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SECTION 01 00 00 - GENERAL REQUIREMENTS

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements.

1.2 MISCELLANEOUS PROVISIONS

A. Execution of the Contract by Contractor is a representation that Contractor has visited the site, 
become familiar with local conditions under which the Work is performed and correlated 
personal observations with requirements of the Contract Documents. Contractor acknowledges 
and agrees that the information contained in the Contract Documents is adequate and sufficient 
for completion of the Work.

B. The Contractor shall notify and apprise all Subcontractors and any other parties to the Contract 
of, and bind them to the conditions of the Owner-Contractor Agreement.

C. The provisions of the Owner-Contractor Agreement, including General and Supplementary 
Conditions, when included, and Section 01 00 00 "General Requirements" apply to the Work 
specified in each Section of the Specifications.

D. Where conflicts occur concerning the Architect's duties and responsibilities between the 
General Conditions and the Agreement between the Owner and Architect, the Agreement shall 
take precedence.

E. If not otherwise included in the Owner-Contractor Agreement or specifically included in the 
procurement documents, obtain the Owner's insurance requirements prior to submitting a bid or 
a proposal.

1. Contractor's Commercial General Liability insurance shall contain no exclusion that 
denies coverage for claims arising out of or contributed to by fungi, mildew, mold, or 
resulting allergens.  If exclusion exists and cannot be removed by endorsement, submit 
proof of coverage for fungi, mildew, mold, or resulting allergens under a Pollution Legal 
Liability or Contractor's Pollution Liability policy.  Coordinate with the Owner for 
required insurance type and amounts.

F. Work by Owner:  Items noted NIC are provided by Owner or under separate contract including 
work identified as systems furniture.

G. Work under Other Contracts:  Owner reserves the right to award separate contracts for other 
work.  Coordinate work under the contract required for smooth completion of the work.

GENERAL REQUIREMENTS
Copyright 2021 Gensler
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1.3 WORK RESTRICTIONS

A. Contractor Use of Site:  Limit use of site to extent required to perform Work and to limits 
indicated on Drawings.  

1. Keep entrances clear and available to building management, tenants and emergency 
vehicles.

2. Do not block entrances, fire exits or lanes, or delivery routes.
3. Do not use areas for parking or storage of materials.
4. Schedule deliveries to minimize space and time requirements for storage of materials and 

equipment on site.
5. Arrange access to Work area through Building Management.  Do not disturb Owner, 

tenant, or building operations.
6. Arrange schedule of deliveries through Building Management.
7. Repair damage caused by construction operations.  Protect building and its occupants 

during construction period.
8. Comply with Building regulations and procedures for construction work.

B. Noise Control:  Minimize objectionable noise levels and notify Owner in advance of noisy 
operations.  Do not operate gasoline and diesel engine driven tools and pump equipment on 
Project site without specific prior written approval from Owner and Architect. The Owner and 
Building Management reserve the right when necessary to require excessive noise transmitting 
procedures be stopped during certain periods of time.

C. Occupancy:  

1. Adjacent Occupancy:  Adjacent floors of the building will be occupied during 
construction.  Do not close or obstruct walkways, corridors, or occupied or used facilities 
without written permission from Building Management, Owner, and authorities having 
jurisdiction.

2. Provide minimum 72 hours notice to Building Management and Owner of activities that 
affect building or tenant operations.

3. Owner reserves the right to place and install equipment in completed areas, prior to 
Substantial Completion providing occupancy does not interfere with completion of the 
Work.  Placing of equipment does not constitute acceptance of the total Work.

1.4 SUBSTITUTION PROCEDURES

A. Changes in the products, materials, equipment, systems, and methods of construction specified 
in the Contract Documents are considered substitutions.  When substitutions are considered, 
submit substitution request with adequate time for the Architect to review and consider the 
substitution request.

1. Substitutions will not be considered for acceptance:

a. When indicated and implied on shop drawings and product data submittals;

GENERAL REQUIREMENTS
Copyright 2021 Gensler

01 00 00 -  2



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

b. When acceptance will require substantial revision of Contract Documents;
c. When, in judgment of Architect, do not include adequate information necessary for 

a complete evaluation.

2. Substitutions after Award of the Contract may be considered by the Architect. Make 
request on form available from the Architect.  Include the following:

a. Product identification and description (marketing brochures and guide 
specifications are not acceptable; provide manufacturer technical data and ICC-ES 
Research/Evaluation Reports).

b. Substantiating data indicating compliance with performance and test data.
c. References.
d. Samples.
e. Itemized comparison of the proposed substitution with the product specified.
f. Data relating to Contract time, schedule, design, visual effect.
g. Compatibility with adjacent materials.
h. Submit complete and accurate cost data and compare the proposed substitution 

with the product specified regardless if the Contract Sum is affected.  Include cost 
data for adjacent work affected by the proposed substitution.

