 inches (2300 mm) in unoccupied spaces.

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 the best possible results.
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.

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: Do not use tools or equipment that produce harmful 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 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.
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.

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
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3.5 CUTTING AND PATCHING

A. Cutting and Patching, 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. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties.

C. Temporary Support: Provide temporary support of work to be cut.

D. 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.

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching according to 
requirements in Section 011000 "Summary."

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to minimize interruption to occupied areas.

G. 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: 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.

H. 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. 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 minimize 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.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even 
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surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance.
a. Where patching occurs in a painted surface, prepare substrate and apply primer 

and intermediate paint coats appropriate for substrate over the patch, and apply 
final paint coat over entire unbroken surface containing the patch. Provide 
additional coats until patch blends with adjacent surfaces.

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure.

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.6 OWNER-INSTALLED PRODUCTS

A. Site Access: Provide access to Project site for Owner's construction personnel.

B. Coordination: Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel.
1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for 

Owner's portion of the Work. Adjust construction schedule based on a mutually 
agreeable timetable. Notify Owner if changes to schedule are required due to differences 
in actual construction progress.

3.7 PROGRESS CLEANING

A. General: 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. Do not hold waste materials more than seven days during normal weather or three days if 

the temperature is expected to rise above 80 deg F (27 deg C).
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.
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F. Exposed Surfaces in Finished Areas: 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 waste disposal requirements in Section 017419 
"Construction Waste Management and Disposal."

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 assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.

3.8 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation. Remove malfunctioning 
units, replace with new units, and retest.

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.

3.9 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. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 01 7300
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SECTION 01 7419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Recycling nonhazardous demolition waste.
2. Disposing of nonhazardous demolition and construction waste.

B. Related Requirements:
1. Section 024119 "Selective Demolition" for disposition of waste resulting from partial 

demolition of buildings, structures, and site improvements.

1.2 DEFINITIONS

A. Construction Waste: Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations. Construction waste includes 
packaging.

B. Demolition Waste: Building and site improvement materials resulting from demolition or 
selective demolition operations.

C. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, 
reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

D. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation 
for reuse.

E. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another 
facility.

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent 
incorporation into the Work.

1.3 WASTE MANAGEMENT PLAN

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in 
this Section. Plan shall consist of waste identification, waste reduction work plan, and 
cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure 
throughout waste management plan.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A. General: Implement approved waste management plan. Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract.
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B. Site Access and Temporary Controls: Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities.
1. Designate and label specific areas on Project site necessary for separating materials that 

are to be salvaged, recycled, reused, donated, and sold.

3.2 SALVAGING DEMOLITION WASTE

A. Salvaged Items for Reuse in the Work:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until installation.
4. Protect items from damage during transport and storage.
5. Install salvaged items to comply with installation requirements for new materials and 

equipment. Provide connections, supports, and miscellaneous materials necessary to 
make items functional for use indicated.

B. Salvaged Items for Owner's Use:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.
5. Protect items from damage during transport and storage.

3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A. General: Recycle paper and beverage containers used by on-site workers.

B. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate 
recyclable waste by type at Project site to the maximum extent practical according to approved 
construction waste management plan.
1. Provide appropriately marked containers or bins for controlling recyclable waste until they 

are removed from Project site. Include list of acceptable and unacceptable materials at 
each container and bin.
a. Inspect containers and bins for contamination and remove contaminated materials 

if found.
2. Stockpile processed materials on-site without intermixing with other materials. Place, 

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
3. Stockpile materials away from construction area. Do not store within drip line of 

remaining trees.
4. Store components off the ground and protect from the weather.
5. Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor.

3.4 RECYCLING DEMOLITION WASTE

A. Metals: Separate metals by type.
1. Structural Steel: Stack members according to size, type of member, and length.
2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

B. Conduit: Reduce conduit to straight lengths and store by type and size.

3.5 RECYCLING CONSTRUCTION WASTE

A. Packaging:
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1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry 
location.

2. Polystyrene Packaging: Separate and bag materials.
3. Pallets: As much as possible, require deliveries using pallets to remove pallets from 

Project site. For pallets that remain on-site, break down pallets into component wood 
pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

3.6 DISPOSAL OF WASTE

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of 

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

and areas.

B. Burning: Do not burn waste materials.

C. Disposal: Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION 01 7419
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SECTION 01 7700 - CLOSEOUT PROCEDURES

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 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.
5. Repair of the Work.

1.3 CLOSEOUT SUBMITTALS

A. Certificates of Release: From authorities having jurisdiction.

1.4 SUBSTANTIAL COMPLETION PROCEDURES

A. 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 other Division 01 Sections, including project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and 
similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents.

B. 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. Submit demonstration and training video recordings specified in 
Section 017900 "Demonstration and Training."

4. Participate with Owner in conducting inspection and walkthrough with local emergency 
responders.

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

6. Complete final cleaning requirements, including touchup painting.
7. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.
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C. 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. Reinspection: 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.

1.5 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion: Before requesting final inspection for determining final 
completion, complete the following:
1. Submit a final Application for Payment.
2. 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 
and dated by Architect. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance.

1.6 SUBMITTAL OF PROJECT WARRANTIES

A. Organize warranty documents into an orderly sequence based on the table of contents of 
Project Manual.
1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
(215-by-280-mm) paper.

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

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor.

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document.

B. Provide additional copies of each warranty to include in operation and maintenance manuals.

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.
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B. Construction Waste Disposal: Comply with waste disposal requirements in Section 017419 
"Construction Waste Management and Disposal."

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion.

B. Repair or remove and replace defective construction. Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 
provide replacements. Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition.
1. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.

Replace finishes and surfaces that that already show evidence of repair or restoration.
a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates. Remove paint applied to required labels 
and identification.

2. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity.

END OF SECTION 01 7700
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SECTION 01 7823 - OPERATION AND MAINTENANCE DATA

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 administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following:
1. Operation manuals for systems, subsystems, and equipment.
2. Product maintenance manuals.
3. Systems and equipment maintenance manuals.

B. Related Requirements:
1. Section 011200 "Multiple Contract Summary" for coordinating operation and maintenance 

manuals covering the Work of multiple contracts.
2. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation 

and maintenance manuals.
3. Section 019113 "General Commissioning Requirements" for verification and compilation 

of data into operation and maintenance manuals.

1.3 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular 
interaction.

B. Subsystem: A portion of a system with characteristics similar to a system.

1.4 CLOSEOUT SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed 
manual content formatted and organized as required by this Section.
1. Architect will comment on whether content of operations and maintenance submittals are 

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions 

and field conditions.

B. Format: Submit operations and maintenance manuals in the following format:
1. PDF electronic file. Assemble each manual into a composite electronically indexed file.

Submit on digital media acceptable to Architect.
a. Name each indexed document file in composite electronic index with applicable 

item name. Include a complete electronically linked operation and maintenance 
directory.

b. Enable inserted reviewer comments on draft submittals.
2. Two paper copies. Include a complete operation and maintenance directory. Enclose title 

pages and directories in clear plastic sleeves. Architect will return two copies after 
reviewing PDF electronic file.
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C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing 
demonstration and training. Architect will comment on whether general scope and content of 
manual are acceptable.

D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect will return copy with comments.
1. Correct or revise each manual to comply with Architect's comments. Submit copies of 

each corrected manual within 15 days of receipt of Architect's comments and prior to 
commencing demonstration and training.

PART 2 - PRODUCTS

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A. Organization: Unless otherwise indicated, organize each manual into a separate section for 
each system and subsystem, and a separate section for each piece of equipment not part of a 
system. Each manual shall contain the following materials, in the order listed:
1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page: Include the following information:
1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
5. Name and contact information for Contractor.
6. Name and contact information for Construction Manager.
7. Name and contact information for Architect.
8. Name and contact information for Commissioning Authority.
9. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals.
10. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents: List each product included in manual, identified by product name, indexed to 
the content of the volume, and cross-referenced to Specification Section number in Project 
Manual.
1. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 
system, subsystem, and equipment. If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder.

E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required.
1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 

scanning of paper documents is required, configure scanned file for minimum readable 
file size.

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file 
names. Name document files to correspond to system, subsystem, and equipment 
names used in manual directory and table of contents. Group documents for each system 
and subsystem into individual composite bookmarked files, then create composite 
manual, so that resulting bookmarks reflect the system, subsystem, and equipment 
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names in a readily navigated file tree. Configure electronic manual to display bookmark 
panel on opening file.

F. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.
1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary 

to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets inside 
covers to hold folded oversize sheets.
a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components. Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of contents.
Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual.
Mark each tab to indicate contents. Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment.

4. Supplementary Text: Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond paper.
5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations.

2.2 OPERATION MANUALS

A. Content: In addition to requirements in this Section, include operation data required in individual 
Specification Sections and the following information:
1. System, subsystem, and equipment descriptions. Use designations for systems and 

equipment indicated on Contract Documents.
2. Performance and design criteria if Contractor has delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions: Include the following:
1. Product name and model number. Use designations for products indicated on Contract 

Documents.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
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9. Complete nomenclature and number of replacement parts.

C. Operating Procedures: Include the following, as applicable:
1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 
installed.

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 
identification.

2.3 PRODUCT MAINTENANCE MANUALS

A. Content: Organize manual into a separate section for each product, material, and finish. Include 
source information, product information, maintenance procedures, repair materials and sources, 
and warranties and bonds, as described below.

B. Source Information: List each product included in manual, identified by product name and 
arranged to match manual's table of contents. For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual and drawing or schedule designation or 
identifier where applicable.

C. Product Information: Include the following, as applicable:
1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:
1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources: Include lists of materials and local sources of materials and 
related services.

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.
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2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Content: For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance 
service contracts, and warranty and bond information, as described below.

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents. For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service 
agent, and cross-reference Specification Section number and title in Project Manual and 
drawing or schedule designation or identifier where applicable.

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment:
1. Standard maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential 
maintenance procedures:
1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training video recording, if available.

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment.
1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies.
2. Maintenance and Service Record: Include manufacturers' forms for recording 

maintenance.

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services.

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 
telephone number of service agent.

H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.
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PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system.
1. Engage a factory-authorized service representative to assemble and prepare information 

for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an 

instructional manual for use by Owner's operating personnel.

B. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 
sheets pertinent to product or component installed. Mark each sheet to identify each product or 
component incorporated into the Work. If data include more than one item in a tabular format, 
identify each item using appropriate references from the Contract Documents. Identify data 
applicable to the Work and delete references to information not applicable.
1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment 
or systems.

C. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence 
and flow diagrams. Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation.
1. Do not use original project record documents as part of operation and maintenance 

manuals.
2. Comply with requirements of newly prepared record Drawings in Section 017839 "Project 

Record Documents."

D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation.

END OF SECTION 01 7823
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SECTION 01 7839 - PROJECT RECORD DOCUMENTS

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 administrative and procedural requirements for project record documents, 
including the following:
1. Record Drawings.
2. Record Product Data.
3. Miscellaneous record submittals.

1.3 CLOSEOUT SUBMITTALS

A. Record Drawings: Comply with the following:
1. Number of Copies: Submit one set(s) of marked-up record prints.
2. Number of Copies: Submit copies of record Drawings as follows:

a. Submit one paper-copy set(s) of marked-up record prints.
b. Submit PDF electronic files of scanned record prints and one of file prints.
c. Submit record digital data files and one set(s) of plots.

B. Record Product Data: Submit one paper copy and annotated PDF electronic files and 
directories of each submittal.
1. Where record Product Data are required as part of operation and maintenance manuals, 

submit duplicate marked-up Product Data as a component of manual.

C. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit 
one paper copy and annotated PDF electronic files and directories of each submittal.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised drawings as modifications are issued.
1. Preparation: Mark record prints to show the actual installation where installation varies

from that shown originally. Require individual or entity who obtained record data, whether 
individual or entity is Installer, subcontractor, or similar entity, to provide information for 
preparation of corresponding marked-up record prints.
a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later.
b. Accurately record information in an acceptable drawing technique.
c. Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross-reference record prints to corresponding archive photographic 

documentation.
2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
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b. Revisions to details shown on Drawings.
c. Revisions to routing of piping and conduits.
d. Revisions to electrical circuitry.
e. Actual equipment locations.
f. Locations of concealed internal utilities.
g. Changes made by Change Order or Construction Change Directive.
h. Changes made following Architect's written orders.
i. Details not on the original Contract Drawings.
j. Field records for variable and concealed conditions.
k. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 
personnel proficient at recording graphic information in production of marked-up record 
prints.

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish 
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Architect. When authorized, prepare a full set 
of corrected digital data files of the Contract Drawings, as follows:
1. Format: Same digital data software program, version, and operating system as the 

original Contract Drawings.
2. Format: DWG, Version 2013, Microsoft Windows operating system.
3. Format: Annotated PDF electronic file with comment function enabled.
4. Incorporate changes and additional information previously marked on record prints.

Delete, redraw, and add details and notations where applicable.
5. Refer instances of uncertainty to Architect for resolution.
6. Architect will furnish Contractor one set of digital data files of the Contract Drawings for 

use in recording information.
a. See Section 013300 "Submittal Procedures" for requirements related to use of 

Architect's digital data files.
b. Architect will provide data file layer information. Record markups in separate 

layers.

C. Newly Prepared Record Drawings: Prepare new Drawings instead of preparing record Drawings 
where Architect determines that neither the original Contract Drawings nor Shop Drawings are 
suitable to show actual installation.
1. New Drawings may be required when a Change Order is issued as a result of accepting 

an alternate, substitution, or other modification.
2. Consult Architect for proper scale and scope of detailing and notations required to record 

the actual physical installation and its relation to other construction. Integrate newly 
prepared record Drawings into record Drawing sets; comply with procedures for 
formatting, organizing, copying, binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.
1. Record Prints: Organize record prints and newly prepared record Drawings into 

manageable sets. Bind each set with durable paper cover sheets. Include identification 
on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.
3. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file.
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4. Identification: As follows:
a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.

2.2 RECORD PRODUCT DATA

A. Preparation: Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal.
1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation.
3. Note related Change Orders and record Drawings where applicable.

B. Format: Submit record Product Data as scanned or annotated PDF electronic file(s) of marked-
up paper copy of Product Data.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work. Bind or file 
miscellaneous records and identify each, ready for continued use and reference.

B. Format: Submit miscellaneous record submittals as PDF electronic file or scanned PDF 
electronic file(s) of marked-up miscellaneous record submittals.
1. Include miscellaneous record submittals directory organized by Specification Section 

number and title, electronically linked to each item of miscellaneous record submittals.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project record 
document purposes. Post changes and revisions to project record documents as they occur; do 
not wait until end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the 
field office apart from the Contract Documents used for construction. Do not use project record 
documents for construction purposes. Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss. Provide access to project record 
documents for Architect's reference during normal working hours.

END OF SECTION 01 7839
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SECTION 01 7900 - DEMONSTRATION AND TRAINING

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 administrative and procedural requirements for instructing Owner's personnel, 
including the following:
1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.

1.3 QUALITY ASSURANCE

A. Instructor Qualifications: A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training.

1.4 COORDINATION

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of instruction time, 
and course content.

PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules for 
each system and for equipment not part of a system, as required by individual Specification 
Sections.

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a 
description of specific skills and knowledge that participant is expected to master. For each 
module, include instruction for the following as applicable to the system, equipment, or 
component:
1. Basis of System Design, Operational Requirements, and Criteria: Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Operations manuals.
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c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training 
module. Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operation and Maintenance Data."

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system.
1. Owner will furnish Contractor with names and positions of participants.

B. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires 
seasonal operation, provide similar instruction at start of each season.
1. Schedule training with Owner with at least two weeks advance notice.

C. Training Location and Reference Material: Conduct training on-site in the completed and fully 
operational facility using the actual equipment in-place. Conduct training using final operation 
and maintenance data submittals.

D. Cleanup: Collect used and leftover educational materials and remove from Project site. Remove 
instructional equipment. Restore systems and equipment to condition existing before initial 
training use.

END OF SECTION 01 7900
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SECTION 02 4119 - SELECTIVE DEMOLITION

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. Demolition and removal of selected site elements.
2. Salvage of existing items to be reused or recycled.

B. Related Requirements:
1. Section 011000 "Summary" for restrictions on the use of the premises, Owner-occupancy 

requirements, and phasing requirements.
2. Section 017300 "Execution" for cutting and patching procedures.

1.3 DEFINITIONS

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

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse.

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall 
where indicated.

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

1.4 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner.
1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.5 FIELD CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

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

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work.
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1. If suspected hazardous materials are encountered, do not disturb; immediately notify 
Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract.

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

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations.
1. Maintain fire-protection facilities in service during selective demolition operations.

PART 2 - PRODUCTS

2.1 PEFORMANCE REQUIREMENTS

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

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations.

B. Review record documents of existing construction provided by Owner. Owner does not 
guarantee that existing conditions are same as those indicated in record documents.

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

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

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage.
1. Comply with requirements for existing services/systems interruptions specified in 

Section 011000 "Summary."

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems 
serving areas to be selectively demolished.

3.3 PREPARATION

A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities.
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B. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required 
to preserve stability and prevent movement, settlement, or collapse of construction and finishes 
to remain, and to prevent unexpected or uncontrolled movement or collapse of construction 
being demolished.
1. Strengthen or add new supports when required during progress of selective demolition.

3.4 SELECTIVE DEMOLITION, GENERAL

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows:
1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level.

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

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

4. Maintain adequate ventilation when using cutting torches.
5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site.
6. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing.
7. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal."

B. Removed and Salvaged Items:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.
5. Protect items from damage during transport and storage.

C. Removed and Reinstalled Items:
1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated.

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, then remove concrete between saw cuts.

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 
using power-driven saw, then remove masonry between saw cuts.
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C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and 
remove.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project 
site and legally dispose of them in an EPA-approved landfill.
1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent.
4. Comply with requirements specified in Section 017419 "Construction Waste Management 

and Disposal."

B. Burning: Do not burn demolished materials.

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

3.7 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began.

END OF SECTION 02 4119
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SECTION 08111 - STANDARD STEEL DOORS AND FRAMES 

 

 

PART 1 - GENERAL 

 

 

1.1 SUMMARY 

 

A. This Section includes standard hollow-metal steel doors and frames. 

 

 

1.2 SUBMITTALS 

 

A. Product Data:  Include construction details, material descriptions, core descriptions, 

label compliance, fire-resistance rating, and finishes for each type of steel door and 

frame specified. 

 

B. Shop Drawings:  Provide a schedule of standard steel doors and frames using same 

reference numbers for details and openings as those on Drawings. 

 

 

1.3 QUALITY ASSURANCE 

 

 A. Provide doors and frames complying with ANSI/SDI 100, recommended specifications 

for standard steel doors and frames. 

 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during 

transit and Project-site storage.  Do not use nonvented plastic. 

 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 

welded to jambs and mullions. 

 

 

PART 2 - PRODUCTS 

 

 

2.1  MANUFACTURERS 

 

A. Available Manufacturers: Approved manufacturer subject to compliance with 

requirements. 
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2.2 MATERIALS 

 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 

suitable for exposed applications. 

 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; 

free of scale, pitting, or surface defects; pickled and oiled. 

 

C. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, Commercial Steel (CS), 

Class B coating; mill phosphatized. 

D. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls 

according to ASTM A 153/A 153M, Class B. 

 

E. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip 

galvanized according to ASTM A 153/A 153M. 

 

 

2.3 STANDARD STEEL DOORS 

 

A. General:  Provide doors of design indicated, not less than thickness indicated; 

fabricated with smooth surfaces, without visible joints or seams on exposed faces.  

Comply with ANSI A250.8. 

 

B. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, mineral-board, or vertical steel-stiffener core that produces doors 

complying with ANSI A250.8. 

  1. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- (1.0-mm-) 

thick end closures or channels of same material as face sheets. 

 

C. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide 

doors complying with requirements indicated below by referencing ANSI A250.8 for 

level and model and ANSI A250.4 for physical-endurance level: 

 

1. Level 2 and Physical Performance Level B (Heavy Duty), 1 or 3. 

 

 

2.4 STANDARD STEEL FRAMES 

 

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile. 

 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

 

1. Fabricate frames with mitered or coped and welded face . 

   

2. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet, unless 
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otherwise indicated. 

 

C. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated to 

comply with exterior frame requirements. 

 

1. Fabricate frames with mitered or coped and welded face corners. 

 

2. Frames for Level 2 Steel Doors:  0.053-inch- (1.3-mm-) thick steel sheet, unless 

otherwise indicated. 

 

 

D. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated 

steel sheet. 

 

E. Jamb Anchors:  Masonry, stud-wall, compression, or postinstalled expansion type; not 

less than 0.042 inch (1.0 mm) thick. 

 

F. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 

mm) thick. 

 

 

2.5 FABRICATION 

 

A General:  Fabricate standard steel doors and frames to be rigid and free of defects, 

warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum 

radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's 

plant.  To ensure proper assembly at Project site, clearly identify work that cannot be 

permanently factory assembled before shipment. 

 

B. Standard Steel Doors: 

 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to 

permit moisture to escape.  Seal joints in top edges of doors against water 

penetration. 

 

C. Standard Steel Frames:  

 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make 

smooth, flush, and invisible. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 

fasteners, unless otherwise indicated. 

3. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four 

spot welds per anchor. 

4. Jamb Anchors:  Locate anchors not more than 18 inches (457 mm) from top and 

bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. 
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5. Door Silencers:  Except on weather-stripped doors, drill stops to receive door 

silencers as follows.  Provide plastic plugs to keep holes clear during 

construction. 

 

D. Hardware Preparation:  Factory prepare standard steel doors and frames to receive 

templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and 

tapping, according to the Door Hardware Schedule and templates furnished as specified 

in Division 8 Section "Door Hardware." 

 

1. Comply with applicable requirements in ANSI A250.6 and 

ANSI/DHI A115 Series specifications for door and frame preparation for 

hardware.  Locate hardware as indicated on Shop Drawings or, if not indicated, 

according to ANSI A250.8. 

 

 

 

2.6 FINISHES 

 

A. Steel Finish:  Factory priming for field-painted finish. 

 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free 

primer complying with ANSI A250.10 acceptance criteria. 

 

 

PART 3 - EXECUTION 

 

 

3.1  INSTALLATION 

 

A. Remove welded-in shipping spreaders installed at factory. 

 

B. Provide doors and frames of sizes, thicknesses, and designs indicated.  Install standard 

steel doors and frames plumb, rigid, properly aligned, and securely fastened in place; 

comply with Drawings and manufacturer's written instructions. 

 

1. Set frames accurately in position; plumbed, aligned, and braced securely until 

permanent anchors are set.  After wall construction is complete, remove 

temporary braces, leaving surfaces smooth and undamaged. 

 

2. Apply bituminous coating to backs of frames that are filled with mortar, grout, 

and plaster containing antifreezing agents. 

 

C Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 

 

D. Standard Steel Doors:  Fit hollow-metal doors accurately in frames.  Shim as 



BRIDGERLAND ATC DFCM PROJECT#13102210 

GENERATOR AND ELECTRONIC ACCESS  
 

 

 

STANDARD STEEL DOORS AND FRAMES 08111 - 5 

necessary. 

 

E. Final Adjustments:  Check and readjust operating hardware items immediately before 

final inspection.  Leave work in complete and proper operating condition.  Remove 

and replace defective work, including standard steel doors or frames that are warped, 

bowed, or otherwise unacceptable. 

 

F. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged 

areas of prime coat and apply touchup of compatible air-drying primer. 

 

 

END OF SECTION 08111 
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SECTION 08411 - ALUMINUM-FRAMED ENTRANCES AND WINDOWS 

 

 

PART 1 - GENERAL 

 

 

1.1 SUMMARY 

 

A. This Section includes the following: 

 

1. Exterior aluminum-framed windows. 

2. Exterior aluminum doors / frames. 

 

 

1.2 PERFORMANCE REQUIREMENTS 

 

A. General:  Provide aluminum-framed systems, including anchorage, capable of 

withstanding, without failure, the effects of the following: 

 

1. Structural loads. 

2. Thermal movements. 

3. Movements of supporting structure indicated on Drawings including, but not 

limited to, story drift and deflection from uniformly distributed and concentrated 

live loads. 

  4. Dimensional tolerances of building frame and other adjacent construction. 

5. Failure includes the following: 

 

a. Deflection exceeding specified limits. 

b. Thermal stresses transferred to building structure. 

c. Framing members transferring stresses, including those caused by thermal 

and structural movements, to glazing. 

   d. Noise or vibration created by wind and thermal and structural movements. 

e. Loosening or weakening of fasteners, attachments, and other components. 

f. Sealant failure. 

 

B. Structural-Sealant Joints:  Designed to produce tensile or shear stress in 

structural-sealant joints of less than 20 psi (138 kPa). 

 

C. Structural Loads: 

 

1. Wind Loads:  As indicated on Drawings. 

  2. Seismic Loads:  As indicated on Drawings. 

 

D. Deflection of Framing Members Normal to Wall Plane:  Limited to 1/175 of clear span.  
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E. Structural-Test Performance:  Systems tested according to ASTM E 330. 

 

1. When tested at positive and negative wind-load design pressures, systems do not 

evidence deflection exceeding specified limits. 

2. Test Durations:  As required by design wind velocity but not less than 10 

seconds. 

 

F. Temperature Change (Range):  Systems accommodate 120 deg F (67 deg C), ambient; 

180 deg F (100 deg C), material surfaces. 

 

G. Air Infiltration:  Maximum air leakage through fixed glazing and framing areas of 

systems of 0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed wall area when tested according 

to ASTM E 283 at a minimum static-air-pressure difference of 1.57 lbf/sq. ft. (75 Pa). 

 

H. Water Penetration Under Static Pressure:  Systems do not evidence water penetration 

through fixed glazing and framing areas when tested according to ASTM E 331 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). 

I. Condensation Resistance:  Fixed glazing and framing areas of systems have 

condensation-resistance factor (CRF) of not less than 53 when tested according to 

AAMA 1503. 

 

J. Average Thermal Conductance:  Fixed glazing and framing areas of systems have 

average U-factor of not more than 0.69 Btu/sq. ft. x h x deg F (3.92 W/sq. m x K) when 

tested according to AAMA 1503. 

 

 

1.3 SUBMITTALS 

 

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

 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 

work. 

 

1. Include structural analysis data signed and sealed by the qualified professional 

engineer responsible for their preparation. 

  2. For entrances, include hardware schedule and indicate operating hardware types, 

functions, quantities, and locations. 

 

C.. Samples:  For each exposed finish. 

 

D.. Preconstruction Sealant Test Reports:  For structural-sealant-glazed systems. 

 

E. Product test reports. 
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F. Field quality-control test and inspection reports. 

 

 

1.4 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Acceptable to manufacturer and capable of preparation of data 

for aluminum-framed systems including Shop Drawings based on testing and 

engineering analysis of manufacturer's standard units in assemblies similar to those 

indicated for this Project. 

 

B. Design Criteria: 

 

1. Drawings are based on one manufacturers entrance, window systems. Another 

manufacturers system of similar and equivalent nature will be acceptable when, in 

the Architects sole judgement, differences do not materially detract from the 

design concept or intended performance. 

 

2. Design is based on the following products as manufactured by AKawneer 

Company inc.@: 

 

a. Entrance doors: 350 Swing doors. 

   b. Windows: TRIFAB 451T Framing system 

 

A. Finish of all entrance doors, framing systems, and curtain wall framing systems and 

there components shall be finished in the same manner so as to produce a consistent  

finish throughout the entire project. 

 

1.5 WARRANTY 

 

A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer 

agrees to repair or replace components of aluminum-framed systems that do not comply 

with requirements or that deteriorate as defined in this Section 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, metal finishes, and other materials beyond normal 

weathering. 

   d. Adhesive or cohesive sealant failures. 

e. Water leakage through fixed glazing and framing areas. 

f. Failure of operating components to function properly. 
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A. Warranty Period: Five years from date of Substantial Completion. 

 

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 

to repair or replace components on which finishes fail within specified warranty period.  

Warranty does not include normal weathering. 

 

1. Warranty Period: 5 years from date of Substantial Completion. 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver aluminum entrances and window components in the manufacturers 

original protective packaging. 

 

B. Store aluminum components in a clean dry location away from uncured concrete. 

Cover components with waterproof paper in a manner to permit circulation of air. 

 

1.7 PROJECT CONDITIONS 

 

A. Field measure, check openings by accurate field measurement before fabrication. 

Show recorded measurements on shop drawings. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 MANUFACTURERS 

 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

   

1. Kawneer Company Inc. 

 

 

2.2 MATERIALS 

 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

 

1. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 

2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 

 

 

2.3 FRAMING SYSTEMS 
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B.  Members:  Manufacturer's standard extruded-aluminum framing members of thickness 

required and reinforced as required to support imposed loads. 

 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

 

1. Where fasteners are subject to loosening or turning out from thermal and 

structural movements, wind loads, or vibration, use self-locking devices. 

2. Reinforce members as required to receive fastener threads. 

  3. Use exposed fasteners with countersunk Phillips screw heads, finished to match 

framing system. 

 

D. Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials.  Form exposed flashing from sheet 

aluminum finished to match framing and of sufficient thickness to maintain a flat 

appearance without visible deflection. 

 

E. Framing System Gaskets and Sealants:  Manufacturer's standard recommended by 

manufacturer for joint type. 

 

 

2.4 GLAZING SYSTEMS 

 

D. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or 

extruded, that maintain uniform pressure and watertight seal. 

 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types. 

 

D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene 

material to which sealants will not develop adhesion. 

 

2.5 ALUMINUM WINDOW FRAMES 

 

E. Framing System: Provide inside outside matched framing system with provisions for 

glass replacement from interior of building. Shop fabricate and preassemble frame 

components where possible. Provide frame sections without exposed seams. 

 

1. Thermal Break Construction: Fabricate framing system with integrally concealed, 

low conductance thermal barrier, located between exterior materials and exposed 

interior members to eliminate direct metal to metal contact.  

 

2. Mullion Configurations: provide pockets at inside glazing face to receive resilient 
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 elastomeric glazing. Mullions and horizontals shall be one piece. Make 

provisions to drain moisture accumulation to exterior.  

 

 

2.5 ALUMINUM DOOR FRAMES 

 

A. Aluminum Door Frames: Fabricate tubular and channel frame assemblies, as indicated, 

with welded or mechanical joints in accordance with manufacturers standards, reinforce 

as necessary to support required loads. 

 

1. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 

(255 mm) above floor or ground plane. 

 

A. Style and rail Type Aluminum doors:  

 

1. Frame: 

a. Provide tubular frame members, fabricate with mechanical joints using 

heavy inserted reinforcing plates and concealed tie rods of j-bolts. 

 

2. Design: 

a. Provide 1-3/4" thick doors of design indicated. 

 

 

2.6 DOOR HARDWARE 

 

A. General: Refer to Division 8 Section A Door Hardware@ for general and hardware group 

requirements for specific openings. The following describes the minimum requirements 

 for aluminum entrance hardware. 

 

B. Provide heavy duty units as indicated, scheduled, or required for operation of each door, 

including the following items of sizes, number, and type recommended by manufacturer 

for services required; finish to match door. 

 

1. Offset Pivots: Top, intermediate, and bottom; Comply with ANSI A 156.4, 

Grade1. 

 

2. Closers: LCN 1000 series, comply with ANSI A 156.4, Grade 2. Provide based on 

the manufacturers recommendations for closer size, depending on door size, 

exposure to weather, and anticipated frequency of use, finish to match door. 

 

3. Deadlocks: Mortised maximum security deadlock, with minimum 1' long pivited 

bolt and stainless steel strike box, comply with ANSI A156.5 Grade1. 

 

4. Automatic Flush Bolts: Edge mortised automatic flush bolts at top and bottom of 

the inactive leaf of pair of doors, use in combination with single point, center 
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mounted deadlock in active leaf, concealed rod mechanism in the lock stile of the 

inactive leaf, two stage locking of both leaves and one stage unlocking of both 

leaves by actuation of deadlock. 

 

5. Pull handles / push bars: of style and design selected  Architect from 

manufacturers standard range. 

 

 

7. Weather Stripping:  Manufacturer's standard replaceable components. 

 

a. Compression Type:  Made of ASTM D 2000, molded neoprene, or 

ASTM D 2287, molded PVC. 

b. Sliding Type:  AAMA 701, made of wool, polypropylene, or nylon woven 

pile with nylon-fabric or aluminum-strip backing. 

 

8. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with 

concealed fasteners on mounting strip. 

 

 

2.7 FABRICATION 

 

A. Form 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. Framing Members, General:  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. Means to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within the system 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. 

6. Provisions for field replacement of glazing from interior. 

7. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

 

D. Door Frames:  Reinforce as required to support loads imposed by door operation and 

for installing hardware. 

 

1. At exterior doors, provide compression weather stripping at fixed stops. 
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E. Doors:  Reinforce doors as required for installing hardware. 

 

1. At pairs of exterior doors, provide sliding weather stripping retained in adjustable 

strip mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

 

F. Hardware Installation:  Factory install hardware to the greatest extent possible.  Cut, 

drill, and tap for factory-installed hardware before applying finishes. 

 

G. After fabrication, clearly mark components to identify their locations in Project 

according to Shop Drawings. 

 

 

2.8 ALUMINUM FINISHES 

 

A. Anodic Finish: anodic coating complying with AAMA 611. 

 

1. Color: anodized RED finish. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. General: 

 

1. Fit joints to produce hairline joints free of burrs and distortion. 

2. Rigidly secure nonmovement joints. 

3. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration. 

4. Seal joints watertight, unless otherwise indicated. 

 

B.. Metal Protection: 

 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 

painting contact surfaces with primer or by applying sealant or tape or installing 

nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 

painting contact surfaces with bituminous paint. 

 

C.. Install components to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within the system to exterior. 
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D. Set continuous sill members and flashing in full sealant bed as specified in Division 7 

Section "Joint Sealants" and to produce weathertight installation. 

 

E. Install components plumb and true in alignment with established lines and grades, 

without warp or rack. 

 

F. Install glazing as specified in Division 8 Section "Glazing." 

 

G. Entrances:  Install to produce smooth operation and tight fit at contact points. 

 

1. Exterior Entrances:  Install to produce tight fit at weather stripping and 

weathertight closure. 

  2. Field-Installed Hardware:  Install surface-mounted hardware according to 

hardware manufacturers' written instructions using concealed fasteners to greatest 

extent possible. 

 

H. Erection Tolerances:  Install aluminum-framed systems to comply with the following 

maximum tolerances: 

 

1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 

12 feet (3 mm in 3.7 m); 1/4 inch (6 mm) over total length. 

2. Alignment: 

 

1. Where surfaces abut in line, limit offset from true alignment to 1/16 inch 

(1.5 mm). 

 

3. Diagonal Measurements:  Limit difference between diagonal measurement to 1/8 

inch (3 mm). 

 

 

3.2 FIELD QUALITY CONTROL 

 

A. Water Spray Test:  Before installation of interior finishes has begun, a minimum area of 

75 feet (23 m) by 1 story of aluminum-framed systems designated by Architect shall be 

tested according to AAMA 501.2 and shall not evidence water penetration. 

 

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. 

 

 

END OF SECTION 08411 
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SECTION 08710 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Commercial door hardware.
2. Electrified door hardware.

1.2 SUBMITTALS

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

B. Shop Drawings:  Details of electrified door hardware, including wiring diagrams.

C. Samples:  For each exposed finish.

D. Other Action Submittals:

1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing
fabrication and assembly of door hardware, as well as procedures and diagrams.

a. Format:  Use same scheduling sequence and format  and use same door
numbers as in the Contract Documents.

b. Content:  Include the following information:

1) Identification number, location, hand, fire rating, and material of each
door and frame.

2) Type, style, function, size, quantity, and finish of each door hardware
item.  Include description and function of each lockset and exit device.

3) Complete designations of every item required for each door or opening
including name and manufacturer.

4) Description of each electrified door hardware function.

2. Keying Schedule:  Prepared by or under the supervision of  Installer, detailing
Owner's final keying instructions for locks.

1.3 QUALITY ASSURANCE
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A. Installer Qualifications:  An employer of workers trained and approved by lock
manufacturer.

1. Installer's responsibilities include supplying and installing door hardware and
providing a qualified Architectural Hardware Consultant available during the course
of the Work to consult with Contractor, Architect, and Owner about door hardware
and keying.

B. Architectural Hardware Consultant Qualifications:  A person who is experienced in
providing consulting services for door hardware installations that are comparable in
material, design, and extent to that indicated for this Project.

C. Source Limitations:  Provide electrified door hardware from same manufacturer as
mechanical door hardware, unless otherwise indicated.  Manufacturers that perform
electrical modifications and that are listed by a testing and inspecting agency acceptable
to authorities having jurisdiction are acceptable.

D. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for
fire ratings indicated, based on testing according to NFPA 252 UBC Standard 7-2.

E. Keying Conference:  Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."  Incorporate keying
conference decisions into final keying schedule after reviewing door hardware keying
system.

F. Preinstallation Conference:  Conduct conference at Project site.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver keys and permanent cores to Owner by registered mail or overnight package
service.

1.5 COORDINATION

A. Templates:  Distribute door hardware templates for doors, frames, and other work specified
to be factory prepared for installing door hardware.  Check Shop Drawings of other work
to confirm that adequate provisions are made for locating and installing door hardware to
comply with indicated requirements.

1.6 WARRANTY
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A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair
or replace components of door hardware that fail in materials or workmanship within
specified warranty period.

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

1.7 SCHEDULED DOOR HARDWARE

A. General:  Provide door hardware for each door to comply with requirements in this Section
and the Drawings.

1.8 HINGES, GENERAL

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

B. Fasteners:  Comply with the following:

1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes.
2. Wood Screws:  For wood doors and frames.
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors.
4. Screws:   Finish screw heads to match surface of hinges.

1.9 HINGES

A. Butts and Hinges:  BHMA A156.1.

B. Manufacturers:

1. Bommer Industries, Inc. (BI).
2. Hager Companies (HAG).
3. McKinney Products Company; an ASSA ABLOY Group company (MCK).
4. Ives.
5. Stanley Commercial Hardware; Div. of The Stanley Works (STH).

1.10 LOCKS AND LATCHES, GENERAL

A. See Electrical Access Control specifications division 26.
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1.11 EXIT DEVICES

A. Exit Devices:  BHMA A156.3 Grade 1 unless Grade 2 is indicated. Exit device to be equal
to Von Duprin Wide Stile, Push Pad 98/99 Series, verify compatibility with electronic
acess system, see division 26.

B. Accessibility Requirements:  Provide operating devices that do not require tight grasping,
pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf
(22 N).

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key,
tool, or special knowledge for operation.

D. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction, for fire and
panic protection, based on testing according to UL 305 and NFPA 252.

E. Obtain exit devices from a single manufacturer, although several may be indicated as
offering products complying with requirements.

F. All exit devices shall be equipped with a sound-dampening feature to reduce touch pad
return noise.

G. On full glass doors there shall be no exposed fasteners on the back of the mechanism
visible through the glass.

H. All exit devices shall be provided with flush end caps to reduce potential damage from
impact.

I. All exit devices shall be provided with dead-locking latch bolts to insure security.

J. All exit devices shall be U.L. listed for accident hazard. Exit device for use on fire
doors shall also be U.L. listed for fire exit hardware.

K. Provide optional strikes, special length rods, and adapter plates to accommodate door
and frame conditions.  Provide narrow style series devices in lieu of wide stile series
devices where optional strikes will not accommodate door and frame conditions.

L. Coordinate with related trades to insure adequate clearance and reinforcement is
provided in doors and frames.  Provide thru bolts as required.

M. Refer to hardware groups for exit device applications utilizing the option of: "less
bottom rod and floor strike" (LBR)
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N. Unless specific exit device dogging options are noted within hardware sets, provide
dogging options as follows:

1. Non-Rated devices utilizing electric latch retraction or electrified outside trim: Less
Dogging.

R. Manufacturers:

              1. Best Access systems; Div. Of Stanley Works (BAS).
  2. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
  3.Detex Corporation (DTX).
  4. DORMA Architectural Hardware; Member of The DORMA Group North America     

              (DAH).
  5. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
2. Von Duprin; an Ingersoll-Rand Company (VD).
3. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).

1.12 DOOR GASKETING

       A. Standard:  BHMA A156.22.

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide
smoke, light, or sound gasketing on interior doors where indicated or scheduled. 
Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.

1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are

closed.
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is

closed.
C. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and

labeled by a testing and inspecting agency acceptable to authorities having jurisdiction,
for smoke-control ratings indicated, based on testing according to UL 1784.

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled
doors.

D. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips
are easily replaceable and readily available from stocks maintained by manufacturer.

E. Gasketing Materials:  ASTM D 2000 and AAMA 701/702.

F. Manufacturers:

1. Hager Companies (HAG).
2. Pemko Manufacturing Co. (PEM).
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3. Reese Enterprises (RE).
4. Sealeze; a unit of Jason Incorporated (SEL).
5. Zero International (ZRO).

1.13 THRESHOLDS

       A. Standard:  BHMA A156.21.

       B. Accessibility Requirements:  Bevel raised thresholds with a slope of not more than 1:2.     
         Provide thresholds not more than 1/2 inch (13 mm) high.

       C. Manufacturers:

  1. Hager Companies (HAG).
  2. Pemko Manufacturing Co. (PEM).
  3. Reese Enterprises (RE).
  4. Sealeze; a unit of Jason Incorporated (SEL).
  5. Zero International (ZRO).

PART 2 FABRICATION

        A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method  
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
 Furnish metals of a quality equal to or greater than that of specified door hardware units  
and BHMA A156.18.  Do not furnish manufacturer's standard materials or forming  
methods if different from specified standard.

       B. Fasteners:  Provide screws according to commercially recognized industry standards for
application intended, except aluminum fasteners are not permitted.  Provide Phillips
flat-head screws with finished heads to match surface of door hardware, unless otherwise
indicated.

1. Comply with NFPA 80 for fasteners of door hardware in fire-rated
applications.

      C. Finishes: Match existing door hardware.

PART 2.1 INSTALLATION

       A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and  frames
for surface-applied door hardware according to ANSI A250.6.