3. Do not order and install substitute products, systems, equipment, and change sequencing 
without written acceptance of the Request for Substitution by Architect and Owner.  
Submission of the Request for Substitution does not constitute an approval.  If the request 
is rejected for any reason, the rejection is considered final.

4. In making formal request for substitution, Contractor represents to the Owner and the 
Architect that:

a. It has investigated proposed substitution and has determined it is equivalent to or 
superior in every respect to the specified product or materials, will fit into the space 
provided, and is compatible with adjacent materials.

b. It will provide the same or better warranties.
c. It certifies cost data is complete and includes related costs under the Contract and 

waives claim to additional cost related to the proposed substitution which 
subsequently become apparent.

d. It accepts responsible for delays and costs caused by the substitution if approved 
unless delays and costs are specifically mentioned and approved on the Request for 
Substitution Form by the Owner and the Architect.

e. It will coordinate the installation of the accepted substitute, making changes 
required for the Work to be complete in all respects.

5. Architect will solely determine acceptability of proposed substitutions.
6. The Contractor bears full responsibility for investigating and providing supporting data 

for proposed substitution.  Requests for substitutions that are not accompanied by 
complete supporting data and are not submitted on the Architect's form will be returned 
without review or comment. 

GENERAL REQUIREMENTS
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1.5 ALLOWANCES  

A. Lump sum allowances include cost to Contractor of specific products and materials identified 
by Architect as an allowance and include taxes, freight, and delivery to site.

B. Contractor's costs for receiving and handling at site, labor, installation, overhead and profit, and 
similar costs related to products and materials identified by Architect under allowances shall be 
included as part of the Contract Sum and not part of the allowance.

C. Return unused materials purchased under an allowance to manufacturer or supplier for credit to 
Owner, after installation has been completed and accepted.

D. If requested by Architect, prepare unused material for storage by Owner when it is not 
economically practical to return the material for credit.  If directed by Architect, deliver unused 
material to Owner's storage space.  Otherwise, disposal of unused material is Contractor's 
responsibility.

1.6 ALTERNATES  

A. 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.

B. Modify or adjust affected adjacent Work necessary to completely integrate Work of the 
alternate into the Work.  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.

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

1.7 CONTRACT MODIFICATION PROCEDURES

A. Minor Changes in the Work:  Architect may issue supplemental instructions authorizing Minor 
Changes in the Work, not involving adjustment to the Contract Sum or the Contract Time.

B. Proposal Requests:  

1. Owner Initiated Proposal Requests:  Architect will issue a description of proposed 
changes that may require adjustment to the Contract Sum or the Contract Time.  

a. Proposal Requests issued by Architect are for information only.  Do not interpret 
instructions to stop Work in progress or to execute a proposed change.

GENERAL REQUIREMENTS
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b. Within 5 days after receipt of Proposal Request, submit quotation estimating cost 
adjustments to the Contract Sum and the Contract Time necessary to execute the 
change. Indicate applicable taxes, delivery charges, equipment rental, and amounts 
of trade discounts. Include an updated Contractor's Construction Schedule that 
indicates the effect of the change.  Use available total float before requesting an 
extension of the Contract Time.

2. Contractor Initiated Proposals (Change Order Requests):  Propose changes by submitting 
a request for a change.

a. Include statement that outlines reasons for the change and the effect of the change 
on the Work.  Provide complete description of the proposed change.  Indicate effect 
of proposed change on the Contract Sum and the Contract Time.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include an updated Contractor's Construction Schedule that indicates effect of 
change.  Use available total float before requesting an extension of the Contract 
Time.

d. Comply with requirements if the proposed change requires substitution of one 
product or system for product or system specified.

C. Change Order Procedure:  On Owner's approval of a Proposal Request, Architect will issue a 
Change Order for signatures of Owner and Contractor.

1.8 REQUESTS FOR INTERPRETATION (RFI)

A. Use an RFI to ask questions related to the Work; subject to the conditions contained within this 
Article.

B. Authorship:  Contractor.

C. Prohibitions: RFI shall not be used for the following:

1. Request for approval of substitutions. 
2. To request an adjustment of the Contract Time or Contract Sum.
3. To request interpretation of Architect's action on submittals.
4. To transfer coordination responsibility from the Contractor to the Owner or the Architect.