       B. Wood Doors:  Comply with DHI A115-W Series.
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       C. Mounting Heights:  Mount door hardware units at heights indicated as follows unless        
            otherwise indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural   
     Hardware for Standard Steel Doors and Frames."
2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware     
    for Wood Flush Doors."

       D. Install each door hardware item to comply with manufacturer's written instructions. 
Where cutting and fitting are required to install door hardware onto or into surfaces that
are later to be painted or finished in another way, coordinate removal, storage, and
reinstallation of surface protective trim units with finishing work specified in Division 9
Sections.  Do not install surface-mounted items until finishes have been completed on
substrates involved.

       E. Thresholds:  Set thresholds for exterior doors in full bed of sealant .

       F. Adjustment:  Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit.  Replace units that cannot be adjusted
to operate as intended.  Adjust door control devices to compensate for final operation of
heating and ventilating equipment and to comply with referenced accessibility
requirements.

END OF SECTION 08710
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SECTION 08720 - POWER DOOR OPERATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following types of door operators:

1. Low energy electro-hydraulic automatic operators.

B. Electrical connections are specified in Division 26.

1.3 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of the Contract.

B. Product data for each door operator type required, including the manufacturer's standard
details and fabrication methods and general published recommendations for each
component of the door operating systems required, and the following:

1. Roughing-in diagrams.
2. Certified performance reports.
3. Installation instructions.
4. Parts lists.

C. Wiring diagrams detailing wiring for power operator, signal, and control systems.  Clearly
differentiate between manufacturer-installed wiring and field-installed wiring.

D. Maintenance Data:  Submit manufacturer's maintenance and service data for door operators
and control system including the name, address and telephone number of the nearest
authorized service representative.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced Installer who is an authorized
representative of the manufacturer for the installation and maintenance of the type of units
required for this Project.

1. Maintenance Proximity:  The Installer shall maintain offices and repair or service
facilities not more than 2 hours normal travel time from the Project site.

B. Manufacturer's Qualifications:  Provide door operators produced by a firm experienced in
manufacturing operators that are similar to those indicated for this Project and that have
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a record of successful in-service performance.

C. BHMA Standard:  Provide power door operators that comply with applicable requirements
of ANSI/BHMA  A156.19.

D. UL Standard:  Provide power door operators that comply with UL 325.

1.5 WARRANTY

A. Warranty:  Submit a written warranty, executed by the manufacturer, agreeing to repair or
replace components of the power door operator system that fail in materials or
workmanship within the specified warranty period.  Failures include, but are not
necessarily limited to:

1. Faulty operation of operators and controls.
2. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.

B. Warranty Period:  3 years after the date of Substantial Completion.

C. The warranty shall not deprive the Owner of other rights or remedies that the Owner may
have under other provisions of the Contract Documents and is in addition to, and runs
concurrent with, other warranties made by the Contractor under requirements of the
Contract Documents.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering power door operators which may be incorporated in the Work include, but are not
limited to, the following:

1.Electro-Hydraulic-Operated Swinging Units:

a. LCN, Ingersoll-Rand Company
b. Stanley Works.

2.2 GENERAL DOOR OPERATOR REQUIREMENTS

A. Capacity:  Provide operators of the size recommended by the manufacturer for the door
size, weight, and movement, for condition of exposure, and for long-term, maintenance-
free operation under normal traffic load for the type of occupancy indicated.

B. Adjustment Features:  Operators shall be fully adjustable.  Provide adjustment for opening,
closing, and checking speeds, as well as length of time the door remains open.

C.  Where low kinetic energy, as defined by ANSI/BHMA Standard A156.19, power
operators are indicated for doors required to be accessible to the disabled, provide
electrically powered operators complying with the ADA for opening force and time
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to close standards.
D. The closing action shall be controlled by modern type cast iron door closer cylinder filled

with a flat viscosity fluid, stable from +120F to -30F that would require no seasonal
adjustments.  The closer shall have field adjustable spring power; have two independent
closing speed adjustment valves, and hydraulic back-check.

E. Full closing force shall be provided when the power or assist cycle ends. 

F. All power operator systems shall include the following features and functions:

1. Provisions for separate conduits to carry high and low voltage wiring in                    
                   compliance with the National Electrical Code, section 725-31.

2.The operator will be designed with an electronically controlled mechanical
clutching                       mechanism to prevent damage to the operator if the system is actuated
while the                            door is latched  or if the door is forced closed during the opening
cycle.

3. All covers, mounting plates and arm systems shall be powder coated and
successfully                      pass a minimum of 100 hours testing as outlined in ANSI/BHMA
Standard A156.18.

4. UL listed for use on labeled doors.
5. All operators shall be non-handed with spring power over a range of at least four       

                      sizes; either 1 through 4 or 2 through 5.
6. The power operator shall incorporate microprocessor controlled digital controls         

                    including: factory default memory settings, on-board diagnostics, non-volital
memory,                      and intergrated delay and relay for controlling door release devices. 

7. Provisions in the control box or module shall provide control {inputs and outputs)     
                     for; electric strike delay, auxiliary contacts, sequential operation, fire alarms
systems,                        actuators, swing side sensors, and stop side sensors. 

8. Wall mounted actuators shall consist of a 4-1/2 inch diameter stainless steel touch     
                     plate with a blue filled handicapped symbol.  Switches shall be weather resistant and 
                       mount on a single gang electrical box furnished by Division 26.

2.3 SWINGING DOOR OPERATORS

A. Electro-Hydraulic Operator for Swinging Doors:  Provide the manufacturer's standard
electro-hydraulic unit with doors power-opened and spring-closed with hydraulic back
check, with two closing speed adjustments.

B. All electrically powered operators shall include the following features or functions:

      1. When an obstruction or resistance to the opening swing is encountered, the operator  
                     will pause at that point,then attempt to continue to open the door. If the resistance      
                    remains, the operator will again pause the door.

2. Easily accessible main power and maintain hold open switches will be provided on   
                       the operator.

1. An electronically controlled clutch to provide adjustable opening force.
2. A microprocessor to control all motor and clutch functions.
3. An on-board power supply capable of delivering both 12V and 24V outputs up to a   

                   maximum of 1.0 ampere combined load.
4. All input and output power wiring shall be protected by slow blow fuses. These
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fuses                      shall be easily replaceable without special tools or component replacement.
5. If electrical failure occurs, the unit shall operate as a standard door closer.

       7. Operator Mounting Type:  Surface-mounted overhead operator.

PART 2 - EXECUTION

2.1 PREPARATION

A. Templates and Diagrams:  Furnish templates, diagrams, and other data to fabricators
and installers of related work, as necessary, for coordination of the power door
operator installation.

2.2 INSTALLATION

A. General:  Comply with manufacturer's recommendations.

B. Install complete power door operator system in accordance with manufacturer's
instructions, including controls, control wiring, and remote power units.

1. Refer to Division 26 Sections for power connection specifications.

C. Set header assemblies, operating brackets, and guides level and true to location with
adequate anchorage for permanent support.

2.3 ADJUSTING

A. After repeated operation of completed installation equivalent to 3 days use by normal
traffic (100 to 300 cycles), readjust door operators and controls for optimum operating
condition and safety, and for a weathertight closure.  Lubricate hardware, operating
equipment, and other moving parts.

END OF SECTION 08720
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SECTION 26 0519 - 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. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B. Related Requirements:
1. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and data 

circuits.

1.3 DEFINITIONS

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

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. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire.
3. Belden Inc.
4. Encore Wire Corporation.
5. General Cable Technologies Corporation.
6. Southwire Incorporated.

B. Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658.

C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.

D. Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for Type SOW with ground 
wire.

2.2 CONNECTORS AND SPLICES

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
1. AFC Cable Systems, Inc.
2. Gardner Bender.
3. Hubbell Power Systems, Inc.
4. Ideal Industries, Inc.
5. Ilsco; a branch of Bardes Corporation.
6. NSi Industries LLC.
7. O-Z/Gedney; a brand of the EGS Electrical Group.
8. 3M; Electrical Markets Division.
9. Tyco Electronics.

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802858&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836327&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836328&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836329&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456817814&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=pdf
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B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

2.3 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 NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger.

B. Branch Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8
AWG and larger, except VFC cable, which shall be extra flexible stranded.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS

A. Service Entrance, Feeders, and Branch Circuits:  Type THHN-2-THWN-2, single conductors in 
raceway.

B. Cord Drops and Portable Appliance Connections:  Type SOW, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for 
Electrical Systems" prior to installing conductors and cables.
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3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B.

B. 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.

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

3.5 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.

3.6 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 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping."

END OF SECTION 26 0519
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SECTION 26 0523 - CONTROL-VOLTAGE ELECTRICAL POWER 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. UTP cabling.
2. RS-485 cabling.
3. Low-voltage control cabling.
4. Control-circuit conductors.
5. Identification products.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control and signaling power-limited circuits.

C. Plenum:  A space forming part of the air distribution system to which one or more air ducts are 
connected.  An air duct is a passageway, other than a plenum, for transporting air to or from 
heating, ventilating, or air-conditioning equipment.

D. RCDD:  Registered Communications Distribution Designer.

E. UTP:  Unshielded twisted pair.

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.

2.2 PERFORMANCE REQUIREMENTS

A. Flame Travel and Smoke Density in Plenums:  As determined by testing identical products 
according to NFPA 262 by a qualified testing agency.  Identify products for installation in 
plenums with appropriate markings of applicable testing agency.
1. Flame Travel Distance:  60 inches (1520 mm) or less.
2. Peak Optical Smoke Density:  0.5 or less.
3. Average Optical Smoke Density:  0.15 or less.

B. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces:  As 
determined by testing identical products according to UL 1666.

C. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum 
Building Spaces:  As determined by testing identical products according to UL 1685.
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2.3 UTP CABLE

A. Comply with division 27 section “Communications Horizontal Cabling”

2.4 UTP CABLE HARDWARE

A. Comply with division 27 section “Communications Horizontal Cabling”

2.5 TWIN-AXIAL DATA HIGHWAY CABLE

A. Plenum-Rated Cable:  NFPA 70, Type CMP.
1. Paired, quantity as required for application, No. 20 AWG, stranded (7x28) tinned-copper 

conductors.
2. Plastic insulation.
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
4. Plastic jacket.
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain 

wire.
6. Flame Resistance:  Comply with NFPA 262.

B. Standard Cable:  NFPA 70, Type CM.
1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. Polypropylene insulation.
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
4. PVC jacket.
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain 

wire.
6. Flame Resistance:  Comply with UL 1581.

C. Plenum-Rated Cable:  NFPA 70, Type CMP.
1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. Plastic insulation.
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
4. Plastic jacket.
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain 

wire.
6. Flame Resistance:  Comply with NFPA 262.

2.6 RS-485 CABLE

A. Plenum-Rated Cable:  NFPA 70, Type CMP.
1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
2. Fluorinated ethylene propylene insulation.
3. Unshielded.
4. Fluorinated ethylene propylene jacket.
5. Flame Resistance:  NFPA 262.

2.7 LOW-VOLTAGE CONTROL CABLE

A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
2. PVC insulation.
3. Unshielded.
4. PVC jacket.
5. Flame Resistance:  Comply with NFPA 262.
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2.8 CONTROL-CIRCUIT CONDUCTORS

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. Encore Wire Corporation.
2. General Cable Technologies Corporation.
3. Southwire Company.

B. Class 1 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway, complying with 
UL 44.

C. Class 2 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway, complying with 
UL 44.

D. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type THHN-2-THWN-2, in 
raceway, complying with UL 44.

2.9 SOURCE QUALITY CONTROL

A. Comply with Division 27 section “Communications Horizontal Cabling” for UTP cabling.

B. Cable will be considered defective if it does not pass tests and inspections.

PART 3 - EXECUTION

3.1 INSTALLATION OF RACEWAYS AND BOXES

A. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for 
raceway selection and installation requirements for boxes, conduits, and wireways as 
supplemented or modified in this Section.
1. Outlet boxes shall be no smaller than 4 inches (102 mm) square by 2-1/8 inches (53 mm)

deep with extension ring sized to bring edge of ring to within 1/8 inch (3.1 mm) of the 
finished wall surface.

2. Flexible metal conduit shall not be used.

B. Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends between 
pull points.

C. Install manufactured conduit sweeps and long-radius elbows if possible.

D. Raceway Installation in Equipment Rooms:
1. Position conduit ends adjacent to a corner on backboard if a single piece of plywood is 

installed, or in the corner of the room if multiple sheets of plywood are installed around 
perimeter walls of the room.

2. Install cable trays to route cables if conduits cannot be located in these positions.
3. Secure conduits to backboard if entering the room from overhead.
4. Extend conduits 3 inches (75 mm) above finished floor.
5. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system.

3.2 INSTALLATION OF CONDUCTORS AND CABLES

A. Comply with NECA 1 and NFPA 70.

B. General Requirements for Cabling:

http://www.specagent.com/LookUp/?uid=123456836341&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836342&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456836343&mf=04&src=pdf
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1. Comply with TIA-568-C Series of standards.
2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, 

"Optical Fiber Structured Cabling Systems."
3. Terminate all conductors and optical fibers; no cable shall contain unterminated 

elements.  Make terminations only at indicated outlets, terminals, and cross-connect and 
patch panels.

4. Cables may not be spliced.
5. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more 

than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and 
terminals.

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, 
"Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling 
Systems."  Install lacing bars and distribution spools.

7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable.

8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Do not use
heat lamps for heating.

9. Pulling Cable:  Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" 
and Ch. 6, "Optical Fiber Structured Cabling Systems."  Monitor cable pull tensions.

10. Support:  Do not allow cables to lay on removable ceiling tiles.
11. Secure:  Fasten securely in place with hardware specifically designed and installed so as 

to not damage cables.

C. UTP Cable Installation:
1. Comply with division 27 section “Communications Horizontal Cabling”

D. Installation of Control-Circuit Conductors:
1. Install wiring in raceways.  Comply with requirements specified in Section 260533 

"Raceways and Boxes for Electrical Systems."

E. Optical-Fiber Cable Installation:
1. Comply with division 27 section “Communications Horizontal Cabling”

F. Open-Cable Installation:
1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 

with terminating hardware and interconnection equipment.
2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm)

above ceilings by cable supports not more than 30 inches (760 mm) apart.
3. Cable shall not be run through or on structural members or in contact with pipes, ducts, 

or other potentially damaging items.  Do not run cables between structural members and 
corrugated panels.

G. Separation from EMI Sources:
1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded 

copper voice and data communications cable from potential EMI sources including 
electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows:
a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  A minimum of 5 inches

(127 mm).
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 12 

inches (305 mm).
c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 24 inches

(600 mm).
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3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows:
a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  A minimum of 2-1/2 

inches (64 mm).
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 6 

inches (150 mm).
c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 12 inches

(305 mm).
4. Separation between communications cables in grounded metallic raceways and power 

lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows:
a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  No requirement.
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 3 

inches (75 mm).
c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 6 inches

(150 mm).
5. Separation between Communications Cables and Electrical Motors and Transformers, 5 

kVA or 5 HP and Larger:  A minimum of 48 inches (1200 mm).
6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 

inches (127 mm).

3.3 REMOVAL OF CONDUCTORS AND CABLES

A. Remove abandoned conductors and cables.  Abandoned conductors and cables are those 
installed that are not terminated at equipment and are not identified for future use with a tag.

3.4 CONTROL-CIRCUIT CONDUCTORS

A. Minimum Conductor Sizes:
1. Class 1 remote-control and signal circuits; No 14 AWG.
2. Class 2 low-energy, remote-control, and signal circuits; No. 16 AWG.
3. Class 3 low-energy, remote-control, alarm, and signal circuits; No 12 AWG.

3.5 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-B, Annex A, "Firestopping."

C. Comply with BICSI TDMM, "Firestopping" Chapter.

3.6 GROUNDING

A. For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, 
"Bonding and Grounding (Earthing)" Chapter.

B. For low-voltage control wiring and cabling, comply with requirements in Section 260526 
"Grounding and Bonding for Electrical Systems."

3.7 IDENTIFICATION

A. Comply with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems."
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B. Identify data and communications system components, wiring, and cabling according to TIA-
606-A; label printers shall use label stocks, laminating adhesives, and inks complying with 
UL 969.

3.8 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Visually inspect UTP and optical-fiber cable jacket materials for UL or third-party 

certification markings.  Inspect cabling terminations to confirm color-coding for pin 
assignments, and inspect cabling connections to confirm compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components.

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit.

C. End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 26 0523
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SECTION 26 0526 - 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 systems and equipment.

1.3 INFORMATIONAL SUBMITTALS

A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following:
1. Ground rods.
2. Grounding arrangements and connections for separately derived systems.

B. Field quality-control reports.

1.4 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 UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:
1. Solid Conductors:  ASTM B 3.
2. Stranded Conductors:  ASTM B 8.
3. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
4. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

2.2 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. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts.
1. Pipe Connectors:  Clamp type, sized for pipe.
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C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar.

2.3 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors:  Install solid or 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 barecopper conductor, No. 2/0  AWG minimum.
1. Bury at least 24 inches (600 mm) below grade.

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow.

D. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
2. Underground Connections:  Welded connectors except at ground rods and as otherwise 

indicated.
3. Connections to Ground Rods:  Bolted connectors.
4. Connections to Structural Steel:  Welded connectors.

3.2 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. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated.

E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor.  Isolate conductor from raceway and from 
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panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated.

3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade 
unless otherwise indicated.
1. Interconnect ground rods with grounding electrode conductor below grade and as 

otherwise indicated.  Make connections without exposing steel or damaging coating if 
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor.

C. 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. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 

bonding so vibration is not transmitted to rigidly mounted equipment.
3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 

is required, use a bolted clamp.

D. Grounding and Bonding for Piping:
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.

E. 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.

F. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70; use a 
minimum of 20 feet (6 m) of bare copper conductor not smaller than No. 4  AWG.
1. If concrete foundation is less than 20 feet (6 m) 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.

G. Correct deficiencies in existing grounding electrode system.
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3.4 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.
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. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.

F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 0526
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SECTION 26 0529 - 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. This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

B. Related Sections include the following:
1. Section 260548 "Vibration and Seismic Controls for Electrical Systems" for products and 

installation requirements necessary for compliance with seismic criteria.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. RMC:  Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force.

1.5 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel."

B. Comply with NFPA 70.

1.6 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified together with concrete Specifications.
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B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Section 077200 "Roof Accessories."

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly.
1. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
2. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-

4.
3. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following:
1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

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 in which used.

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
6. Toggle Bolts:  All-steel springhead type.
7. Hanger Rods:  Threaded steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment.

B. Materials:  Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates.
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PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less 
than stated in NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits.
1. Secure raceways and cables to these supports with conduit clamps.

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:  In addition to methods described in NECA 1, EMT and RMC may 
be supported by openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:
1. To Wood:  Fasten with lag screws or through bolts.
2. To New Concrete:  Bolt to concrete inserts.
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. To Existing Concrete:  Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick.

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts or Beam clamps (MSS 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 seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars.
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.

B. Field Welding:  Comply with AWS D1.1/D1.1M.

3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 6 inches (150 mm) larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base.

B. Use 4000-psi (27.5-MPa), 28-day compressive-strength concrete.  

C. Anchor equipment to concrete base.
1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

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 (0.05 

mm).

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 0529
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SECTION 26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

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, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Boxes, enclosures, and cabinets.
5. Handholes and boxes for exterior underground cabling.

B. Related Requirements:
1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, surface 

pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes 
serving communications systems.

1.3 DEFINITIONS

A. GRC:  Galvanized rigid steel conduit.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

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. AFC Cable Systems, Inc.
2. Allied Tube & Conduit; a Tyco International Ltd. Co.
3. Anamet Electrical, Inc.
4. Electri-Flex Company.
5. O-Z/Gedney; a brand of EGS Electrical Group.
6. Picoma Industries, a subsidiary of Mueller Water Products, Inc.
7. Republic Conduit.
8. Robroy Industries.
9. Southwire Company.
10. Thomas & Betts Corporation.
11. Western Tube and Conduit Corporation.
12. Wheatland Tube Company; a division of John Maneely Company.

B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC:  Comply with ANSI C80.1 and UL 6.

D. EMT:  Comply with ANSI C80.3 and UL 797.

E. FMC:  Comply with UL 1; zinc-coated steel.
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F. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.

G. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
1. Fittings for EMT:

a. Material:  Steel or die cast.
b. Type:  Setscrew or compression.

2. 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.

3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints.

H. Joint Compound for GRC:  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.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

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. AFC Cable Systems, Inc.
2. Anamet Electrical, Inc.
3. Arnco Corporation.
4. CANTEX Inc.
5. CertainTeed Corp.
6. Condux International, Inc.
7. Electri-Flex Company.
8. Kraloy.
9. Lamson & Sessions; Carlon Electrical Products.
10. Niedax-Kleinhuis USA, Inc.
11. RACO; a Hubbell company.
12. Thomas & Betts Corporation.

B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

D. Continuous HDPE:  Comply with UL 651B.

E. Coilable HDPE:  Preassembled with conductors or cables, and complying with ASTM D 3485.

F. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:
1. Cooper B-Line, Inc.
2. Hoffman; a Pentair company.
3. Mono-Systems, Inc.
4. Square D; a brand of Schneider Electric.

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 3R, Type 4, or Type 12
unless otherwise indicated, and sized according to NFPA 70.
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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: Screw-cover type and Flanged-and-gasketed type unless otherwise 
indicated.

E. Finish:  Manufacturer's standard enamel finish.

2.4 BOXES, ENCLOSURES, AND CABINETS

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. Adalet.
2. Cooper Technologies Company; Cooper Crouse-Hinds.
3. EGS/Appleton Electric.
4. Erickson Electrical Equipment Company.
5. FSR Inc.
6. Hoffman; a Pentair company.
7. Hubbell Incorporated; Killark Division.
8. Kraloy.
9. Milbank Manufacturing Co.
10. Mono-Systems, Inc.
11. O-Z/Gedney; a brand of EGS Electrical Group.
12. RACO; a Hubbell Company.
13. Robroy Industries.
14. Spring City Electrical Manufacturing Company.
15. Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
16. Thomas & Betts Corporation.
17. 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 alloy, Type FD, with 
gasketed cover.

E. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb
(23 kg).  Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg)
shall be listed and marked for the maximum allowable weight.

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover.

H. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box.
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I. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm 
deep).

J. Gangable boxes are prohibited.

K. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 3R, Type 4, or Type 12
with continuous-hinge cover with flush latch unless otherwise indicated.
1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel.

L. Cabinets:
1. NEMA 250, Type 3R, Type 4, or Type 12 galvanized-steel box with removable interior 

panel and removable front, finished inside and out with manufacturer's standard enamel.
2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application.

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:
1. Boxes and 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 and Boxes 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, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Armorcast Products Company.
b. Carson Industries LLC.
c. CDR Systems Corporation; Hubbell Power Systems.
d. NewBasis.
e. Oldcastle Precast, Inc.; Christy Concrete Products.
f. Synertech Moulded Products; a division of Oldcastle Precast, Inc.

2. Standard:  Comply with SCTE 77.
3. Configuration:  Designed for flush burial with open bottom unless otherwise indicated.
4. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location.
5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
6. Cover Legend:  Molded lettering, "ELECTRIC.".
7. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall.
8. Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and 

Larger:  Have inserts for cable racks and pulling-in irons installed before concrete is 
poured.

2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance 
with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.

http://www.specagent.com/LookUp/?uid=123456802946&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802947&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456817859&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456802948&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456817860&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456817861&mf=04&src=pdf


BRIDGERLAND ATC DFCM PROJECT #13102210
ELECTRONIC ACCESS

SINES 2013033 11 NOV 2013
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 5

1. Tests of materials shall be performed by an independent testing agency.
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer.  A qualified registered professional engineer shall certify tests 
by manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
1. Aboveground:  GRC.
2. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried unless noted as concrete 

encased on drawings.
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed and Subject to Physical Damage:  GRC.  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. Water lab (main level laboratory area).

3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations.

5. Damp or Wet Locations:  GRC.
6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in damp or wet locations.

C. Minimum Raceway Size: 3/4-inch (21-mm) trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  

Comply with NEMA FB 2.10.
2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this 

type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings.  Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer.

3. EMT:  Use setscrew or compression, cast-metal 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. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G. Install surface raceways only where indicated on Drawings.
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H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

3.2 INSTALLATION

A. 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.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. 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 (300 mm)
of changes in direction.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  
Install conduits parallel or perpendicular to building lines.

H. Support conduit within 12 inches (300 mm)of enclosures to which attached.

I. Raceways Embedded in Slabs:
1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 

reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.  Secure raceways to reinforcement at maximum 10-foot (3-m)intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all 
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 
each specific location.

5. Change from RNC, Type EPC-40-PVC to GRC before rising above floor.

J. 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.

K. 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.

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly.

M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG.
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N. 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 (35mm) trade size and insulated 
throat metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with 
locknuts.  Install insulated throat metal grounding bushings on service conduits.

O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more.

P. 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.

Q. Cut conduit perpendicular to the length.  For conduits 2-inch (53-mm) trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length.

R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each 
end of pull wire.  Cap underground raceways designated as spare above grade alongside 
raceways in use.

S. Surface Raceways:
1. Install surface raceway with a minimum 2-inch (50-mm)radius control at bend points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) 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.

T. 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.

U. 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. Where otherwise required by NFPA 70.

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

W. Expansion-Joint Fittings:
1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 
25 feet (7.6 m).  Install in each run of aboveground RMC conduit that is located where 
environmental temperature change may exceed 100 deg F (55 deg C) and that has 
straight-run length that exceeds 100 feet (30 m).

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 (70 deg C)

temperature change.
b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature 

change.
c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F

(70 deg C) temperature change.
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d. Attics:  135 deg F (75 deg C) 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 (0.06 mm per meter of length of straight run per deg C)
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
(0.0115 mm per meter of length of straight run per deg C) 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.

X. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches (1830 
mm) of flexible conduit forequipment subject to vibration, noise transmission, or movement; and 
for transformers and motors.
1. Use LFMC in damp or wet locations.

Y. 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 top of box 
unless otherwise indicated.

Z. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box.

AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

BB. Locate boxes so that cover or plate will not span different building finishes.

CC. 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.

DD. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 
conduits.

3.3 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 (150 
mm) in nominal diameter.

2. Install backfill.
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
(300 mm) 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 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 (75 mm) of concrete for a minimum of 12 inches
(300 mm) on each side of the coupling.
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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 (1500 mm) from edge of foundation or equipment base.  
Install insulated grounding bushings on terminations at equipment.

5. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification 
for Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 
undisturbed earth.

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of 
other enclosures 1 inch (25 mm) above finished grade.

D. Install 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.

E. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut 
wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to 
be used, and seal around penetrations after fittings are installed.

3.5 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."

3.6 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  

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.

END OF SECTION 26 0533
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SECTION 26 0544 - 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.

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 (0.6-mm) minimum thickness; round tube closed with welded longitudinal 
joint, with tabs for screw-fastening the sleeve to the board.

C. Sleeves for Rectangular Openings:
1. Material:  Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 
mm).

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and 
one or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch
(3.5 mm).

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, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.
e. Proco Products, Inc.

http://www.specagent.com/LookUp/?uid=123456803016&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803017&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803018&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803019&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803020&mf=04&src=pdf
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2. Sealing Elements:  EPDM or 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 or Stainless steel.
4. Connecting Bolts and Nuts: 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.

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

C. Design Mix:  5000-psi (34.5-MPa), 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.
2. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

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.  

http://www.specagent.com/LookUp/?uid=123456803021&mf=04&src=pdf
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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 (6.4-mm) 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 (50 mm)
above finished floor level.  Install sleeves during erection of floors.

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
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 pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals.

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for 
installing 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 26 0544
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SECTION 26 0548 - VIBRATION AND SEISMIC CONTROLS 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. This Section includes the following:
1. Channel support systems.
2. Hanger rod stiffeners.

B. Related Sections include the following:
1. Section 260529 "Hangers and Supports for Electrical Systems" for commonly used 

electrical supports and installation requirements.

1.3 DEFINITIONS

A. The IBC:  International Building Code.

B. ICC-ES:  ICC-Evaluation Service.

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:
1. Site Class as Defined in the IBC:  D.
1. Assigned Seismic Use Group or Building Category as Defined in the IBC:  IV.

a. Component Importance Factor:  
1) General:  1.0.
2) Access Control:  1.5

b. Component Response Modification Factor: 
1) Fixtures:  1.5
2) Equipment:  2.5
3) Conduit and Cables:  5.0.

c. Component Amplification Factor:  2.5.
2. Design Spectral Response Acceleration at Short Periods (0.2 Second):  173%.
3. Design Spectral Response Acceleration at 1.0-Second Period:  76%.

1.5 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent.

B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel."

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
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seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

D. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 SEISMIC-RESTRAINT DEVICES

A. General Requirements for Restraint Components:  Rated strengths, features, and application 
requirements shall be as defined in reports by an agency acceptable to authorities having 
jurisdiction.
1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 

components shall be at least four Insert number times the maximum seismic forces to 
which they will be subjected.

B. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces.

C. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices.

D. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for 
interior applications and stainless steel for exterior applications.  Select anchors with strength 
required for anchor and as tested according to ASTM E 488.  Minimum length of eight times 
diameter.

2.2 FACTORY FINISHES

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping.
1. Powder coating on springs and housings.
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
3. Baked enamel or powder coat for metal components on isolators for interior use.
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 APPLICATIONS

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps 
approved for application by an agency acceptable to authorities having jurisdiction.

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits.

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Equipment and Hanger Restraints:
1. Install seismic-restraint devices using methods approved by an agency acceptable to 

authorities having jurisdiction providing required submittals for component.

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall.

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members.

D. Drilled-in Anchors:
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  
Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications.

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross seismic joints, where adjacent sections or branches are supported by different 
structural elements, and where they terminate with connection to equipment that is anchored to 
a different structural element from the one supporting them as they approach equipment.

END OF SECTION 26 0548
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SECTION 26 0553 - 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. Identification for raceways.
2. Identification for conductors.
3. Underground-line warning tape.
4. Warning labels and signs.
5. Instruction signs.
6. Equipment identification labels.
7. Miscellaneous identification products.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

1.4 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by 
codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project.

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

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size.
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B. Colors for Raceways Carrying Circuits at 600 V or Less:
1. Black letters on an orange field.
2. Legend:  Indicate voltage and system or service type.

C. Colors for Raceways Carrying Circuits at More Than 600 V:
1. Black letters on an orange field.
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING."

D. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label 
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear 
adhesive tape for securing ends of legend label.

E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action.

F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized 
to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch- (100-mm-) wide 
black stripes on 10-inch (250-mm) centers diagonally over orange background that extends full
length of raceway or duct and is 12 inches (300 mm) wide.  Stop stripes at legends.

H. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped 
legend, punched for use with self-locking cable tie fastener.

I. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet 
and cable tie for attachment to conductor or cable.
1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 

manufacturer.
2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer.

2.2 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.

B. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed 
identification label.  Sized to suit diameter of and shrinks to fit firmly around conductor it 
identifies.  Full shrink recovery at a maximum of 200 deg F (93 deg C).  Comply with UL 224.

2.3 UNDERGROUND-LINE WARNING TAPE

A. Tape:
1. Recommended by manufacturer for the method of installation and suitable to identify and 

locate underground electricalutility lines.
2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:
1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE,.
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2.4 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated.

C. Baked-Enamel Warning Signs:
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application.
2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal size, 7 by 10 inches (180 by 250 mm).

D. Metal-Backed, Butyrate Warning Signs:
1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-

inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for 
application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal size, 10 by 14 inches (250 by 360 mm).

E. Warning label and sign shall include, but are not limited to, the following legends:
1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD -

EQUIPMENT HAS MULTIPLE POWER SOURCES."
2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 

OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."
3. Arc Flash Hazard Warning:  Manufacturer standard indicating hazardous conditions when 

exposed.

2.5 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up
to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.

2.6 EQUIPMENT IDENTIFICATION LABELS

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).

B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).

2.7 CABLE TIES

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon.
1. Minimum Width:  3/16 inch (5 mm).
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 

MPa).
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color:  Black except where used for color-coding.
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B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon.
1. Minimum Width:  3/16 inch (5 mm).
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 

MPa).
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color:  Black.

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in painting Sections for paint materials and application 
requirements.  Select paint system applicable for surface material and location (exterior or 
interior).

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Verify identity of each item before installing identification products.

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

F. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with 
adhesive appropriate to the location and substrate.

G. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals 
in congested areas.

H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility.

I. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
1. Outdoors:  UV-stabilized nylon.
2. In Spaces Handling Environmental Air:  Plenum rated.

J. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below 
finished grade.  Use multiple tapes where width of multiple lines installed in a common trench or 
concrete envelope exceeds 16 inches (400 mm) overall.
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K. Painted Identification:  Comply with requirements in painting Sections for surface preparation 
and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Feeders from an external 
source More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install 
labels at 10-foot (3-m) maximum intervals.

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows:
1. Emergency Power.

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase.
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 

below for ungrounded feeder and branch-circuit conductors.
a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits (verify with existing facility prior to ordering wire):

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral:  White with colored stripe matching associated phase color
5) Ground:  Green

c. Colors for 480/277-V Circuits (verify with existing facility prior to ordering wire):
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral:  Gray with colored stripe matching associated phase color
5) Ground:  Green with gray stripe

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made.  Apply last two turns of tape with no tension to prevent 
possible unwinding.  Locate bands to avoid obscuring factory cable markings.

D. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction boxes, 
manholes, and handholes, use write-on tags or self-adhesive vinyl labels with the conductor or 
cable designation, origin, and destination.

E. Control-Circuit Conductor Termination Identification:  For identification at terminations provide 
self-adhesive vinyl labels with the conductor designation.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections.
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation.
2. Use system of marker tape designations that is uniform and consistent with system used 

by manufacturer for factory-installed connections.
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual.

G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.
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1. Install underground-line warning tape for both direct-buried cables and cables in raceway.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels.
1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. 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.

I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

J. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer.

K. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.
1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.  
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, 
use labels 2 inches (50 mm) high.

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor.
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure.

2. Equipment to Be Labeled:
a. Panelboards:  Typewritten directory of circuits in the location provided by 

panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label.

b. Enclosures and electrical cabinets.
c. Access doors and panels for concealed electrical items.
d. Transformers:  Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary.
e. Emergency system boxes and enclosures.
f. Enclosed switches.
g. Enclosed circuit breakers.
h. Push-button stations.
i. Power transfer equipment.
j. Contactors.
k. Remote-controlled switches, dimmer modules, and control devices.
l. Power-generating units.
m. Access control gateways and head-end equipment

END OF SECTION 26 0553
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SECTION 26 2726 - 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. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Weather-resistant receptacles.
3. Cord and plug sets.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
2. Cord and Plug Sets:  Match equipment requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles:
1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).
4. Pass & Seymour/Legrand (Pass & Seymour).

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer.

2.2 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 application.

B. Comply with NFPA 70.

C. 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 the requirements in this Section.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; 5351 (single), CR5362 (duplex).

http://www.specagent.com/LookUp/?ulid=2075&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818081&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818082&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803147&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456803148&mf=04&src=pdf
http://www.specagent.com/LookUp/?ulid=2079&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818087&mf=04&src=pdf
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b. Hubbell; HBL5351 (single), HBL5352 (duplex).
c. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5361 (single), 5362 (duplex).

2.4 GFCI RECEPTACLES

A. General Description:
1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Cooper; VGF20.
b. Hubbell; GFR5352L.
c. Pass & Seymour; 2095.
d. Leviton; 7590.

2.5 PENDANT CORD-CONNECTOR DEVICES

A. Description:
1. Matching, locking-type plug and receptacle body connector.
2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
3. Body:  Nylon, with screw-open, cable-gripping jaws and provision for attaching external 

cable grip.
4. External Cable Grip:  Woven wire-mesh type made of high-strength, galvanized-steel 

wire strand, matched to cable diameter, and with attachment provision designed for 
corresponding connector.

2.6 CORD AND PLUG SETS

A. Description:
1. Match voltage and current ratings and number of conductors to requirements of 

equipment being connected.
2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 

green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating.

3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection.

2.7 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Single Pole:

1) Cooper; AH1221.
2) Hubbell; HBL1221.
3) Leviton; 1221-2.
4) Pass & Seymour; CSB20AC1.

b. Three Way:

http://www.specagent.com/LookUp/?uid=123456818084&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818085&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818086&mf=04&src=pdf
http://www.specagent.com/LookUp/?ulid=2086&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818101&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818102&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818103&mf=04&src=pdf
http://www.specagent.com/LookUp/?uid=123456818104&mf=04&src=pdf
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1) Cooper; AH1223.
2) Hubbell; HBL1223.
3) Leviton; 1223-2.
4) Pass & Seymour; CSB20AC3.

c. Four Way:

1) Cooper; AH1224.
2) Hubbell; HBL1224.
3) Leviton; 1224-2.
4) Pass & Seymour; CSB20AC4.

C. Pilot-Light Switches, 20 A:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Cooper; AH1221PL for 120 and 277 V.
b. Hubbell; HBL1201PL for 120 and 277 V.
c. Leviton; 1221-LH1.
d. Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPL7 for 277 V.

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "off."

2.8 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.
1. Plate-Securing Screws:  Metal with head color to match plate finish.
2. Material for Finished Spaces:  Unbreakable lexan or nylon..
3. Material for Unfinished Spaces:  Galvanized steel.
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-
resistant thermoplastic with lockable cover.

2.9 FINISHES

A. Device Color:
1. Wiring Devices Connected to Normal Power System: Ivory or White to match existing 

unless otherwise indicated or required by NFPA 70 or device listing.
2. Wiring Devices Connected to Emergency Power System:  Red.

B. Wall Plate Color:  For plastic covers, match device color.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
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.
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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 meet provisions of NFPA 70, 

Article 300, without pigtails.

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 (152 mm)

in length.
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:
1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 

receptacles to the left.

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. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
multigang wall plates.

3.2 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.

3.3 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
2. Test Instruments:  Use instruments that comply with UL 1436.
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3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 
or illuminated digital-display indicators of measurement.

B. Tests for Convenience 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. Wiring device will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 26 2726
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SECTION 27 0528 - PATHWAYS FOR COMMUNICATIONS 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. Boxes, enclosures, and cabinets.

B. Related Requirements:
1. Section 260533 "Raceways and Boxes for Electrical Systems" for conduits, wireways, 

surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters 
serving electrical systems.

2. Section 260544 “Sleeves and Sleeve Seals for Electrical Raceways and Cabling” for 
sealing of penetrations of communications pathways through building elements.

1.3 DEFINITIONS

A. ARC:  Aluminum rigid conduit.

B. GRC:  Galvanized rigid steel conduit.

C. IMC:  Intermediate metal conduit.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS

A. General Requirements for Metal Conduits and Fittings:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application.
2. Comply with TIA-569-B.

B. GRC:  Comply with ANSI C80.1 and UL 6.

C. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
1. Comply with NEMA RN 1.
2. Coating Thickness:  0.040 inch (1 mm), minimum.

D. EMT:  Comply with ANSI C80.3 and UL 797.

E. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
1. Fittings for EMT:

a. Material:  Steel or die cast.
b. Type:  Setscrew or compression.

2. Expansion Fittings:  PVC or steel to match conduit type, complying with UL-467, rated for 
environmental conditions where installed, and including flexible external bonding jumper.

3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints.
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2.2 NONMETALLIC CONDUITS AND FITTINGS

A. General Requirements for Nonmetallic Conduits and Fittings:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application.
2. Comply with TIA-569-B.

B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

C. Rigid HDPE:  Comply with UL 651A.

D. Continuous HDPE:  Comply with UL 651B.

E. RTRC:  Comply with UL 1684A and NEMA TC 14.

F. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.

2.3 BOXES, ENCLOSURES, AND CABINETS

A. General Requirements for Boxes, Enclosures, and Cabinets:
1. Comply with TIA-569-B.
2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet 

locations.

B. Sheet-Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.

C. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy or aluminum, 
Type FD, with gasketed cover.

D. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box.

E. Metal Floor Boxes:
1. Material:  Cast metal or sheet metal.
2. Type:  Fully adjustable.
3. Shape:  Rectangular.
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.

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast 
aluminum or galvanized, cast iron with gasketed cover.

H. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm 
deep).

I. Gangable boxes are prohibited.

PART 3 - EXECUTION

3.1 PATHWAY APPLICATION

A. Outdoors:  Apply pathway products as specified below unless otherwise indicated:
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1. Aboveground Conduit:  GRC.
2. Underground Conduit:  RNC, Type EPC-40-PVC,.
3. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Indoors:  Apply pathway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed and Subject to Physical Damage:  GRC.  Pathway 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. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
4. Damp or Wet Locations:  GRC.
5. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental 

Air:  Plenum-type, optical-fiber-cable pathway.
6. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or 

Communications Cable: EMT.
7. Boxes and Enclosures:  NEMA 250 Type 1, except use NEMA 250 Type 4 stainless steel

in institutional and commercial kitchens and damp or wet locations.

C. Minimum Pathway Size:  1 inch (27 mm).

D. Pathway Fittings:  Compatible with pathways and suitable for use and location.
1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 

otherwise indicated.  Comply with NEMA FB 2.10.
2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this 

type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings.  Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer.

3. EMT:  Use setscrew or compression, steel cast-metal fittings.  Comply with 
NEMA FB 2.10.

3.2 INSTALLATION

A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for aluminum 
pathways.  Comply with NFPA 70 limitations for types of pathways allowed in specific 
occupancies and number of floors.

B. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal pathway runs above water and steam piping.

C. Complete pathway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of two 90-degree bends in any pathway run.  Support within 
12 inches (300 mm) of changes in direction.  Utilize long radius ells for all optical-fiber cables.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  
Install conduits parallel or perpendicular to building lines.
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H. Support conduit within 12 inches (300 mm) of enclosures to which attached.

I. Pathways Embedded in Slabs:
1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 

reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.  Secure pathways to reinforcement at maximum 10-foot (3-m) intervals.