D. Procedure:

1. Each RFI shall address one subject.

GENERAL REQUIREMENTS
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2. Each RFI shall contain specific reference to the drawing number(s), detail number(s), 
schedule type(s), bulletin number(s), specification section(s) and paragraph number(s), or 
other related document(s) pertinent to the Contractor's question.  The date of each 
referenced drawing number, bulletin, specification section or other related document 
shall be identified.  In preparing each RFI, verify the applicable dimension(s), field 
conditions, drawing requirements (small through large scale details), and/or specification 
section requirements pertaining thereto.  Where supplementary sketches are required to 
clarify an inquiry, attach supplementary sketches, at large scale, illustrative of the 
inquiry.  Sketches shall include sufficient detail, materials, dimensions, thicknesses, 
assembly, attachments, relation to adjoining work, structural grid references, and all other 
pertinent data and information for the Architect to make an informed response.  Suggest 
solution(s) to inquiries, if applicable.  Should the Contractor's solution(s) have an impact 
on Contract Sum or Contract Time, it shall be so stated within the RFI.

3. Each RFI shall be dated and sequentially numbered.
4. Each RFI shall be reviewed and signed by the Contractor prior to transmitting to the 

Architect.
5. Duration of RFI Response Upon Receipt:  5 business days.

1.9 PROJECT MANAGEMENT AND COORDINATION

A. Coordination:  Coordinate scheduling, submittals, and Work of various Specification Sections 
to assure efficient and orderly sequence of installation of interdependence.  Verify utility 
requirements and characteristics of operating equipment are compatible with building utilities.  
Coordinate space requirements and installation of mechanical and electrical work indicated on 
Drawings.  Follow routing shown for pipes, ducts, and conduit as closely as possible.  Conceal 
pipes, ducts, and wiring within construction in finished areas.

B. Conferences and Meetings:  Preside at meetings, record minutes, and distribute typed copies 
within two days following each meeting.  Schedule preconstruction conference after Notice of 
Award.

1. Conduct progress meetings at weekly intervals.

1.10 SUBMITTALS

A. Submittal Procedures:  

1. Coordinate preparation and processing of submittals with performance of construction 
activities.

2. Place a permanent label or title block on each submittal for identification.  Indicate name 
of firm or entity that prepared each submittal on label or title block.  Identify project, 
Contractor, subcontractor or supplier, specification section and drawings sheet number, 
and pertinent references and data.  Assign unique identifier, including revision number, 
numbered consecutively.  Retain numbering system throughout revisions

GENERAL REQUIREMENTS
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3. Review and coordinate each shop drawing for constructability and compliance with 
Contract Documents.  Apply Contractor's stamp, sign, and certify review and verification 
of materials required, field dimensions, adjacent construction work, and coordination of 
information in accordance with requirements. 

4. Identify variations from Contract Documents and material or system limitation affecting 
performance of the completed Work.

5. Incomplete submittals will be returned without comment for completion of the submittal.
6. Revise and resubmit as required; identify changes made since previous submittals.
7. Package each submittal individually and appropriately for transmittal and handling using 

transmittal form.  Submittals received from sources other than Contractor will be 
discarded unopened.

8. Use final submittals with mark indicating action taken by Architect in connection with 
construction.

B. Submittal Preparation:  Submit each submittal electronically, unless otherwise indicated.  Mark 
and retain submittal copy as a Project Record Document.

C. Processing Time:  Promptly submit Shop Drawings, Product Data, and Samples as to cause no 
delay in the Work.  Allow enough time for submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt of submittal.  Architect will 
document on submittal the date of receipt.  Submittals delivered to the Architect after 4 pm will 
be noted as received on the next business day.
1. Initial Review:  Allow 10 working 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.  
Delaying submittals to facilitate coordination between submittals shall not constitute a 
delay of the Work nor shall it be the basis for an extension of time.

2. Sequential Review:  Sequential review is a submittal that requires review by more than 
one design discipline.  Where sequential review of submittals by Architect's consultants, 
Owner, or other parties is required, time shall be allocated to reflect sequential review.

3. Allow 10 working days for review of each resubmittal.
4. 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.

D. Construction Progress Schedules:  Submit initial schedule within 10 days after date of 
Agreement for review.

1. Submit revised schedules with each Application for Payment, identifying changes since 
previous version.  Indicate estimated percentage of completion for each item at each 
submission.

2. Submit horizontal bar chart with separate line for each major section of work or 
operation, identifying first day of each week.

E. 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.  Submit 
one electronic copy for Architect's review.  

GENERAL REQUIREMENTS
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F. Samples:  When specified, submit full size, fully fabricated samples cured and finished as 
specified and physically identical with material or product proposed, including partial sections 
of manufactured or fabricated components, cuts or containers of materials, color range sets, and 
swatches showing color, texture, and pattern.

G. Manufacturer's Certifications:  Submit electronic copy of certifications to Architect for review, 
indicating material or product compliance with specified requirements.  Submit supporting 
data, affidavits, and certifications electronically.