2. Arrange pathways to cross building expansion joints at right angles with expansion 
fittings.

3. Arrange pathways to keep a minimum of 2 inches (50 mm) of concrete cover in all 
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 
each specific location.

5. Change from RNC, Type EPC-40-PVC to GRC before rising above floor.

J. Stub-ups to Above Recessed Ceilings:
1. Use EMT, IMC, or RMC for pathways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of pathway and fittings before making up joints.  Follow compound 
manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive 
compound prior to assembly.

M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets.  Install insulated bushings on conduits terminated with locknuts.

N. Install pathways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more.

O. 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.

P. Cut conduit perpendicular to the length.  For conduits of 2-inch (53-mm) trade size and larger, 
use roll cutter or a guide to ensure cut is straight and perpendicular to the length.

Q. Install pull wires in empty pathways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg)tensile strength.  Leave at least 12 inches (300 mm)of slack at each end 
of pull wire.  Cap underground pathways designated as spare above grade alongside pathways 
in use.

R. Pathways for Optical-Fiber and Communications Cable:  Install pathways, metal and 
nonmetallic, rigid and flexible, as follows:
1. 1-Inch (27-mm) Trade Size and Larger:  Install pathways in maximum lengths of 75 feet

(23 m).
2. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 

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.

S. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound.  For concealed pathways, install each fitting in a flush steel box with a 
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blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install pathway 
sealing fittings according to NFPA 70.

T. Install devices to seal pathway 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 
pathways at the following points:
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces.
2. Where an underground service pathway enters a building or structure.
3. Where otherwise required by NFPA 70.

U. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.

V. 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 top of box 
unless otherwise indicated.

W. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.  Prepare block surface to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box.

X. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

Y. 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.

Z. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 
conduits.

AA. Set metal floor boxes level and flush with finished floor surface.

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply 
with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways 
and Cabling."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with 
requirements in Section 078413 "Penetration Firestopping."

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage or deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer.

END OF SECTION 27 0528
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SECTION 27 1100 - COMMUNICATIONS 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. Pathways.
2. UTP cable.
3. 62.5/125-micrometer, optical fiber cabling.
4. Cable connecting hardware, patch panels, and cross-connects.
5. Cabling identification products.

1.3 DEFINITIONS

A. BICSI:  Building Industry Consulting Service International.

B. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection 
or cross-connection.

C. EMI:  Electromagnetic interference.

D. IDC:  Insulation displacement connector.

E. LAN:  Local area network.

F. RCDD:  Registered Communications Distribution Designer.

G. UTP:  Unshielded twisted pair.

1.4 BACKBONE CABLING DESCRIPTION

A. Backbone cabling system shall provide interconnections between communications equipment 
rooms, main terminal space, and entrance facilities in the telecommunications cabling system 
structure.  Cabling system consists of backbone cables, intermediate and main cross-connects, 
mechanical terminations, and patch cords or jumpers used for backbone-to-backbone cross-
connection.

B. Backbone cabling cross-connects may be located in communications equipment rooms or at 
entrance facilities.  Bridged taps and splitters shall not be used as part of backbone cabling.

1.5 HORIZONTAL CABLING DESCRIPTION

A. Horizontal cable and its connecting hardware provide the means of transporting signals 
between the telecommunications outlet/connector and the horizontal cross-connect located in 
the communications equipment room.  This cabling and its connecting hardware are called 
"permanent link," a term that is used in the testing protocols.
1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors 

be installed for each work area.
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2. Horizontal cabling shall contain no more that one transition point or consolidation point 
between the horizontal cross-connect and the telecommunications outlet/connector.

3. Bridged taps and splices shall not be installed in the horizontal cabling.
4. Splitters shall not be installed as part of the optical fiber cabling.

1.6 PERFORMANCE REQUIREMENTS

A. General Performance:  Backbone cabling system shall comply with transmission standards in 
TIA/EIA-568-B.1, when tested according to test procedures of this standard.

1.7 SUBMITTALS

A. Product Data:  For each type of product indicated.
1. For coaxial cable, include the following installation data for each type used:

a. Nominal OD.
b. Minimum bending radius.
c. Maximum pulling tension.

B. Shop Drawings:
1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and 

format selected by Owner.
2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the 

cabling and asset identification system of the software.
3. Cabling administration drawings and printouts.
4. Wiring diagrams to show typical wiring schematics including the following:

a. Cross-connects.
b. Patch panels.
c. Patch cords.

5. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and 
physical relationship between the installed components.

6. Cable tray layout, showing cable tray route to scale, with relationship between the tray 
and adjacent structural, electrical, and mechanical elements.  Include the following:
a. Vertical and horizontal offsets and transitions.
b. Clearances for access above and to side of cable trays.
c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.
d. Load calculations to show dead and live loads as not exceeding manufacturer's 

rating for tray and its support elements.

C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field 
inspector.

D. Source quality-control reports.

E. Field quality-control reports.

F. Maintenance Data:  For splices and connectors to include in maintenance manuals.

1.8 QUALITY ASSURANCE

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings by an RCDD.
2. Installation Supervision:  Installation shall be under the direct supervision of Level 2 

Installer, who shall be present at all times when Work of this Section is performed at 
Project site.
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3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

B. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency.
1. Flame-Spread Index:  25 or less.
2. Smoke-Developed Index:  50 or less.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

D. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.

E. Grounding:  Comply with ANSI-J-STD-607-A.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.
1. Test optical fiber cable to determine the continuity of the strand end to end.  Use optical 

fiber flashlight or optical loss test set.
2. Test optical fiber cable while on reels.  Use an optical time domain reflectometer to verify 

the cable length and locate cable defects, splices, and connector, including the loss value 
of each.  Retain test data and include the record in maintenance data.

3. Test each pair of UTP cable for open and short circuits.

1.10 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet 
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining 
ambient temperature and humidity conditions at occupancy levels during the remainder of the 
construction period.

1.11 COORDINATION

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 
telecommunications and LAN equipment and service suppliers.

PART 2 - PRODUCTS

2.1 PATHWAYS

A. General Requirements:  Comply with TIA/EIA-569-A.

B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable.
1. Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.
3. Straps and other devices.

C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for 
Electrical Systems." Flexible metal conduit shall not be used.
1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 

2-1/2 inches (64 mm) deep.
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2.2 BACKBOARDS

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).  
Comply with requirements in Division 06 Section "Rough Carpentry" for plywood backing 
panels.

2.3 EQUIPMENT FRAMES

A. General Frame Requirements:
1. Distribution Frames:  Freestanding and wall-mounting, modular-steel units designed for 

telecommunications terminal support and coordinated with dimensions of units to be 
supported.

2. Module Dimension:  Width compatible with EIA 310 standard, 19-inch (480-mm) panel 
mounting.

3. Finish:  Manufacturer's standard, baked-polyester powder coat.

B. Modular Wall Cabinets:
1. Wall mounting.
2. Aluminum construction.
3. Treated to resist corrosion.
4. Lockable front doors.
5. Louvered side panels.
6. Cable access provisions top and bottom.
7. Grounding lug.
8. All cabinets keyed alike.

C. Cable Management for Equipment Frames:
1. Metal, with integral wire retaining fingers.
2. Baked-polyester powder coat finish.
3. Vertical cable management panels shall have front and rear channels, with covers.
4. Provide horizontal crossover cable manager at the top of each relay rack, with a 

minimum height of two rack units each.

2.4 POWER STRIPS

A. Power Strips:  Comply with UL 1363.
1. Rack mounting.
2. Six, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles.
3. LED indicator lights for power and protection status.
4. LED indicator lights for reverse polarity and open outlet ground.
5. Circuit Breaker and Thermal Fusing:  Unit continues to supply power if protection is lost.
6. Cord connected with 15-foot (4.5-m) line cord.
7. Rocker-type on-off switch, illuminated when in on position.
8. Peak Single-Impulse Surge Current Rating:  26 kA per phase.
9. Protection modes shall be line to neutral, line to ground, and neutral to ground.  UL 1449 

clamping voltage for all 3 modes shall be not more than 330 V.

2.5 UTP CABLE

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Belden CDT Inc.; Electronics Division.
2. CommScope, Inc.
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B. Description:  100-ohm, 100-pair UTP, formed into 25-pair binder groups covered with a blue 
thermoplastic jacket.
1. Comply with ICEA S-90-661 for mechanical properties.
2. Comply with TIA/EIA-568-B.1 for performance specifications.
3. Comply with TIA/EIA-568-B.2, Category 5e.
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types:
a. Communications, General Purpose: Type CM or CMG; or MPP, CMP, MPR, CMR, 

MP, or MPG.
b. Communications, Plenum Rated:  Type CMP or MPP, complying with NFPA 262.
c. Communications, Riser Rated:  Type CMR; or MPP, CMP, or MPR, complying with 

UL 1666.

2.6 UTP CABLE HARDWARE

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Siemon Co. (The).

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC 
type, with modules designed for punch-down caps or tools.  Cables shall be terminated with 
connecting hardware of same category or higher.

C. Connecting Blocks: 110-style IDC for Category 6.  Provide blocks for the number of cables 
terminated on the block, plus 50 percent spare.  Integral with connector bodies, including plugs 
and jacks where indicated.

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and 
permit interconnection between cables.
1. Number of Terminals per Field:  One for each conductor in assigned cables.

E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at 
each jack for permanent termination of pair groups of installed cables.
1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with 
integral IDC-type terminals.

G. Patch Cords:  Factory-made, 4-pair cables in 36-inch (900-mm) and 48-inch (1200-mm) lengths; 
terminated with 8-position modular plug at each end.
1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 

Category 6 performance.  Patch cords shall have latch guards to protect against 
snagging.

2. Patch cords shall have color-coded boots for circuit identification.

2.7 TELECOMMUNICATIONS OUTLET/CONNECTORS

A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply 
with TIA/EIA-568-B.1.

B. Workstation Outlets:  Six-port-connector assemblies mounted in single faceplate.
1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Division 26 Section "Wiring 

Devices."
2. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and 

coaxial work area cords.
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a. Flush mounting jacks, positioning the cord at a 45-degree angle.
3. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.

2.8 GROUNDING

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems." for grounding conductors and connectors.

B. Comply with ANSI-J-STD-607-A.

2.9 IDENTIFICATION PRODUCTS

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers.

2.10 SOURCE QUALITY CONTROL

A. Factory test cables on reels according to TIA/EIA-568-B.1.

B. Factory test UTP cables according to TIA/EIA-568-B.2.

C. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-B.3.

D. Cable will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider.

3.2 WIRING METHODS

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets,
desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board 
partitions where unenclosed wiring method may be used.  Conceal raceway and cables except 
in unfinished spaces.
1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Division 26 Section 

"Raceway and Boxes for Electrical Systems."

B. Wiring within Enclosures:  Bundle, lace, and train cables within enclosures.  Connect to terminal 
points with no excess and without exceeding manufacturer's limitations on bending radii.  
Provide and use lacing bars and distribution spools.

3.3 INSTALLATION OF PATHWAYS

A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A.

B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends 
between pull points.
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C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways.

D. Install manufactured conduit sweeps and long-radius elbows whenever possible.

E. Pathway Installation in Communications Equipment Rooms:
1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood 

is installed, or in the corner of room where multiple sheets of plywood are installed 
around perimeter walls of room.

2. Install cable trays to route cables if conduits cannot be located in these positions.
3. Secure conduits to backboard when entering room from overhead.
4. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system.

F. Backboards:  Install backboards with 96-inch (2440-mm) dimension vertical.  Butt adjacent 
sheets tightly, and form smooth gap-free corners and joints.

3.4 INSTALLATION OF CABLES

A. Comply with NECA 1.

B. General Requirements for Cabling:
1. Comply with TIA/EIA-568-B.1.
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
3. Install 110-style IDC termination hardware unless otherwise indicated.
4. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, cross-connects, and patch panels.
5. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals.

6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer.

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Use lacing bars and distribution spools.

8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable.

9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating.

10. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 
each end of cable.

11. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions.

C. UTP Cable Installation:
1. Comply with TIA/EIA-568-B.2.
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry.

D. Group connecting hardware for cables into separate logical fields.

E. Separation from EMI Sources:
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1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating 
unshielded copper voice and data communication cable from potential EMI sources, 
including electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 mm).
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 mm).

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 

mm).
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 mm).

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (76 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 mm).

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches (1200 mm).

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches (127 mm).

3.5 FIRESTOPPING

A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with 
TIA/EIA-569-A, Annex A, "Firestopping."

B. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.6 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter.

B. Comply with ANSI-J-STD-607-A.

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing 
at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar 
with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 
electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor.

3.7 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems."
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1. Color-code cross-connect fields and apply colors to voice and data service backboards, 
connections, covers, and labels.

B. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards.  For 
fire-resistant plywood, do not paint over manufacturer's label.

C. Cable and Wire Identification:
1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 

accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
2. Each wire connected to building-mounted devices is not required to be numbered at 

device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at 
intervals not exceeding 15 feet (4.5 m).

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
a. Individually number wiring conductors connected to terminal strips and identify 

each cable or wiring group being extended from a panel or cabinet to a building-
mounted device with name and number of particular device as shown.

b. Label each unit and field within distribution racks and frames.
5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 

each connector and each discrete unit of cable-terminating and connecting hardware.  
Where similar jacks and plugs are used for both voice and data communication cabling, 
use a different color for jacks and plugs of each service.

D. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A, for the 
following:
1. Cables use flexible vinyl or polyester that flexes as cables are bent.

3.8 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:
1. Visually inspect UTP and optical fiber jacket materials for NRTL certification markings.  

Inspect cabling terminations in communications equipment rooms for compliance with 
color-coding for pin assignments, and inspect cabling connections for compliance with 
TIA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components.

3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent faults, and 
polarity between conductors.  Test operation of shorting bars in connection blocks.  Test 
cables after termination but not cross-connection.
a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.  

Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex.  Use only test cords and 
adapters that are qualified by test equipment manufacturer for channel or link test 
configuration.

C. Data for each measurement shall be documented.  Data for submittals shall be printed in a 
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the 
instrument to the computer, saved as text files, and printed and submitted.

D. Remove and replace cabling where test results indicate that they do not comply with specified 
requirements.
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E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 27 1100
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SECTION 28 0513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

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. UTP cabling.
2. Low-voltage control cabling.
3. Control-circuit conductors.
4. Fire alarm wire and cable.
5. Identification products.

1.3 DEFINITIONS

A. BICSI:  Building Industry Consulting Service International.

B. EMI:  Electromagnetic interference.

C. IDC:  Insulation displacement connector.

D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control and signaling power-limited circuits.

E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the 
studs of a wall cavity).

F. RCDD:  Registered Communications Distribution Designer.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.
1. Test each pair of UTP cable for open and short circuits.

1.5 FIELD CONDITIONS

A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
1. Indications that wire and cables are wet or moisture damaged include, but are not limited 

to, discoloration and sagging of factory packing materials.

B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and 
connecting materials until wet work in spaces is complete and dry, and temporary HVAC system 
is operating and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency.
1. Flame-Spread Index:  25 or less.
2. Smoke-Developed Index:  50 or less.

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.

2.2 UTP CABLE

A. Comply with division 27 section “Communications Horizontal Cabling”

2.3 UTP CABLE HARDWARE

A. Comply with division 27 section “Communications Horizontal Cabling”

2.4 COAXIAL CABLE

A. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer 
specifically for broadband data transmission applications.  Coaxial cable and accessories shall 
have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz.

B. RG-6/U:  NFPA 70, Type CATV or CM.
1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
3. Jacketed with black PVC or PE.
4. Suitable for indoor installations.

C. RG6/U (Plenum Rated):  NFPA 70, Type CATVP or CMP.
1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
3. Copolymer jacket.

D. NFPA and UL Compliance:  Coaxial cables shall be listed and labeled by an NRTL acceptable 
to authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and 
Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  
Types are as follows:
1. CATV Cable:  Type CATV, or CATVP or CATVR.
2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.

2.5 COAXIAL CABLE HARDWARE

A. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

2.6 RS-232 CABLE

A. Comply with Division 26 section “Control Voltage Electrical Power Cables”

2.7 RS-485 CABLE

A. Comply with Division 26 section “Control Voltage Electrical Power Cables”
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2.8 LOW-VOLTAGE CONTROL CABLE

A. Comply with Division 26 section “Control Voltage Electrical Power Cables”

2.9 CONTROL-CIRCUIT CONDUCTORS

A. Comply with Division 26 section “Control Voltage Electrical Power Cables”

2.10 FIRE ALARM WIRE AND CABLE

A. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760.

B. Signaling Line Circuits:  Twisted, shielded pair, size as recommended by system manufacturer, 
but not less than No. 18 AWG.
1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for 

power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying 
with UL 1424 and UL 2196 for a 2-hour rating.

C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation.
1. Low-Voltage Circuits:  No. 16 AWG, minimum.
2. Line-Voltage Circuits:  No. 12 AWG, minimum.

2.11 SOURCE QUALITY CONTROL

A. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.

B. Factory test UTP cables according to TIA/EIA-568-B.2.

C. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test 
the frequency response, or attenuation over frequency, of a cable by generating a voltage 
whose frequency is varied through the specified frequency range and graphing the results.

D. Cable will be considered defective if it does not pass tests and inspections.

PART 3 - EXECUTION

3.1 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
installation of supports for cables.

3.2 WIRING METHOD

A. Install wiring in metal pathways and wireways.
1. Minimum conduit size shall be 1 (28 mm).  Control and data transmission wiring shall not 

share conduit with other building wiring systems.
2. Comply with requirements in Section 280528 "Pathways for Electronic Safety and 

Security."

B. Install cable, concealed in accessible ceilings, walls, and floors when possible.

C. Wiring within Enclosures:
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1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.
3. Separate power-limited and non-power-limited conductors as recommended in writing by 

manufacturer.
4. Install conductors parallel with or at right angles to sides and back of enclosure.
5. Connect conductors that are terminated, spliced, or interrupted in any enclosure 

associated with intrusion system to terminal blocks.
6. Mark each terminal according to system's wiring diagrams.
7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal 

blocks, or plug connectors.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Comply with NECA 1.

B. Conductors:  Size according to system manufacturer's written instructions unless otherwise 
indicated.

C. General Requirements for Cabling:
1. Comply with TIA/EIA-568-B.1.
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
3. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, and cross-connect and patch panels.
4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals.

5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools.

6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable.

7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating.

8. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions.

D. UTP Cable Installation:  Comply with division 27 section “Communications Horizontal Cabling”

E. Outdoor Coaxial Cable Installation:
1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X. Install 

corrosion-resistant connectors with properly designed O-rings to keep out moisture.
2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches

(915 mm).

F. Separation from EMI Sources:
1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded 

copper voice and data communication cable from potential EMI sources, including 
electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 mm).
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (600 mm).
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3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 

mm).
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 mm).

4. Separation between cables in grounded metallic raceways and power lines and electrical 
equipment located in grounded metallic conduits or enclosures shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (75 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 mm).

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and 
Larger:  A minimum of 48 inches (1200 mm).

6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches (127 mm).

3.4 FIRE ALARM WIRING INSTALLATION

A. Comply with NECA 1 and NFPA 72.

B. Wiring Method:  Install wiring in metal raceway according to Section 260533 "Raceways and 
Boxes for Electrical Systems."
1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Fire alarm circuits and equipment control wiring associated with the fire alarm system 

shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable.

3. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and 
CI, is not permitted.

4. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same 
cable or raceway as signaling line circuits.

C. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors.

D. Cable Taps:  Do not tap cables.

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers 
red.

3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS

A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" unless otherwise indicated.

B. Minimum Conductor Sizes:
1. Class 1 remote-control and signal circuits, No. 14 AWG.
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2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.

3.6 CONNECTIONS

A. Comply with requirements in Section 281300 "Access Control" for connecting, terminating, and 
identifying wires and cables.

3.7 FIRESTOPPING

A. Comply with TIA-569-B, "Firestopping" Annex A.

B. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.8 GROUNDING

A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, 
Bonding, and Electrical Protection" Chapter.

B. For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding 
and Bonding for Electrical Systems."

3.9 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems."

3.10 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Quality control for UTP Cable:  Comply with division 27 section “Communications 

Horizontal Cabling”
2. Quality control for RS-232, RS-485, Low-Voltage Control Cable, Control Circuit 

Conductors:  Comply with Division 26 section “Control-Voltage Electrical Power Cables.
3. Coaxial Cable Tests:  Comply with requirements in Section 274133 "Master Antenna 

Television System."

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit.

C. End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 28 0513
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SECTION 28 0528 - PATHWAYS FOR ELECTRONIC SAFETY AND SECURITY

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, tubing, and fittings.
2. Nonmetallic conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Surface pathways.
5. Boxes, enclosures, and cabinets.

B. Related Requirements:
1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 

ductbanks, manholes, and underground utility construction.
2. Section 260533 "Raceways and Boxes for Electrical Systems" for conduits, wireways, 

surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters 
serving electrical systems.

3. Section 270528 "Pathways for Communications Systems" for conduits, surface 
pathways, innerduct, boxes, and faceplate adapters serving communications systems.

1.3 DEFINITIONS

A. ARC:  Aluminum rigid conduit.

B. GRC:  Galvanized rigid steel conduit.

C. IMC:  Intermediate metal conduit.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. See Division 27 section “Pathways for Communications Systems”.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. See Division 27 section “Pathways for Communications Systems”.

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. See Division 27 section “Pathways for Communications Systems”.

2.4 SURFACE PATHWAYS

A. See Division 27 section “Pathways for Communications Systems”.
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2.5 BOXES, ENCLOSURES, AND CABINETS

A. See Division 27 section “Pathways for Communications Systems”.

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING

A. See Division 27 section “Pathways for Communications Systems”.

PART 3 - EXECUTION

3.1 PATHWAY APPLICATION

A. See Division 27 section “Pathways for Communications Systems”.

3.2 INSTALLATION

A. See Division 27 section “Pathways for Communications Systems”.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. See Division 27 section “Pathways for Communications Systems”.

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. See Division 27 section “Pathways for Communications Systems”.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY 
PENETRATIONS

A. See Division 27 section “Pathways for Communications Systems”.

3.6 FIRESTOPPING

A. See Division 27 section “Pathways for Communications Systems”.

3.7 PROTECTION

A. See Division 27 section “Pathways for Communications Systems”.

END OF SECTION 28 0528
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SECTION 28 1300 - ACCESS CONTROL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Access Control Hardware and related components for door openings, except 
as otherwise specified herein.  All materials shall be furnished and installed.
1. Security access operating system and application software.
2. Security access gateway controllers connected to Local Area Network
3. Integrated hardware/wireless door access controller including hardware for

a. Steel (hollow metal) doors.
b. Aluminum doors
c. Wood doors

4. Wireless door access controller with interface to automatic door controls

B. Intent of Hardware Groups
1. Should items of hardware not definitely specified be required for completion of the Work, 

furnish such items of type and quality comparable to adjacent hardware and appropriate 
for service required. 

2. Where items of hardware aren’t definitely or correctly specified, are required for 
completion of the Work, a written statement of such omission, error, or other discrepancy 
prior to date specified for receipt of bids for clarification by addendum; or, furnish such 
items in the type and quality established by this specification, and appropriate to the 
service intended.

1.2 DEFINITIONS

A. Credential:  Data assigned to an entity and used to identify that entity.

B. DTS:  Digital Termination Service.  A microwave-based, line-of-sight communication provided 
directly to the end user.

C. Identifier:  A credential card, keypad personal identification number or code, biometric 
characteristic, or other unique identification entered as data into the entry-control database for 
the purpose of identifying an individual.  Where this term is presented with an initial capital 
letter, this definition applies.

D. Location:  A Location on the network having a PC-to-controller communications link, with 
additional Controllers at the Location connected to the PC-to-controller link with TIA 485-A 
communications loop.  Where this term is presented with an initial capital letter, this definition 
applies.

E. PCI Bus:  Peripheral Component Interconnect.  A peripheral bus providing a high-speed data 
path between the CPU and peripheral devices such as monitor, disk drive, or network.

F. RAS: Remote access services.

G. TWAIN:  Technology without an Interesting Name.  A programming interface that lets a graphics 
application, such as an image editing program or desktop publishing program, activate a 
scanner, frame grabber, or other image-capturing device.
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1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Reference each product to a location 
on Drawings. Test and evaluation data presented in Product Data shall comply with SIA BIO-01.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Detailed specification of construction and fabrication
2. System labeling schedules, including electronic copy of labeling schedules that are part 

of the cable and asset identification system of the software specified in Parts 2 and 3.
3. Wiring Diagrams. For power, signal, and control wiring. 
4. Cable Administration Drawings: As specified in "Identification" Article.
5. Battery and charger calculations for central station, workstations, and controllers.
6. Hardware Schedule: Submit reproducible copy of detailed hardware schedule in a vertical 

format. 
a. List groups and suffixes in proper sequence. 
b. Completely describe door and list architectural door number. 
c. Manufacturer, product name, and catalog number. 
d. Function, type, and style. 
e. Size and finish of each item. 
f. Mounting heights. 
g. Explanation of abbreviations and symbols used within schedule. 
h. Detailed wiring diagrams, specially developed for each opening, indicating all 

electric hardware, security equipment and access control equipment, and door and 
frame rough-ins required for specific opening. 

C. Templates: Submit templates and "reviewed Hardware Schedule" to door and frame supplier 
and others as applicable to enable proper and accurate sizing and locations of cutouts and 
reinforcing. 
1. Templates, wiring diagrams and "reviewed Hardware Schedule" of electrical terms to 

electrical for coordination and verification of voltages and locations. 

D. Samples: (If requested by the Owner) 
1. 1 sample of Lever and Rose/Escutcheon design, (pair). 
2. 3 samples of metal finishes

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For installer documenting previous jobs and years of experience installing 
proposed system.

B. Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For security system to include in emergency, operation, and 
maintenance manuals. In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following:
1. Microsoft Windows software documentation.
2. PC installation and operating documentation, manuals, and software for the PC and all 

installed peripherals. Software shall include system restore, emergency boot diskettes, 
and drivers for all installed hardware. Provide separately for each PC.



BRIDGERLAND ATC DFCM PROJECT #13102210
ELECTRONIC ACCESS

SINES 2013033 11 NOV 2013
ACCESS CONTROL 28 1300 - 3

3. Hard copies of manufacturer's specification sheets, operating specifications, design 
guides, user's guides for software and hardware, and PDF files on CD-ROM of the hard-
copy submittal.

4. System installation and setup guides with data forms to plan and record options and 
setup decisions.

5. Complete information in care, maintenance, and adjustment, and data on repair and 
replacement parts, and information on preservation of finishes. 
a. Catalog pages for each product. 
b. Name, address, and phone number of local representative for each manufacturer. 
c. Parts list for each product. 

6. Copy of final hardware schedule, edited to reflect, "As installed". 
7. Copy of final keying schedule 
8. As installed “Wiring Diagrams” for each piece of hardware connected to power, both low 

voltage and 110 volts. 
9. One set of special tools required for maintenance and adjustment of hardware, including 

changing of cylinders.

B. Maintenance Material:
1. Special Tools: Provide special wrenches and tools applicable to each different or special 

hardware component. 
2. Maintenance Tools: Provide maintenance tools and accessories supplied by hardware 

component manufacturer. 

1.6 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70, "National Electrical Code."

C. Source Limitations: Obtain central station, workstations, controllers, Identifier readers,  software, 
and hardware through one source from single manufacturer.

D. Comply with SIA DC-03.

E. Installer Qualifications: An employer of workers trained and approved by manufacturer.
1. Cable installer must have on staff a registered communication distribution designer 

certified by Building Industry Consulting Service International.
2. Firm with 3 years experienced in installation of similar hardware to that required for this 

Project, including specific requirements indicated/

F. Comply with Division 1
1. Statement of qualification for distributor and installers. 
2. Statement of compliance with regulatory requirements and single source responsibility. 
3. Distributor's Qualifications: Firm with 3 years experience in the distribution of commercial 

hardware. 
a. Distributor to employ full time Architectural Hardware Consultants (AHC) for the 

purpose of scheduling and coordinating hardware and establishing keying 
schedule. 

b. Hardware Schedule shall be prepared and signed by an AHC. 
4. Regulatory Label Requirements: Provide testing agency label or stamp on hardware for 

labeled openings. 
5. Provide UL listed hardware for labeled and 20 minute openings in conformance with 

requirements for class of opening scheduled. 
6. Underwriters Laboratories requirements have precedence over this specification where 

conflict exists. 
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G. Review Project for extent of finish hardware required to complete the Work. Where there is a 
conflict between these Specifications and the existing hardware, notify the Architect in writing 
and furnish hardware in compliance with the Specification unless otherwise directed in writing 
by the Architect. 

1.7 PROJECT CONDITIONS

A. Environmental Conditions:  System shall be capable of withstanding the following environmental 
conditions without mechanical or electrical damage or degradation of operating capability:
1. Indoor, Controlled Environment:  NEMA 250, Type 1 enclosure.  System components, 

except central-station control unit, installed in temperature-controlled indoor 
environments shall be rated for continuous operation in ambient conditions of 36 to 122 
deg F (2 to 50 deg C) dry bulb and 20 to 90 percent relative humidity, noncondensing.

2. Indoor, Uncontrolled Environment:  NEMA 250, Type 3R enclosures.  System 
components installed in non-temperature-controlled indoor environments shall be rated 
for continuous operation in ambient conditions of 0 to 122 deg F (minus 18 to plus 50 
deg C) dry bulb and 20 to 90 percent relative humidity, noncondensing.

B. Existing Doors
1. Coordinate hardware with other work. Furnish hardware items of proper design for use on 

doors and frames of the thickness, profile, swing, security and similar requirements 
indicated, as necessary for the proper installation and function, regardless of omissions 
or conflicts in the information on the Contract Documents. 

2. Provide fabricated patch for openings in existing doors not covered by new hardware.  
Patch shall be of same quality and durability as existing door.

C. Review Shop Drawings for new doors and entrances and field conditions for existing doors to 
confirm that adequate provisions will be made for the proper installation of hardware. 

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace gateways, wireless interfaces, door hardware, etc that fail in materials or workmanship 
within specified warranty period.

1. Warranty Period:  Three years minimum (Five years preferred) from date of Substantial 
Completion.

B.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products (including, but not 
limited to system software, wireless gateways, and integrated hardware) by one of the following:
1. Best Access Control (A Division of Stanley Security Solutions)—Wi-Q system
2. Alarm Lock Systems, Inc—Trilogy Networx System
3. Schlage—AD 401 Networked Wireless Solution
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2.2 DESCRIPTION

A. Security Access System:  PC/web based central system operable from, one or more networked 
PC-based workstations (workstations by owner), and field-installed gateways and controllers, 
connected by a high-speed electronic-data transmission network.

B. System Software:  Based on 32-bit, central-station, workstation operating system, server 
operating system, and application software.  Software shall have the following capabilities:
1. Graphical user interface to show pull-down menus and a menu-tree format that complies 

with interface guidelines of Microsoft Windows.
2. System license for the entire system including capability for future additions that are 

within the indicated system size limits specified in this Section.
3. Open-architecture system that allows importing and exporting of data and interfacing with 

other systems that are compatible with Microsoft Windows.
4. Password-protected operator login and access.
5. Open-database-connectivity compliant.

C. Network(s) connecting PCs and controllers shall consist of one or more of the following:
1. Local area, IEEE 802.3 Fast Ethernet Gigabit-Ethernet and/or 100 BASE-TX, star 

topology network based on TCP/IP.

2.3 OPERATION

A. Security access system shall use a single database for access-control and credential-creation 
functions.

B. Distributed Processing:  A fully distributed processing system.
1. Access-control information, including time, date, valid codes, access levels, and similar 

data, shall be downloaded to controllers so each controller can make access-control 
decisions.

2. Intermediate controllers for access control are prohibited.
3. In the event that communications with the central controller are lost, controllers shall 

automatically buffer event transactions until communications are restored, at which time 
buffered events shall be uploaded to the central station.

C. Number of Locations:
1. Support at least 2,000 separate locations using a single PC with combinations of TCP/IP 

LAN connections and Wireles LAN connections to each Location.
2. Each Location shall have its own database and history in the central station.

D. Location Capacity:
1. Gateways:  At least 32 individual gateway controllers
2. At least 2000 doors.
3. 32,000 total-access credentials.

E. System Network Requirements:
1. System components shall be interconnected and shall provide automatic communication 

of status changes, commands, field-initiated interrupts, and other communications 
required for proper system operation.

2. Communication shall not require operator initiation or response and shall return to normal 
after partial- or total-network interruption such as power loss or transient upset.

3. System shall automatically annunciate communication failures to the operator and shall 
identify the communications link that has experienced a partial or total failure.
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4. Communications controller may be used as an interface between the central-station 
display systems and the field device network.  Communications controller shall provide 
functions required to attain the specified network communications performance.

F. Central station shall provide operator interface, interaction, display, control, and dynamic and 
real-time monitoring.  Central station shall control system networks to interconnect all system 
components, including workstations and field-installed controllers.

G. Field equipment shall include controllers, sensors, and controls.
1. Controllers shall serve as an interface between the central station and sensors and 

controls.
2. Data exchange between the central station and the controllers shall include down-line 

transmission of commands, software, and databases to controllers.
3. The up-line data exchange from the controller to the central station shall include status 

data such as intrusion alarms, status reports, and entry-control records.
4. Controllers are classified as alarm-annunciation or entry-control type.

H. System Response to Alarms:  Field device network shall provide a system end-to-end response 
time of one second(s) or less for every device connected to the system.

I. False-Alarm Reduction:  The design of the central station and controllers shall contain features 
to reduce false alarms.  Equipment and software shall comply with SIA CP-01.

J. Error Detection:
1. Use a cyclic code method to detect single- and double-bit errors, burst errors of eight bits 

or fewer, and at least 99 percent of all other multibit and burst errors between controllers 
and the central station.

2. Interactive or product error-detection codes alone will not be acceptable.

K. Data Line Supervision:  System shall initiate an alarm in response to opening, closing, shorting, 
or grounding of data transmission lines.

L. Door Hardware Interface:
1. Comply with requirements in Section 087100 "Door Hardware" and Section 087111 "Door 

Hardware (Descriptive Specification)" for door hardware required to be monitored or 
controlled by the security access system.

2. Electrical characteristics of controllers shall match the signal and power requirements of 
door hardware.

2.4 APPLICATION SOFTWARE

A. Based on 32- or 64-bit, Microsoft Windows central-station and workstation operating system 
and application software.
1. Graphical user interface shall show pull-down menus and a menu-tree format.
2. Capability for future additions within the indicated system size limits.
3. Open architecture that allows importing and exporting of data and interfacing with other 

systems that are compatible with operating system.
4. Password-protected operator login and access.

B. Application Software:  Interface between the alarm annunciation and entry-control controllers to 
monitor sensors, operate displays, report alarms, generate reports, and help train system 
operators.
1. Reside at the central station, workstations, and controllers as required to perform 

specified functions.
2. Operate and manage peripheral devices.
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3. Manage files for disk I/O, including creating, deleting, and copying files; and automatically 
maintain a directory of all files, including size and location of each sequential and 
random-ordered record.

4. Import custom icons into graphics to represent alarms and I/O devices.
5. Globally link I/O so that any I/O can link to any other I/O within the same Location without 

requiring interaction with the host PC.  This operation shall be at the controller.
6. Globally code I/O links so that any access-granted event can link to any I/O with the 

same Location without requiring interaction with the host PC.  This operation shall be at 
the controller.

7. Messages from PC to controllers and controllers to controllers shall be on a polled 
network that utilizes check summing and acknowledgment of each message.  
Communication shall be automatically verified, buffered, and retransmitted if message is 
not acknowledged.

8. Selectable poll frequency and message time-out settings shall handle bandwidth and 
latency issues for TCP/IP, RF, and other PC-to-controller communications methods by 
changing the polling frequency and the amount of time the system waits for a response.

9. Automatic and encrypted backups for database and history backups shall be 
automatically stored at a selected network workstation or other storage device and 
encrypted with a nine-character alphanumeric password that must be used to restore or 
read data contained in backup.

10. Operator audit trail for recording and reporting all changes made to database and system 
software.

11. Support network protocol and topology, TCP/IP, Novel Netware, Digital Pathworks, 
Banyan Vines, LAN/WAN, and RAS.

C. Workstation Software:
1. Password levels shall be individually customized at each workstation to allow or disallow 

operator access to program functions for each Location.
2. Workstation event filtering shall allow user to define events and alarms that will be 

displayed at each workstation.  If an alarm is unacknowledged (not handled by another 
workstation) for a preset amount of time, the alarm will automatically appear on the 
filtered workstation.

D. Controller Software:
1. Controllers shall operate as autonomous, intelligent processing units.

a. Controllers shall make decisions about access control, alarm monitoring, linking 
functions, and door-locking schedules for their operation, independent of other 
system components.

b. Controllers shall be part of a fully distributed processing-control network.
c. The portion of the database associated with a controller, and consisting of 

parameters, constraints, and the latest value or status of points connected to that 
controller, shall be maintained in the controller.

2. The following functions shall be fully implemented and operational within each controller:
a. Monitoring inputs.
b. Controlling outputs.
c. Automatically reporting alarms to the central station.
d. Reporting of sensor and output status to central station on request.
e. Maintaining real time, automatically updated by the central station at least once a 

day.
f. Communicating with the central station.
g. Executing controller resident programs.
h. Diagnosing.
i. Downloading and uploading data to and from the central station.

3. Controller Operations at a Location:
a. At least 63 door controllers connected to single wireless gateway.  Globally 

operating I/O linking and anti-passback functions between controllers within the 
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same Location without central-station or workstation intervention.  Linking and anti-
passback shall remain fully functional within the same Location even when the 
central station or workstations are off-line.

b. In the event of communication failure between the central station and a Location, 
there shall be no degradation in operations at the controllers at that Location.  
Controllers at each Location shall be connected to a memory buffer with a capacity 
to store at least 8,000 events; there shall be no loss of transactions in system 
history files until the buffer overflows.

c. Buffered events shall be handled in a first-in-first-out mode of operation.
4. Individual Controller Operation:

a. Controllers shall transmit alarms, status changes, and other data to the central 
station when communications circuits are operable.  If communications are not 
available, controllers shall function in a stand-alone mode; operational data, 
including the status and alarm data normally transmitted to the central station, shall 
be stored for later transmission to the central station.  Storage capacity for the 
latest 1024 events shall be provided at each controller.

b. Card-reader ports of a controller shall be custom configurable for at least 120
different card-reader or keypad formats.  Multiple reader or keypad formats may be 
used simultaneously at different controllers or within the same controller.

c. Controllers that are reset, or powered up from a nonpowered state, shall 
automatically request a parameter download and reboot to their proper working 
state.  This shall happen without any operator intervention.

d. Initial Startup:  When controllers are brought on-line, database parameters shall be 
automatically downloaded to them.  After initial download is completed, only 
database changes shall be downloaded to each controller.

e. On failure for any reason, controllers shall perform an orderly shutdown and force 
controller outputs to a predetermined failure-mode state, consistent with the failure 
modes shown and the associated control device.

f. After power is restored, following a power failure, startup software shall initiate self-
test diagnostic routines, after which controllers shall resume normal operation.

g. After controller failure, if the database and application software are no longer 
resident, controllers shall not restart but shall remain in the failure mode until 
repaired.  If database and application programs are resident, controllers shall 
immediately resume operation.  If not, software shall be restored automatically 
from the central station.

5. Communications Monitoring:
a. System shall monitor and report status of communications of each Location.
b. Communication status window shall display which controllers are currently 

communicating, a total count of missed polls since midnight, and which controller 
last missed a poll.

6. Software shall include a real-time clock function that maintains seconds, minutes, hours, 
day, date, and month. 

E. PC-to-Gateway Controller and Gateway Controller to Gateway Controller Communications:
1. TCP/IP protocol over LAN.
2. PC-to-controller and controller-to-controller communications (TCP/IP) shall use a polled-

communication protocol that checks sum and acknowledges each message.  All 
communications shall be verified and buffered, and retransmitted if not acknowledged.

F. Portal Gateway Controller Door Controller Communications:
1. 2.4 GHz spread spectrum
2. 802.15.4 protocol
3. Redundant Communication—Door controllers attach to the strongest Portal Gateway 

Signal

G. Database Downloads:
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1. All data transmissions from PCs to a Location, and between controllers at a Location, 
shall include a complete database checksum to check the integrity of the transmission.  If 
the data checksum does not match, a full data download shall be automatically 
retransmitted.

2. If a controller is reset for any reason, it shall automatically request and receive a
database download from the PC.  The download shall restore data stored at the controller 
to their normal working state and shall take place with no operator intervention.

H. Operator Interface:
1. Inputs in system shall have two icon representations, one for the normal state and one for 

the abnormal state.
2. When viewing and controlling inputs, displayed icons shall automatically change to the 

proper icon to display the current system state in real time.  Icons shall also display the 
input's state, whether armed or bypassed, and if the input is in the armed or bypassed 
state due to a time zone or a manual command.

3. Outputs in system shall have two icon representations, one for the secure (locked) state 
and one for the open (unlocked) state.

4. Icons displaying status of the I/O points shall be constantly updated to show their current 
real-time condition without prompting by the operator.

5. The operator shall be able to scroll the list of I/Os and press the appropriate toolbar 
button, or right click, to command the system to perform the desired function.

6. Graphic maps or drawings containing inputs, outputs, and override groups shall include 
the following:
a. Database to import and store full-color maps or drawings and allow for input, 

output, and override group icons to be placed on maps.
b. Maps to provide real-time display animation and allow for control of points 

assigned to them.
c. System to allow inputs, outputs, and override groups to be placed on different 

maps.
d. Software to allow changing the order or priority in which maps will be displayed.

7. Override Groups Containing I/Os:
a. System shall incorporate override groups that provide the operator with the status 

and control over user-defined "sets" of I/Os with a single icon.
b. Icon shall change automatically to show the live summary status of points in that 

group.
c. Override group icon shall provide a method to manually control or set to time-zone 

points in the group.
d. Override group icon shall allow the expanding of the group to show icons 

representing the live status for each point in the group, individual control over each 
point, and the ability to compress the individual icons back into one summary icon.