1.11 QUALITY REQUIREMENTS

A. Control of Installation:  Monitor quality control over suppliers, manufacturers, products, 
services, site conditions, and workmanship to produce Work of specified quality.

1. Comply with manufacturer's instructions.
2. Comply with specified standards as a minimum quality for Work except when more 

stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship.

a. Comply with reference standards by date of issue current as of date of Contract 
Documents.  In the event of conflict, request clarification from Architect prior to 
commencement of Work.

b. If compliance with two or more standards result in conflicting requirements for 
minimum quantities or quality levels, comply with the most stringent requirement.  
Refer uncertainties and requirements that are different, but apparently equal, to 
Architect for a decision before proceeding.

B. Inspection and Testing Laboratory Services:  Unless otherwise noted, Owner will employ and 
pay for services of an independent firm to inspect and test the work.

1. Cooperate with the inspection and testing agencies; furnish samples of materials, design 
mix, equipment, tools, storage, and assistance as requested.

2. Notify agency minimum 24 hours in advance for operations requiring services.
3. Make arrangements and pay for additional samples and tests required for Contractor's 

use.
4. Comply with requirements of individual Specification Section.
5. Testing Laboratory Criteria:  Independent agency having National Bureau of Standards 

(CCRL) certification.

C. Special Tests and Inspections:  Where required by Code or Specifications, Owner will engage a 
qualified testing agency or special inspector to conduct special tests and inspections required by 
Code or authorities having jurisdiction as the responsibility of Owner.

D. Repair and Protection:  On completion of testing, inspecting, and sample taking, repair 
damaged construction and restore substrates and finishes.

1. Protect construction exposed by or for quality control service activities.
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2. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality control services.

1.12 TEMPORARY FACILITIES AND CONTROLS

A. Regulatory Requirements:  

1. Building Code, including local requirements for permits, testing and inspection.
2. Health and safety regulations.
3. Fire protection regulations.
4. Utility company regulations and recommendations governing temporary utility services.
5. Police, Fire Department, and Emergency or Rescue Squad rules and recommendations.
6. Applicable industry standards cited in individual specification sections.

B. Conditions of Use:  Keep clean and neat; operate in a safe and efficient manner.  Do not 
overload facilities or permit them to interfere with progress.  Do not allow hazardous, 
dangerous, or unsanitary conditions or public nuisances to develop.

1. Take necessary fire prevention measures.  Maintain facilities in sanitary condition.
2. Maintain site security and protect facilities in a safe, lawful, and publicly acceptable 

manner.
3. Installer of each permanent utility is responsible for its operation, maintenance, and 

protection if used for construction services during the construction period.
4. Do not overload temporary services or facilities, and do not permit them to interfere with 

the progress of the Work.  Do not allow unsanitary conditions, public nuisances, or 
hazardous conditions to develop or persist on the site.

5. The use of powder actuated tools is prohibited except by written approval of the Owner.  
Complete the work using other means.  Should it not be practical or deemed too 
expensive in time or dollars, request permission in writing with complete explanation and 
description of procedure together with suitable credit.  Do not bring tools or ammunition 
onto the site without written approval of the Owner.

C. Construction Office:  Use area within existing building designated by Owner.  Restore to 
original condition upon completion of the Work.

D. Continuation of Services:  When necessary to temporarily shut down building or portion of 
building due to mechanical or electrical change over, notify Owner in writing minimum 72 
hours in advance and schedule shut down to accommodate Owner and staff.  Shut downs must 
be of limited duration, scheduled, and written approval obtained from Owner.

1. Limit durations of shutdowns and schedule to accommodate both the Contractor and the 
Owner.  The shut down must yield to Owner's needs and is not justification for additional 
compensation unless approved by the Owner as above and beyond normal project shut 
down.

E. Existing and Temporary Utilities:  Connecting into existing utilities and services is permitted to 
the extent it is available.  Assume full responsibility for the systems including cleaning and 
restoration and practice energy conservation.  Provide hook ups and extensions required.
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1. Provide branch ducts as required.  Maintain minimum ambient temperature of 50 deg F in 
areas where construction is in progress unless otherwise indicated.

2. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 
accumulation of dust of fumes, vapors, and gases.

3. Provide and maintain plumbing and water for construction services.  Provide hoses, 
branch piping, and connections required.

4. Use designated toilet facilities, wash facilities, and drinking water fixtures designated by 
Owner.  Maintain clean and sanitary facilities.

F. Telephone Service:  Provide, maintain, and pay for cellular phone for Contractor's 
superintendent's use.

G. Barriers:  Provide barriers to prevent unauthorized entry to construction areas and to protect 
existing facilities and adjacent properties from damage in compliance with governing 
authorities.

H. Scaffolding, Hoists, Stays, Ladders:  Comply with NFPA 241.

I. Temporary Enclosures, Partitions, and Protections:  When temporary enclosures or partitions 
are necessary, provide fire retardant treated lumber. 

1. Provide dustproof partitions and barriers as required or as indicated to prevent spreading 
dust and fumes to occupied portions of the building.  Construct from minimum 4 inch 
studs, Type X gypsum board with taped joints on occupied side, 1/2-inch-thick fire 
retardant treated plywood on demolition or construction side, and fill partition cavity with 
sound deadening materials.

J. Parking:  Use designated areas for construction parking to the extent available.  Coordinate 
with Building Management and Owner.  Make arrangements for off site parking for overflow.

K. Cleaning:  Maintain areas free of waste materials, debris, and rubbish.  Clean site daily and 
leave in orderly condition.

1. Arrange for daily trash and debris removal.  Do not use building dumpsters unless 
permitted in writing by Owner.

2. Do not allow flammable or hazardous materials or refuge to accumulate.  Arrange for 
legal removal and disposal of flammable or hazardous materials.

3. Comply with hauling and disposal regulations of authorities having jurisdiction.

L. Removal of Utilities, Facilities, and Controls:  Remove temporary utilities, equipment, 
facilities, and materials prior to Substantial Completion Application.

M. Clean and repair damage caused by installation or use of temporary work at no additional 
expense to the Owner.
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1.13 PRODUCT REQUIREMENTS

A. Products:  New materials, machinery, components, equipment, fixtures, and systems forming 
work, but does not include machinery and equipment used for preparation, fabrication, 
conveying, and erection of work.  Use interchangeable components of the same manufacturer 
for similar components.  Use new materials in the execution of the Work unless otherwise 
indicated.

B. Transportation, Handling, Storage, and Protection:  Transport, handle, store, and protect 
materials in accordance with manufacturer's instructions.

1.14 EXECUTION

A. Existing Conditions:  The existence and location of utilities, and construction indicated as 
existing are approximate.  Prior to commencement of Work, investigate and verify existence 
and location of mechanical and electrical systems and other construction affecting the Work.

B. Field Measurements:  Take field measurements required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit 
to adjacent construction, verify dimensions of construction by field measurements prior to 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying 
Work.

C. Layout Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

1. Lay out work to be performed.  Provide and pay for construction layout work.  Verify 
dimensions shown on the Drawings.  Notify Architect in writing of discrepancies found 
before proceeding or continuing with the Work.

2. During progress of the Work, establish additional benchmarks, reference lines and 
reference points and levels as necessary for the guidance and information of each trade 
and for the field verification of specified construction tolerances.  Calculate and measure 
required dimensions within indicated or recognized tolerances.

3. Locate work and components of the work accurately, in correct alignment and elevation, 
as indicated.

4. Comply with manufacturer's written instructions and recommendations.
5. 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.

D. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component 
securely in place, accurately located and aligned with other portions of the Work.  

E. Mounting Heights:  Where mounting heights are not indicated, mount components at heights 
compliant with ADAAG when applicable.

F. Cutting and Patching:  
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1. Employ skilled and experienced installer to perform cutting and patching new or existing 
work; restore using new materials.

2. Submit written request in advance of cutting or altering structural or building enclosure 
elements.

3. Fit Work tight to adjacent elements.  Maintain integrity of wall, ceiling, or floor 
construction; completely seal voids.

4. Refinish surfaces to match adjacent finishes.
5. Restore to original or required fire and smoke ratings.

G. Core Drilling:  Perform core drilling of structural slabs to accommodate passage of pipe 
sleeves, ducts, conduit, or similar utility service lines through floors by trade requiring opening.  
Supervise patching holes and verify any core drilled hole through structural slab is fire stopped 
with approved firestopping complying with appropriate UL listing.  

1. Notify Owner minimum 48 hours in advance of core drilling to obtain approval.  Each 
day core drilling is required, obtain permission of the Owner and Building Management 
prior to commencement of core drilling.  Comply with the following requirements:

a. Demonstrate effectiveness of ground fault safety device in stopping the drill when 
the bits contacts metal.

b. Investigate area where core drilling will occur to determine:

1) the exact location of penetration on the ceiling below;
2) the possibility of predictable conduit running through the slab or potential, 

foreseeable problems;
3) obtain approval for drill bit coolant from Owner and Architect; and
4) advise Owner and Architect of necessary precautions.

H. Protection of Work:  Protect existing and new work and equipment from damage.  The 
Installing trade is responsible for the protection of its work until the work is complete and 
materials and apparatus have been tested and accepted.  Obtain directions and continue 
protection of work after Installer is no longer on the job. Repair or replace damaged work. 