8. Schedule Overrides of I/Os and Override Groups:
a. To accommodate temporary schedule changes that do not fall within the holiday 

parameters, the operator shall have the ability to override schedules individually for 
each input, output, or override group.

b. Each schedule shall be composed of a minimum of two dates with separate times 
for each date.

c. The first time and date shall be assigned the override state that the point shall 
advance to when the time and date become current.

d. The second time and date shall be assigned the state that the point shall return to 
when the time and date become current.

9. Copy command in database shall allow for like data to be copied and then edited for 
specific requirements, to reduce redundant data entry.

10. Emergency lock/unlock icon

I. Operator Access Control:
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1. Control operator access to system controls through a minimum of three password-
protected operator levels.  System operators and managers with appropriate password 
clearances shall be able to change operator levels for operators.

2. Three successive attempts by an operator to execute functions beyond their defined level 
during a 24-hour period shall initiate a software tamper alarm.

3. A minimum of 32 passwords shall be available with the system software.  System shall 
display the operator's name or initials in the console's first field.  

4. The password shall not be displayed or printed.
5. Each password shall be definable and assignable for the following:

a. Selected commands to be usable.
b. Access to system software.
c. Access to application software.
d. Individual zones that are to be accessed.
e. Access to database.

J. Operator Commands:
1. Command Input:  Plain-language words and acronyms shall allow operators to use the 

system without extensive training or data-processing backgrounds.  System prompts 
shall be a word, a phrase, or an acronym.

2. Command inputs shall be acknowledged and processing shall start in not less than one
second(s).

3. Tasks that are executed by operator's commands shall include the following:
a. Acknowledge Alarms:  Used to acknowledge that the operator has observed the 

alarm message.
b. Place Zone in Access:  Used to remotely disable intrusion-alarm circuits emanating 

from a specific zone.  System shall be structured so that console operator cannot 
disable tamper circuits.

c. Place Zone in Secure:  Used to remotely activate intrusion-alarm circuits 
emanating from a specific zone.

d. System Test:  Allows the operator to initiate a system-wide operational test.
e. Zone Test:  Allows the operator to initiate an operational test for a specific zone.
f. Print reports.
g. Change Operator:  Used for changing operators.
h. Run system tests.
i. Generate and format reports.
j. Request help with the system operation.

1) Include in main menus.
2) Provide unique, descriptive, context-sensitive help for selections and 

functions with the press of one function key.
3) Provide navigation to specific topic from within the first help window.
4) Help shall be accessible outside the application program.

k. Entry-Control Commands:
1) Lock (secure) or unlock (open) each controlled entry and exit up to four

times a day through time-zone programming.
2) Arm or disarm each monitored input up to six times a day through time-zone 

programming.
3) Enable or disable readers or keypads up to two times a day through time-

zone programming.
4) Enable or disable cards or codes up to four times a day per entry point 

through access-level programming.
4. Command Input Errors:  Show operator input assistance when a command cannot be 

executed because of operator input errors.  Assistance screen shall use plain-language 
words and phrases to explain why the command cannot be executed.  Error responses 
that require an operator to look up a code in a manual or other document are not 
acceptable.  Conditions causing operator assistance messages include the following:
a. Command entered is incorrect or incomplete.
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b. Operator is restricted from using that command.
c. Command addresses a point that is disabled or out of service.
d. Command addresses a point that does not exist.
e. Command is outside the system's capacity.

K. Alarms:
1. System Setup:

a. Assign manual and automatic responses to incoming-point status change or 
alarms.

b. Automatically respond to input with a link to other inputs, outputs, or operator-
response plans; unique sound with use of WAV files; and maps or images that 
graphically represent the point location.

c. Operator-response-action messages shall allow messages with database storage.  
Setup shall assign messages to access point.

d. Secondary messages shall be assignable by the operator for printing to provide 
further information and shall be editable by the operator.

e. Allow secondary messages.
f. Store the most recent 1000 alarms for recall by the operator using the report 

generator.
2. Software Tamper:

a. Annunciate a tamper alarm when unauthorized changes to system database files 
are attempted.  Three consecutive unsuccessful attempts to log onto system shall 
generate a software tamper alarm.

b. Annunciate a software tamper alarm when an operator or other individual makes 
three consecutive unsuccessful attempts to invoke functions beyond their 
authorization level.

c. Maintain a transcript file commands entered at each central station to serve as an 
audit trail.  System shall not allow write access to system transcript files by any 
person, regardless of their authorization level.

d. Allow only acknowledgment of software tamper alarms.
3. Read access to system transcript files shall be reserved for operators with the highest 

password authorization level available in system.
4. Animated Response Graphics:  Highlight alarms with flashing icons on graphic maps; 

display and constantly update the current status of alarm inputs and outputs in real time 
through animated icons.

5. Alarm Handling:  Each input may be configured so that an alarm cannot be cleared 
unless it has returned to normal, with options of requiring the operator to enter a 
comment about disposition of alarm.  Allow operator to silence alarm sound when alarm 
is acknowledged.

L. Alarm Monitoring:  Monitor sensors, controllers, and DTS circuits and notify operators of an 
alarm condition.  Display higher-priority alarms first and, within alarm priorities, display the 
oldest unacknowledged alarm first.  Operator acknowledgment of one alarm shall not be 
considered acknowledgment of other alarms nor shall it inhibit reporting of subsequent alarms.
1. Displayed alarm data shall include type of alarm, location of alarm, and secondary alarm 

messages.
2. Printed alarm data shall include type of alarm, location of alarm, date and time (to nearest 

second) of occurrence, and operator responses.
3. Maps shall automatically display the alarm condition for each input assigned to that map 

if that option is selected for that input location.
4. Alarms initiate a status of "pending" and require the following two handling steps by 

operators:
a. First Operator Step:  "Acknowledged." This action shall silence sounds associated 

with the alarm.  The alarm remains in the system "Acknowledged" but "Un-
Resolved."
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b. Second Operator Step:  Operators enter the resolution or operator comment, 
giving the disposition of the alarm event.  The alarm shall then clear.

5. Each alarm point shall be programmable to disallow the resolution of alarms until the 
alarm point has returned to its normal state.

6. Alarms shall transmit to central station in real time.
7. Alarms shall be displayed and managed from a minimum of four different windows.

a. Input Status Window:  Overlay status icon with a large red blinking icon.  Selecting 
the icon will acknowledge the alarm.

b. History Log Transaction Window:  Display name, time, and date in red text.  
Selecting red text will acknowledge the alarm.

c. Alarm Log Transaction Window:  Display name, time, and date in red.  Selecting 
red text will acknowledge the alarm.

d. Graphic Map Display:  Display a steady colored icon representing each alarm input 
location.  Change icon to flashing red when the alarm occurs.  Change icon from 
flashing red to steady red when the alarm is acknowledged.

8. Once an alarm is acknowledged, the operator shall be prompted to enter comments 
about the nature of the alarm and actions taken.  Operator's comments may be manually 
entered or selected from a programmed predefined list, or a combination of both.

9. For locations where there are regular alarm occurrences, provide programmed 
comments.  Selecting that comment shall clear the alarm.

10. The time and name of the operator who acknowledged and resolved the alarm shall be 
recorded in the database.

11. Identical alarms from the same alarm point shall be acknowledged at the same time the 
operator acknowledges the first alarm.  Identical alarms shall be resolved when the first 
alarm is resolved.

12. Alarm functions shall have priority over downloading, retrieving, and updating database 
from workstations and controllers.

13. When a reader-controlled output (relay) is opened, the corresponding alarm point shall be 
automatically bypassed.

M. Monitor Display:  Display text and graphic maps that include zone status integrated into the 
display.  Colors are used for the various components and current data.  Colors shall be uniform 
throughout the system.
1. Color Code:  Per Vendor
2. Graphics:

a. Support graphic display maps and allow import of maps from standard formats 
from another drawing or graphics program.

b. Allow I/O to be placed on graphic maps by the drag-and-drop method.
c. Operators shall be able to view the inputs, outputs, and the point's name by 

moving the mouse cursor over the point on graphic map.
d. Inputs or outputs may be placed on multiple graphic maps.  The operator shall be 

able to toggle to view graphic map associated with I/Os.
e. Each graphic map shall have a display-order sequence number associated with it 

to provide a predetermined order when toggled to different views.
f. Camera icons shall have the ability to be placed on graphic maps that, when 

selected by an operator, will open a video window, display the camera associated 
with that icon, and provide pan-tilt-zoom control.

g. Input, output, or camera placed on a map shall allow the ability to arm or bypass 
an input, open or secure an output, or control the pan-tilt-zoom function of the 
selected camera.

N. System test mode enables operators to initiate a test of the entire system or of a particular 
portion of the system.
1. Be integral function of system software
2. Monitor in real time the system wireless reader/locks, wireless access controllers, and 

portal gateways allowing user to select and capture statistical data on the following:
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a. Firmware in the wireless reader/trim lock
b. Battery strength in the wireless trim/lock or wireless access controller
c. RF signal strength between wireless reader/trim lock or Wireless Access Controller 

and its closest associated Portal Gateway
d. RF signal packet data strength
e. Beacon Time

3. Test Report:  The results of each test shall be stored for future display or printout.  The 
report shall document the operational status of system components.

O. Report Generator:  Include commands to generate reports for displaying, printing, and storing 
on disk and tape.  Reports shall be stored by type, date, and time.  Report printing shall be the 
lowest-priority activity.  Report-generation mode shall be operator selectable but set up initially 
as periodic, automatic, or on request.  Include time and date printed and the name of operator 
generating the report.  Report formats may be configured by operators.
1. Alarm Reports:  Reporting shall be automatic as initially set up.  Include alarms recorded 

by system over the selected time and information about the type of alarm, the type of 
sensor, the location, the time, and the action taken.

2. Access and Secure Reports:  Document zones placed in access, the time placed in 
access, and the time placed in secure mode.

3. Custom Reports:  Reports tailored to exact requirements of who, what, when, and where.  
As an option, custom report formats may be stored for future printing.

4. Automatic History Reports:  Named, saved, and scheduled for automatic generation.
5. Cardholder Reports:  Include data, or selected parts of the data, as well as the ability to 

be sorted by name, card number, imprinted number, or by any of the user-defined fields.
6. Cardholder by Reader Reports:  Based on who has access to a specific reader or group 

of readers by selecting the readers from a list.
7. Cardholder by Access-Level Reports:  Display everyone that has been assigned to the 

specified access level.
8. Panel Labels Reports:  Printout of control-panel field documentation including the actual 

location of equipment, programming parameters, and wiring identification.  Maintain 
system installation data within system database so that they are available on-site at all 
times.

9. History Reports:  Custom reports that allows the operator to select any date, time, event 
type, device, output, input, operator, Location, name, or cardholder to be included or 
excluded from the report.
a. Initially store history on the hard disk of the host PC.
b. Permit viewing of the history on workstations or print history to any system printer.
c. The report shall be definable by a range of dates and times with the ability to have 

a daily start and stop time over a given date range.
d. Each report shall depict the date, time, event type, event description, and device; 

or I/O name, cardholder group assignment, and cardholder name or code number.
e. Each line of a printed report shall be numbered to ensure that the integrity of the 

report has not been compromised.
f. Total number of lines of the report shall be given at the end of the report.  If the 

report is run for a single event such as "Alarms," the total shall reflect how many 
alarms occurred during that period.

10. Reports shall have the following four options:
a. View on screen.
b. Print to system printer.  Include automatic print spooling and "Print To" options if 

more than one printer is connected to system.
c. "Save to File" with full path statement.
d. System shall have the ability to produce a report indicating status of system inputs 

and outputs or of inputs and outputs that are abnormal, out of time zone, manually 
overridden, not reporting, or in alarm.

11. Custom Code List Subroutine:  Allow the access codes of system to be sorted and 
printed according to the following criteria:
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a. Active, inactive, or future activate or deactivate.
b. Code number, name, or imprinted card number.
c. Group, Location, access levels.
d. Start and stop code range.
e. Codes that have not been used since a selectable number of days.
f. In, out, or either status.
g. Codes with trace designation.

12. The reports of system database shall allow options so that every data field may be 
printed.

13. The reports of system database shall be constructed so that the actual position of the 
printed data shall closely match the position of the data on the data-entry windows.

P. Training Software:  Enables operators to practice system operation including alarm 
acknowledgment, alarm assessment, response force deployment, and response force 
communications.  System shall continue normal operation during training exercises and shall 
terminate exercises when an alarm signal is received at the console.

Q. Entry-Control Enrollment Software:  Database management functions that allow operators to 
add, delete, and modify access data as needed.
1. The enrollment station shall not have alarm response or acknowledgment functions.
2. Provide multiple, password-protected access levels.  Database management and 

modification functions shall require a higher operator access level than personnel 
enrollment functions.

3. The program shall provide means to disable the enrollment station when it is unattended, 
to prevent unauthorized use.

4. The program shall provide a method to enter personnel identifying information into the 
entry-control database files through enrollment stations.  In the case of personnel 
identity-verification subsystems, this shall include biometric data.  Allow entry of 
personnel identifying information into the system database using menu selections and 
data fields.  The data field names shall be customized during setup to suit user and site 
needs.  Personnel identity-verification subsystems selected for use with the system shall 
fully support the enrollment function and shall be compatible with the entry-control 
database files.

5. Cardholder Data:  Provide user-defined fields.  System shall have the ability to run 
searches and reports using any combination of these fields.  Each user-defined field shall 
be configurable, using any combination of the following features:
a. MASK:  Determines a specific format with which data must comply.
b. REQUIRED:  Operator is required to enter data into field before saving.
c. UNIQUE:  Data entered must be unique.
d. DEACTIVATE DATE:  Data entered will be evaluated as an additional deactivate 

date for all cards assigned to this cardholder.
e. NAME ID:  Data entered will be considered a unique ID for the cardholder.

6. Personnel Search Engine:  A report generator with capabilities such as search by last 
name, first name, group, or any predetermined user-defined data field; by codes not used 
in definable number of days; by skills; or by seven other methods.

7. Multiple Deactivate Dates for Cards:  User-defined fields to be configured as additional 
stop dates to deactivate any cards assigned to the cardholder.

8. Batch card printing.
9. Default card data can be programmed to speed data entry for sites where most card data 

are similar.
10. Enhanced ACSII File Import Utility:  Allows the importing of cardholder data and images.
11. Group access setup:  Add access groups to an individual user instead of requiring setup 

door at a time
12. Duplicate/copy User:  Assign existing cardholder characteristics to a new cardholder

R. Emergency Lock/Unlock:  Group and facility lock down/open
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1. Software Icon allowing workstation and controller operation for group lock and unlock in 
emergency situation

2. Controller lock down/open with pre-programmed code at any keypad in facility.

S. User lock/unlock toggle:  Ability of individual user to override/toggle lock or unlock setting of any 
door’s regular schedule by entering designated code into keypad.  Door shall resume pre-
programmed schedule upon next clocked change.

2.5 SYSTEM DATABASE

A. Database and database management software shall define and modify each point in database 
using operator commands.  Definition shall include parameters and constraints associated with 
each system device.

B. Database Operations:
1. System data management shall be in a hierarchical menu-tree format, with navigation 

through expandable menu branches and manipulated with use of menus and icons in a 
main menu and system toolbar.

2. Navigational Aids:
a. Toolbar icons for add, delete, copy, print, capture image, activate, deactivate, and 

muster report.
b. Point and click feature to facilitate data manipulation.
c. Next and previous command buttons visible when editing database fields to 

facilitate navigation from one record to the next.
d. Copy command and copy tool in the toolbar to copy data from one record to create 

a new similar record.
3. Data entry shall be automatically checked for duplicate and illegal data and shall be 

verified for valid format.
4. System shall generate a memo or note field for each item that is stored in database, 

allowing the storing of information about any defining characteristics of the item.  Memo 
field is used for noting the purpose for which the item was entered, reasons for changes 
that were made, and the like.

C. File Management:
1. File management shall include database backup and restoration system, allowing 

selection of storage media and designated network resources.
2. Operations shall be both manual and automatic modes.  The number of automatic 

sequential backups before the oldest backup becomes overwritten; FIFO mode shall be 
operator selectable.

3. Backup program shall provide manual operation from any PC on the LAN and shall 
operate while system remains operational.

D. Operator Passwords:
1. Support at least 5000 individual system operators, each with a unique password.
2. Allow passwords to be case sensitive.
3. Passwords shall not be displayed when entered.
4. Passwords shall have unique and customizable password profile, and allow several 

operators to share a password profile.  Include the following features in the password 
profile:
a. Predetermine the highest-level password profile for access to all functions and 

areas of program.
b. Allow or disallow operator access to any program operation, including the functions 

of View, Add, Edit, and Delete.
c. Restrict doors to which an operator can assign access.
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5. Operators shall use a user name and password to log on to system.  This user name and 
password shall be used to access database areas and programs as determined by the 
associated profile.

6. Make provision to allow the operator to log off without fully exiting program.  User may be 
logged off but program will remain running while displaying the login window for the next 
operator.

E. Access Card/Code Operation and Management:  Access authorization shall be by card, by a 
manually entered code (PIN), or by a combination of both (card plus PIN).
1. Access authorization shall verify the facility code first, the card or card-and-PIN validation 

second, and the access level (time of day, day of week, date), anti-passback status, and 
number of uses last.

2. Use data-entry windows to view, edit, and issue access levels.  Access-authorization 
entry-management system shall maintain and coordinate all access levels to prevent 
duplication or the incorrect creation of levels.

3. Allow assignment of multiple cards/codes to a cardholder.
4. Allow assignment of up to four access levels for each Location to a cardholder.  Each 

access level may contain any combination of doors.
5. Each door may be assigned four time zones.
6. Software shall allow the grouping of locations so cardholder data can be shared by all 

locations in the group.
7. Cardholder Tracing:  Allow for selection of cardholder for tracing.  Make a special audible 

and visual annunciation at control station when a selected card or code is used at a 
designated code reader.  Annunciation shall include an automatic display of the 
cardholder image.

8. Allow each cardholder to be given either an unlimited number of uses or a number from 
one to 9999 that regulates the number of times the card can be used before it is 
automatically deactivated.

9. Provide for cards and codes to be activated and deactivated manually or automatically by 
date.  Provide for multiple deactivate dates to be preprogrammed.

F. Group:
1. Group names may be used to sort cardholders into groups that allow the operator to 

determine the tenant, vendor, contractor, department, division, or any other designation 
of a group to which the person belongs.

2. Make provision in software to deactivate and reactivate all access authorizations 
assigned to a particular group.

3. Allow sorting of history reports and code list printouts by group name.

G. Time Zones:
1. Each zone consists of a start and stop time for seven days of the week and three holiday 

schedules.  A time zone is assigned to inputs, outputs, or access levels to determine 
when an input shall automatically arm or disarm, when an output automatically opens or 
secures, or when access authorization assigned to an access level will be denied or 
granted.

2. Up to six time zones may be assigned to inputs and outputs to allow up to six arm or 
disarm periods per day or six lock or unlock periods per day; up to three holiday override 
schedules may be assigned to a time zone.

3. Data-entry window shall display a dynamically linked bar graph showing active and 
inactive times for each day and holiday, as start and stop times are entered or edited.

4. System shall have the capacity for 512 time zones for each Location.

H. Holidays:
1. Three different holiday schedules may be assigned to a time zone.  Holiday schedule 

consists of date in format MM/DD/YYYY and a description.  When the holiday date 
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matches the current date of the time zone, the holiday schedule replaces the time-zone 
schedule for that 24-hour period.

2. System shall have the capacity for at least 32, unique holidays.
3. At least three separate holiday schedules may be applied to a time zone.
4. Holidays have an option to be designated as occurring on the designated date each year. 

These holidays remain in the system and will not be purged.
5. Holidays not designated to occur each year shall be automatically purged from the 

database after the date expires.

I. Access Levels:
1. System shall allow for the creation of access levels.
2. One level shall be predefined as the Master Access Level.  The Master Access Level 

shall work at all doors at all times and override any anti-passback.
3. System shall allow for access to be restricted to any area by reader and by time.  Access 

levels shall determine when and where an Identifier is authorized.
4. System shall be able to create multiple door and time-zone combinations under the same 

access level so that an Identifier may be valid during different time periods at different 
readers even if the readers are on the same controller.

J. User-Defined Fields:
1. System shall provide for user-defined fieldsfor specific information about each credential 

holder.
2. System shall accommodate a title for each field; field length shall be 20 characters.
3. A "Required" option may be applied to each user-defined field that, when selected, forces 

the operator to enter data in the user-defined field before the credential can be saved.
4. A "Unique" option may be applied to each user-defined field that, when selected, will not 

allow duplicate data from different credential holders to be entered.
5. Data format option may be assigned to each user-defined field that will require the data to 

be entered with certain character types in specific spots in the field entry window.
6. A user-defined field, if selected, will define the field as a deactivate date.  The selection 

shall automatically cause the data to be formatted with the windows MM/DD/YYYY date 
format.  The credential of the holder will be deactivated on that date.

7. A search function shall allow any one user-defined field or combination of user-defined 
fields to be searched to find the appropriate cardholder.  The search function shall 
include search for a character string.

8. System shall have the ability to print cardholders based on and organized by the user-
defined fields.

2.6 SURGE AND TAMPER PROTECTION

A. Surge Protection:  Protect components from voltage surges originating external to equipment 
housing and entering through power, communication, signal, control, or sensing leads.  Include 
surge protection for external wiring of each conductor-entry connection to components.

B. Tamper Protection:  Tamper switches on enclosures, control units, pull boxes, junction boxes, 
cabinets, and other system components shall initiate a tamper-alarm signal when unit is opened 
or partially disassembled.  Control-station control-unit alarm display shall identify tamper alarms 
and indicate locations.

2.7 CENTRAL-STATION HARDWARE

A. Central-Station Computer:  Existing owner standard workstation (furnished by owner).
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2.8 GATEWAYS

A. Gateways:  Intelligent peripheral control unit, complying with UL 294, that stores time, date, 
valid codes, access levels, and similar data downloaded from the central station or workstation 
for controlling its operation.

B. Subject to compliance with requirements in this article, manufacturers may use multipurpose 
controllers.

C. Battery Backup:  Sized to provide run time during a power outage of 90 minutes minimum.

D. Wireless Portal Gateway Controller:
1. Function:  Provide local entry-control functions including one- and two-way 

communications with access-control devices such as card readers, keypads, biometric 
personnel identity-verification devices, door strikes, magnetic latches, gate and door 
operators, and exit push buttons.
a. Operate as a stand-alone portal controller using the downloaded database during 

periods of communication loss between the controller and the field-device network.
b. Accept information generated by the entry-control devices; automatically process 

this information to determine valid identification of the individual present at the 
portal:
1) On authentication of the credentials or information presented, check 

privileges of the identified individual, allowing only those actions granted as 
privileges.

2) Privileges shall include, but are not limited to, time of day control, day of
week control, group control, and visitor escort control.

c. Maintain a date-, time-, and Location-stamped record of each transaction.  A 
transaction is defined as any successful or unsuccessful attempt to gain access 
through a controlled portal by the presentation of credentials or other identifying 
information.

d. Operate in non-dedicated mode such that any reader/lock shall be able to report to 
and through any portal gateway.

2. Inputs:
a. Data from entry-control devices; use this input to change modes between access 

and secure.
b. Database downloads and updates from the central station that include enrollment 

and privilege information.
3. Outputs:

a. Indicate success or failure of attempts to use entry-control devices and make 
comparisons of presented information with stored identification information.

b. Grant or deny entry by sending control signals to portal-control devices.
c. Maintain a date-, time-, and Location-stamped record of each transaction and 

transmit transaction records to the central station.
4. With power supplies sufficient to power at voltage and frequency required for field 

devices and portal-control devices.
5. Data Line Problems:  For periods of loss of communication with the central station, or 

when data transmission is degraded and generating continuous checksum errors, the 
controller shall continue to control entry by accepting identifying information, making 
authentication decisions, checking privileges, and controlling portal-control devices.
a. Store up to 1000 transactions during periods of communication loss between the 

controller and access-control devices for subsequent upload to the central station 
on restoration of communication.

6. Controller Power:  NFPA 70, Class II power-supply transformer, with 12- or 24-V ac 
secondary, backup battery and charger or Power over Ethernet (POE)

7. Support a minimum of 16 readers/locks within its antenna range with the ability to support 
at least 63 readers/locks in a maximum system configuration.
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8. Identified with unique MAC address identifiable to the system.
9. Encrypt data using 128 BIT AES encryption.
10. Send and receive data via spread spectrum RF transmission to and from the host
11. Nominal transmission distance of 250’

a. Extended range through alternate hardware and/or using high-security RF 
transport sub-systems.

12. Transmission path to central station:  Communications horizontal cabling to local area 
network.
a. Optional wireless LAN communication with Central Station will be considered after 

project is awarded.
13. Each controller shall receive an assignable IP address
14. Support secure socket communications between the central station and any other portal 

gateway.
15. Integrated half-wave, dipole antennas and/or omni-directional ceiling mount antenna
16. Wall and/or ceiling mountable.

2.9 INTEGRATED READERS AND KEYPADS AND TRIM/LOCK

A. Integrated Readers/locks
1. Power:  Local battery backup using standard, commercially available battery cells with 

capacity to meet 100,000 lock/transactions
2. Battery Monitoring:  Support and transmit a signal of power to the reader/lock drops 

below 10% capacity.
3. Response Time:  Card reader shall respond to passage requests by generating a signal 

that is sent to the controller.  Response time shall be 800 ms or less, from the time the 
card reader finishes reading the credential card until a response signal is generated.

4. Enclosure:  Suitable for surface, semi-flush, pedestal, or weatherproof mounting.  
Mounting types shall additionally be suitable for installation in the following locations:
a. Indoors, controlled environment.
b. Indoors, uncontrolled environment.
c. Outdoors, with built-in heaters or other cold-weather equipment to extend the 

operating temperature range as needed for operation at the site.
5. Display:  Digital visual indicator shall provide visual and audible status indications and 

user prompts.  Indicate power on or off, whether user passage requests have been 
accepted or rejected, and whether the door is locked or unlocked.

6. Readers
a. Proximity Readers:

1) Active-detection proximity card readers shall provide power to compatible 
credential cards through magnetic induction, and shall receive and decode a 
unique identification code number transmitted from the credential card.

2) Passive-detection proximity card readers shall use a swept-frequency, RF 
field generator to read the resonant frequencies of tuned circuits laminated 
into compatible credential cards.  The resonant frequencies read shall 
constitute a unique identification code number.

3) The card reader shall read proximity cards in a range from contact to at 
least 6 inches (150 mm) from the reader.

b. Keypad and Proximity-Reader Combination:  Designed to operate with either 
kepayd entry or by presenting the credential card or to require require an entry on 
the keypad before presenting the credential card.
1) Keypad:  Allow the entry of alphanumeric characters that are associated 

with a specific credential.  Keypads shall contain an integral 
alphanumeric/special symbol keyboard.  Keypad display or enclosure shall 
limit viewing angles of the keypad as follows:
a) Maximum Horizontal Viewing Angle:  Plus or minus 5 degrees or less 

off a vertical plane perpendicular to the plane of the face of the 
keypad display.
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b) Maximum Vertical Viewing Angle:  Plus or minus 15 degrees or less 
off a horizontal plane perpendicular to the plane of the face of the 
keypad display.

2) Proximity Reader:  As specified above.
c. Mounting:  Integrated into door hardware smart locking device

7. Function:  Provide local entry-control functions including one- and two-way 
communications with Gateway Portal operating in both a distributed, fully intelleigent 
reader, or in a stand-alone mode.
a. Operate as a stand-alone portal controller using the downloaded database during 

periods of communication loss between the controller and the field-device network.
b. Accept information generated by the entry-control devices; automatically process 

this information to determine valid identification of the individual present at the 
portal:
1) On authentication of the credentials or information presented, check 

privileges of the identified individual, allowing only those actions granted as 
privileges.

2) Privileges shall include, but are not limited to, time of day control, day of 
week control, group control, and visitor escort control.

c. Maintain a date-, time-, and Location-stamped record of each transaction.  A 
transaction is defined as any successful or unsuccessful attempt to gain access 
through a controlled portal by the presentation of credentials or other identifying 
information.

d. Operate in non-dedicated mode such that any reader/lock shall be able to report to 
and through any portal gateway.

e. Monitor door position status to detect door open and door locked and secure.  In 
no event will a separate contact be required to be mounted to the frame of the door 
and wired back to a separate contact monitoring device.  All alarm monitoring at 
the door/portal will be monitored by the reader/lock itself and shall not require 
additional controller support.

f. Support request to exit status that will be reported sperately as a separate, 
auditable transaction.  In the event that an attempt to exit is made, but the 
door/portal remains closed (secure), then the transaction will not be required as a 
valid RQE and will time out after the shunt time has expired.

g. Report multiple, incorrect, PIN attempts (greater than 3) as an alarm attempt.
h. Support up to 7 unique shunt times for specific groups of individuals and meet 

ADA compatibility requirements for extended shunt times for any single or groups 
of physically impaired cardholders.

i. Inputs:
1) Data from entry-control devices; use this input to change modes between 

access and secure.
2) Database downloads and updates from the central station that include 

enrollment and privilege information.
j. Outputs:

1) Indicate success or failure of attempts to use entry-control devices and 
make comparisons of presented information with stored identification 
information.

2) Grant or deny entry by sending control signals to portal-control devices.
3) Maintain a date-, time-, and Location-stamped record of each transaction 

and transmit transaction records to the central station.
k. Data Line Problems:  For periods of loss of communication with the central station, 

or when data transmission is degraded and generating continuous checksum 
errors, the controller shall continue to control entry by accepting identifying 
information, making authentication decisions, checking privileges, and controlling 
portal-control devices.
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1) Store up to 8000 transactions during periods of communication loss 
between the controller and access-control devices for subsequent upload to 
the central station on restoration of communication.

l. Provide unique set of access priveleges for each cardholder per reader/lock.
m. Support a minimum of 2000 ID’s
n. Dynamic memory allocation
o. Auto-enroll mode.
p. Identified with unique MAC address identifiable to the system.
q. Encrypt data using 128 BIT AES encryption.
r. Send and receive data via spread spectrum RF transmission to and from the 

Gateway controller
s. For exit device applications, the wireless reader shall provide support for an 

integral Request to Exit (RQE) switch, Door Position switch (DS) and Latchbolt 
Position switch (LS)

t. Support the following reader technologies
1) 125kHz HID and Indala compatible Proximity cards with variable bit formats 

such that multiple user defined bit formats can be supported at the reader
8. Mounting:  Installed within the existing door cut-out without routing the door to supply 

power through electric transfer hinge.
9. Wireless Communications

a. Communicate on 802.15.4 frequency allocated so as not to be affected by 
standard 802.11 systems

b. Spread spectrum radio transmisstion at 204.5 GHz
c. Integrated half-wave, dipole antennas
d. Nominal transmission distance of 250’

B. Door Hardware General:
1. GHMA A156.3 Grade 1.
2. Listed UL 10C
3. Fit ANSI A115.1 door penetration
4. See Division 8 section “Door Hardware” for additional exit device requirements

C. Exit Device:  
1. Integral Wireless Communication Device.
2. Integral door position switch
3. Integral Request to Exit Switch and Door Position switch TRIM
4. Battery pack for primary power
5. Visible and audible user indicateors
6. 2000 G’s RMS shock resistance
7. Weatherproofed for exterior applications
8. Operating temperature of -22 to +140 degrees Fahrenheit

D. Mortise Locks
1. Solid, one-piece, ¾-inch (19-mm) throw bolt made of hardened stainless steel
2. Latchbolt and deadbolt shall extend into the case a minimum of 3/8 inch (9.5 mm) when 

fully extended
3. Auxiliary deadlatch to be made of one-piece stainless steel, permanently lubricated.
4. Curved strike lip
5. Levers:

a. Handles forged of cast brass, bronze, or stainless steel construction and conform 
to ANSI A117.1.  

b. Solid without any hollow cavities.
c. Operate a roller bearing, spindle-hub mechanism
d. Independent, spring mechanism control

6. Cylinders: 
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a. Mortise style with concealed internal setscrew for securing the cylinder to the 
lockset.  Internal setscrew accessible by removing the core, with a control key, 
from the cylinder body.

b. Spindle design to prevent forced entry from attacking of lever.
7. Lockset:  7-pin, removable, and interchangeable core
8. Core face same finish as lockset
9. Integral Request to Exit switch and Door Position switch
10. Integral Latch Position switch
11. Integral Key Override switch
12. Integral Wireless Communication Device

2.10 AUTOMATIC DOOR OPERATOR INTERFACE

A. Power Door Operator:  Interface electrical operation of door operator with controls in this 
Section.  Power Door Operators shall be connected, monitored, and controlled, by the security 
access controllers.  

B. Wireless Access Controller
a. Support access control for a single door with one reader and free egress on the 

same door
b. Interface with token reader utilizing a standard Wigand protocol to unlock various 

electrified locking hardware such as electric strikes, exit device trim, electro-
magnetic locks, and other low voltage applications.

c. Support locally powered locking device rated up to 4 amps at 12/24VDC
d. Auxiliary relay output will be available to driver other related outputs.  Relay shall 

be rated 2 Amps 12/24VDC
e. Wireless access controller will have the same feature set of software capabilities 

as the standard wireless reader for up to 65,000 ID’s, 144 Time Zones, variable 
shunt times for different staff groups, and ADA compliance

f. The wireless access controller will be able to support any Wigand card format from 
16 to 128 bits and shall be able to serve as a log on or enrollment reader where an 
individual or group of individuals may “badge” into the system and the system will 
identify their card data so the card can be auto-enrolled.

g. The wireless access controller shall provide wireless communications back to a 
Gateway Controller such that no separate controllers will be required for decision 
making.  All door related decisions will be made at the wireless access controller 
local to the reader(s) it serves.

h. All terminations to the wireless access controller shall be through plug in wired 
block terminals.  No special tools will be required to install the unit.

i. The reader shall be able to minotor in different modes such that it is able to serve 
as a smart I/O module supporting I/O functions either as ancillary services to its 
primary role as an access control device or as its sole role.  In this mode the 
wireless access controller shall be able to provide the following
1) As a wireless reader module with support for a dedicated Door Position 

switch (DS), Latchbolt Position switch (LS), Request to Exit (RQE), and key 
by pass override with two onboard relays, one rated at 4 Amps for 12/24V 
DC operation, the other at 2 Amps for 12/24V DC operation 

2) Wireless module with 4 supervised inputs, 4 non-supervised inputs, two 
onboard relays with one rated at 4 Amps for 12/24V DC operation, the other 
at 2 Amps for 12/24V DC operation 

3) As a wireless module with 4 supervised inputs, two onboard relays with one 
rated at 4 Amps for 12/24V DC operation, the other at 2 Amps 12/24V DC 
operation plus 4 additional logic driven outputs. In this mode no wireless 
readers would be supported. 

j. Communicate on 802.15.4 frequency allocated so as not to be affected by 
standard 802.11 systems
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k. Spread spectrum radio transmisstion at 204.5 GHz
l. Integrated half-wave, dipole antennas
m. Nominal transmission distance of 250’

2.11 CABLES

A. General Cable Requirements:  Comply with requirements in Section 280513 "Conductors and 
Cables for Electronic Safety and Security" and as recommended by system manufacturer for 
integration requirement.

2.12 TRANSFORMERS

A. NFPA 70, Class II control transformers, NRTL listed.  Transformers for security access-control 
system shall not be shared with any other system.

PART 3 - EXECUTION

3.1 PREPARATION

A. Comply with recommendations in SIA CP-01.

B. Comply with TIA/EIA 606-A, "Administration Standard for Commercial Telecommunications 
Infrastructure."

C. Obtain detailed Project planning forms from manufacturer of access-control system; develop 
custom forms to suit Project.  Fill in all data available from Project plans and specifications and 
publish as Project planning documents for review and approval.
1. Record setup data for control station and workstations.
2. For each Location, record setup of controller features and access requirements.
3. Propose start and stop times for time zones and holidays, and match up access levels for 

doors.
4. Set up groups, facility codes, linking, and list inputs and outputs for each controller.
5. Assign action message names and compose messages.
6. Set up alarms.  Establish interlocks between alarms, intruder detection, and video 

surveillance features.
7. Prepare and install alarm graphic maps.
8. Develop user-defined fields.
9. Develop screen layout formats.
10. Complete system diagnostics and operation verification.
11. Prepare a specific plan for system testing, startup, and demonstration.
12. Develop acceptance test concept and, on approval, develop specifics of the test.

D. In meetings with Architect and Owner, present Project planning documents and review, adjust, 
and prepare final setup documents.  Use final documents to set up system software.

3.2 CABLING

A. Comply with NECA 1, "Good Workmanship in Electrical Construction."

B. Install cables and wiring according to requirements in Section 280513 "Conductors and Cables 
for Electronic Safety and Security."

C. Wiring Method:  Install wiring in raceway except within consoles, cabinets, desks, and counters.  
Conceal raceway and wiring except in unfinished spaces.
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D. Install LAN cables using techniques, practices, and methods that are consistent with 
Category 5E rating of components and fiber-optic rating of components, and that ensure 
Category 6 and fiber-optic performance of completed and linked signal paths, end to end.

E. Boxes and enclosures containing security-system components or cabling, and which are easily 
accessible to employees or to the public, shall be provided with a lock.  Boxes above ceiling 
level in occupied areas of the building shall not be considered accessible.  Junction boxes and 
small device enclosures below ceiling level and easily accessible to employees or the public 
shall be covered with a suitable cover plate and secured with tamperproof screws.

F. Install end-of-line resistors at the field device location and not at the controller or panel location.

3.3 CABLE APPLICATION

A. Comply with TIA 569-B, "Commercial Building Standard for Telecommunications Pathways and 
Spaces."

B. Cable application requirements are minimum requirements and shall be exceeded if 
recommended or required by manufacturer of system hardware.

C. TIA 485-A Cabling:  Install at a maximum distance of 4000 ft. (1220 m).

D. Install minimum No. 16 AWG cable from controller to powered door operators.  Do not exceed 
50 ft. (15 m).

E. Install minimum No. 18 AWG ac power wire from transformer to controller, with a maximum 
distance of 10 ft. (3 m).

3.4 GROUNDING

A. Comply with Section 260526 "Grounding and Bonding for Electrical Systems."

B. Comply with IEEE 1100, "Recommended Practice for Power and Grounding Electronic 
Equipment."

C. Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to 
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

D. Bond shields and drain conductors to ground at only one point in each circuit.

E. Signal Ground:
1. Terminal:  Locate in each equipment room and wiring closet; isolate from power system 

and equipment grounding.
2. Backbone Cable:  Extend from signal ground bus to signal ground terminal in each 

equipment room and wiring closet.

3.5 INSTALLATION

A. Push Buttons:  Where multiple push buttons are housed within a single switch enclosure, they 
shall be stacked vertically with each push-button switch labeled with 1/4-inch- (6.4-mm-) high 
text and symbols as required.  Push-button switches shall be connected to the controller 
associated with the portal to which they are applied, and shall operate the appropriate electric 
strike, electric bolt, or other facility release device.

B. Install card readers, keypads, push buttons, and biometric readers.
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3.6 IDENTIFICATION

A. In addition to requirements in this article, comply with applicable requirements in 
Section 260553 "Identification for Electrical Systems" and with TIA/EIA 606-A.

B. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
1. All wiring conductors connected to terminal strips shall be individually numbered, and 

each cable or wiring group being extended from a panel or cabinet to a building-mounted 
device shall be identified with the name and number of the particular device as shown.

2. Each wire connected to building-mounted devices is not required to be numbered at the 
device if the color of the wire is consistent with the associated wire connected and 
numbered within the panel or cabinet.

3.7 SYSTEM SOFTWARE AND HARDWARE

A. Develop, install, and test software and hardware, and perform databases tests for the complete 
and proper operation of systems involved.  Assign software license to Owner.

3.8 PROGRAMMING

A. Provide each Wireless Access Controller, Portal Gateway,  and Reader/Lock with a static IP 
address.  Coordinate with owner IT personnel

B. Doors with monitor status only will transmit a wireless signal from the door contact to the WAC 
to monitor door status.  No card access is possible through these doors.

3.9 FIELD QUALITY CONTROL

A. Perform tests and inspections.
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

B. Tests and Inspections:
1. LAN Cable Procedures:  Inspect for physical damage and test each conductor signal path 

for continuity and shorts.  Use Class 2, bidirectional, Category 5 tester.  Test for faulty 
connectors, splices, and terminations.  Test according to TIA/EIA 568-B.1, "Commercial 
Building Telecommunications Cabling Standards - Part 1: General Requirements."  Link 
performance for UTP cables must comply with minimum criteria in TIA/EIA 568-B.1.

2. Test each circuit and component of each system.  Tests shall include, but are not limited 
to, measurements of power-supply output under maximum load, signal loop resistance, 
and leakage to ground where applicable.  System components with battery backup shall 
be operated on battery power for a period of not less than 10 percent of the calculated 
battery operating time.  Provide special equipment and software if testing requires special 
or dedicated equipment.

3. Operational Test:  After installation of cables and connectors, demonstrate product 
capability and compliance with requirements.  Test each signal path for end-to-end 
performance from each end of all pairs installed.  Remove temporary connections when 
tests have been satisfactorily completed.

C. Devices and circuits will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.
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3.10 STARTUP SERVICE

A. Engage a factory-authorized service representative to supervise and assist with startup service.
1. Complete installation and startup checks according to approved procedures that were 

developed in "Preparation" Article and with manufacturer's written instructions.
2. Enroll and prepare badges and access cards for Owner's operators, management, and 

security personnel.

3.11 PROTECTION

A. Maintain strict security during the installation of equipment and software.  

3.12 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain security access system.  See Section 017900 "Demonstration and 
Training."

B. Develop separate training modules for the following:
1. Computer system administration personnel to manage and repair the LAN and databases 

and to update and maintain software.
2. Operators who prepare and input credentials to man the control station and workstations 

and to enroll personnel.
3. Security personnel.
4. Hardware maintenance personnel.
5. Corporate management.

END OF SECTION 28 1300
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