1. Exercise care to prevent damage to existing Work, equipment, landscaping, fixtures, 
utilities, and similar items during construction period until Final Acceptance.  Repair or 
replace damaged items or Work at no expense to Owner.

2. Take responsibility for installed Work and arrange to protect Work, equipment, and 
materials in accordance with recommendations of manufacturer and installer.  Cover 
Work, equipment, and materials to protect from dirt, construction dust, traffic, wear, and 
injury including damage from workmen.  Repair or replace damaged Work.

3. Promptly repair damage to work of other trades, existing conduits, ducts, drains, sewers, 
pipes, utilities, and similar items at the expense of the offending installer or trade.
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1.15 CONSTRUCTION ENVIRONMENTAL QUALITY PROCEDURES

A. Construction environmental requirements are general in nature, referencing requirements and 
Specification Sections for more detailed requirements.  Notify Owner and Architect if conflicts 
arise between performance of the Work and environmental requirements.

1. Use resources efficiently; the construction, operation, and ultimate reuse or removal of 
the building components is optimized to eliminate unnecessary use of energy, water, and 
raw materials.  

2. Provide healthy and productive indoor environment. 

B. Environmental Procedures:  Minimize environmental impacts of construction activities and 
operations.  Manage environmental quality through use of recycled materials, use of materials 
from sustainably managed forests, energy efficient equipment and fixtures, waste handling 
procedures, and limiting contaminants and irritants emitted into the air, soil, and waterways.  

1. Environmental Quality:  

a. Control sources of outdoor and indoor environmental pollutants.
b. Identify potential means of contaminant spread.
c. Identify reasonable control options for containing contaminants.

2. Select materials and installation methods to maximize renewable resources, increase 
energy efficiency, minimize environmental pollution, and utilize recycled or recyclable 
materials.

C. Indoor Environmental Quality:  Comply with ASHRAE 62.1 to reduce indoor environmental 
quality issues resulting from contaminants during and after construction until date of 
Substantial Completion.

1. Avoid use of materials high in pollutants, such as volatile organic compounds (VOC) or 
toxins.  In addition to VOC limitations specified for low emitting materials adhesive, 
sealants, and paint products, utilize materials and products complying with VOC content 
limitations.

2. Avoid entrainment of pollutants into ventilation air path.
3. Sufficiently ventilate enclosed areas.
4. Protect organic matter and materials against mold, insect infestation, or absorption of 

odors.
5. Sequence construction activities to prevent absorption of contaminants by building 

materials.
6. Limit use of building ventilation system during construction activities. 

a. Cover diffusers, registers, grilles, and open ducts during construction to prevent 
dust and odors from entering ventilation system.  

b. Replace filtration media prior to date of Substantial Completion.

GENERAL REQUIREMENTS
Copyright 2021 Gensler

01 00 00 - 13



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

D. Environmental Considerations:  Protect natural, air, and water resources.  Implement, monitor, 
and enforce environmental quality program during construction activities until date of Final 
Completion.

1. Employ methods of construction that responsibly use resources.  Confine disposal 
operations for demolished and waste materials that are not identified for salvage, 
recycling, or reuse.  Employ job site recycling and salvage procedures.

2. Promote environmental quality including outdoor and indoor quality.  Environmental 
quality includes light quality, acoustic quality, thermal comfort, and air quality.

a. Utilize low emitting materials adhesive, sealants, and paint products.  Maximize 
use of nontoxic, nonhazardous, healthy, and safe building materials.

b. Limit use of building ventilation system during construction activities.  Should 
permanently installed air handlers be used during construction, utilize filtration 
media at each return air grille.

c. Maintain and prevent contamination of the air.

1) Prevent creation of dust, air pollution, and odors.
2) Use temporary enclosures and appropriate methods to limit dust and dirt 

rising and scattering in air to lowest practical level. 
3) Protect stored on site and installed absorptive materials from moisture 

damage.
4) Store volatile liquids, including fuels and solvents, in closed containers.
5) Maintain equipment to reduce gaseous pollutant emissions.
6) Provide minimum 48 hour preventilation of packaged dry products prior to 

installation.  Remove from packaging and ventilate in secure, dry, well 
ventilated space free from strong contaminant sources and residues.  
Provide temperature range of 60 deg F minimum to 90 deg F maximum 
continuously during ventilation period.  Do not ventilate within limits of 
work unless approved by Owner.

d. Provide good ventilation during and after installation of interior wet products and 
interior final finishes

3. Control odors for construction activities, processing, and preparation of materials.  For 
potentially noxious materials, identified and employ control measures complying with 
SMACNA guidelines.

a. Smoking or tobacco materials are not permitted in building or within 25 feet of 
entrances, windows, or outdoor air intakes. 

b. Use of gasoline or fuel fired equipment are not permitted inside enclosed building.
c. Keep wet processes within enclosed building to minimum. 
d. Protect chase and gypsum board materials from water. Remove and replace 

damaged materials.
e. Use low emission materials and chemicals. 
f. Perform cleaning involving chemicals outside building to the extent possible.
g. Unroll or uncrate carpet materials and air off site for minimum of minimum 3 days 

prior to installation.

GENERAL REQUIREMENTS
Copyright 2021 Gensler

01 00 00 - 14



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

h. Remove trash daily to the appropriate recycle container.
i. Treat mold growth according to the procedures recommended by the EPA.
j. Clean inside of walls at base track to remove excess materials and dirt with vacuum 

prior to enclosing wall. 
k. HEPA vacuum concrete floors before installation of floor covering materials.
l. Do not enclose, hide, or paint over mold or chemical contamination.

4. Housekeeping and Pest Management Procedures:  

a. Designate area for food storage and consumption.  Immediately dispose of food or 
food residues after meals or breaks.

b. Minimize entry of dirt with walk off grilles or mats.
c. Inspect and clean coils, fans, and air handler chambers including return air 

chambers prior to start up, final testing, commissioning, and air testing.

5. Control hydrocarbons and carbon monoxide emissions from equipment to comply with 
federal, state, and local allowable limits.  For potentially noxious materials, identified and 
employ control measures complying with SMACNA guidelines.

6. Isolate areas of Work necessary to prevent contamination of clean or occupied spaces.  
Provide pressure differentials or physical barriers to protect clean or occupied spaces.

7. Schedule construction operations involving wet and odorous materials and products prior 
to packaged dry products or odor absorbent materials and products to reduce absorption 
of VOCs by porous materials.

8. Promote conservation efficiencies in operational performance including but not limited to 
durability, maintainability, and energy and water efficiency. 

9. Comply with federal, state, and local environmental regulations for wastes considered 
hazardous or toxic and requiring special disposition, including maintaining 
documentation.

1.16 CLOSEOUT PROCEDURES

A. Closeout Procedures:  Submit written certification that Contract Documents have been 
reviewed, Work inspected, and Work completed in accordance with the Contract Documents, 
and ready for Architect's inspection.

1. Submit final application for Payment identifying total adjusted Contract Sum, previous 
payments, and remaining amount due.

B. Final Cleaning:  Execute final cleaning prior to final inspection.

1. Clean interior and exterior surfaces exposed to view.
2. Legally remove and dispose waste and surplus materials, rubbish, and construction 

facilities from site. Whenever possible, recycle construction wastes and debris.

C. Adjusting:  Adjust operating equipment and materials to ensure smooth and unhindered 
operations.
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D. Operation and Maintenance Data:  Submit two sets prior to final inspection, bound in 8-1/2" x 
11" text pages, three-ring hard cover binder.  Provide an additional copy in electronic PDF 
format.

1. Provide one set of printed operating and maintenance instructions including oil and 
lubrication instructions, filter changes, fan belt adjustments, and similar items.

2. Prepare binder cover with identification title and project name.
3. Internally subdivide binder contents with permanent page dividers, logically organized by 

product division.
4. Contents:

a. Directory listing names, addresses, and telephone numbers of Architect, 
Contractor, subcontractor, and major equipment suppliers.

b. Operation and maintenance instructions arranged by system.
c. Project document and certifications.
d. Shop drawings.
e. Product data.
f. Air and water balance reports.
g. Warranties.

E. Warranties:  Provide duplicate notarized copies.  Execute and assemble document from 
subcontractors, suppliers, and manufacturers.  Submit prior to final Application for Payment.

F. Spare Parts and Maintenance Materials:  Provide products, spare parts, maintenance, and extra 
materials in quantities specified in individual sections.  Deliver to site and place in location 
directed.  Obtain receipt prior to final payment.

1.17 PROJECT RECORD DOCUMENTS

A. Maintain on site in office, one set of Contract Documents and Shop Drawings to be utilized for 
record documents.  Record actual revisions to the work concurrent with construction progress.

B. Submittal:  Submit one hard copy set of marked up record prints and PDF electronic files of 
scanned marked up record drawings with comment function enabled.  Plot each drawing file, 
whether or not changes and additional information were recorded.  Submit documents to 
Architect with claim for final Application for Payment.

1. Prepare a full set of corrected drawings including, but not limited to, the following: 

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Revisions to electrical circuitry.
d. Actual equipment locations.
e. Duct size and routing.
f. Locations of concealed internal utilities.
g. Changes made by Change Order. Note Change Order numbers, and similar 

identification as applicable.
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h. Important additional information that was either shown schematically or omitted 
from original Drawings.

i. Changes made following Architect's written orders.
j. Details not on the original Contract Drawings.
k. Field records for variable and concealed conditions.

1.18 STARTING AND ADJUSTING OF SYSTEMS

A. Starting Systems:  Provide notification minimum 7 days prior to start up of each system.

1. Ensure each piece of equipment or system is ready for operations.
2. Execute start up under supervision of responsible person in accordance with 

manufacturer's instructions.
3. Submit written report stating equipment or system has been properly installed and is 

functioning correctly.

B. Testing, Adjusting, and Balancing:  Appoint, employ, and pay for services of independent firm 
to perform testing, adjusting, and balancing.  Reports will be submitted by independent firm to 
Architect indicating observations and results of tests and indicating compliance with 
requirements.

PART 2 -  PRODUCTS (Not Applicable)

PART 3 -  EXECUTION (Not Applicable)

END OF SECTION 01 00 00

GENERAL REQUIREMENTS
Copyright 2021 Gensler

01 00 00 - 17





Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

SECTION 01 10 00 - SUMMARY

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Work covered by Contract Documents.
2. Work under separate contracts.
3. Owner-furnished products.
4. Purchase contracts.
5. Miscellaneous provisions.

B. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to all Sections.  The Contract 
Documents are complementary, and what is required by one shall be as binding as if required 
by all.

1. In the event of a conflict among the Contract Documents, immediately notify the 
Architect for resolution.

2. Conflicts or discrepancies among the Contract Documents shall be resolved in the 
following order of priority:

a. Amendments and revisions (such as Change Orders and Bulletins) of later date take 
precedence over those of earlier date;

b. The Agreement;
c. Addenda of later date take precedence over those of earlier date;
d. The Supplementary Conditions;
e. The General Conditions;
f. Drawings and Specifications:  Drawings govern Specifications for quantity and 

location.  Specifications govern Drawings for quality and performance.  In the 
event of ambiguity or conflicts, the greater quantity and the better quality shall 
govern.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the following:

1. Selective demolition of existing construction as indicated on Drawings.
2. Construction of interior tenant facilities within an existing building.
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1.3 OWNER-FURNISHED PRODUCTS

A. Owner will furnish products indicated.  The Work includes receiving, unloading, handling, 
storing, protecting, and installing Owner-furnished products and making building services 
connections.

B. Owner-Furnished Products:  As indicated in a schedule on the Drawings.

1.4 MISCELLANEOUS PROVISIONS

A. Special Insurance:  Contractor's Commercial General Liability insurance shall contain no 
exclusion that would deny coverage for any claim arising out of or contributed to by any 
fungus, mildew, mold, or resulting allergens.  If such exclusion exists and cannot be removed 
by endorsement, Contractor shall submit proof of coverage for fungus, mildew, mold, or 
resulting allergens under a Pollution Legal Liability or Contractor's Pollution Liability policy.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 10 00
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SECTION 01 14 00 - WORK RESTRICTIONS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Existing utility interruptions.
2. Use of premises.
3. Occupancy requirements during construction.
4. Occupancy requirements prior to Substantial Completion.
5. Miscellaneous restrictions.

1.2 EXISTING UTILITY INTERRUPTIONS

A. Do not interrupt utilities 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 days in advance of proposed utility interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.

1.3 USE OF PREMISES

A. Access:  At all times, provide the Architect and the Owner's representatives, easy and safe 
access to the Work wherever it is in preparation and progress.  Provide such access so Architect 
may perform its functions.  Provide access to any testing agencies to perform required testing.

1.4 OCCUPANCY REQUIREMENTS DURING CONSTRUCTION

A. Full Owner Occupancy:  Owner will occupy the site 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 operations.

1. Schedule use of premises for Work and coordinate construction operations with the 
Owner to allow for Owner  occupancy.
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1.5 OCCUPANCY REQUIREMENTS PRIOR TO SUBSTANTIAL COMPLETION

A. Owner Limited Occupancy of Completed Areas of Construction:  Owner reserves the right to 
occupy and to place and install equipment in completed areas of the site, before Substantial 
Completion, provided such occupancy does not interfere with completion of the Work.  Such 
placement of equipment and partial occupancy shall not constitute acceptance of incomplete 
portions of the Work, nor shall it relieve the Contractor of its responsibility for completion of 
the Work in accordance with the Contract Documents.

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of 
the Work to be occupied prior to Owner acceptance of the completed Work.

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before Owner 
occupancy.

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed.  On 
occupancy, Owner will provide, operate, and maintain mechanical and electrical systems 
serving occupied portions of the Work.

4. On occupancy, Owner will assume responsibility for maintenance and custodial service 
for occupied portions of the Work.

1.6 MISCELLANEOUS RESTRICTIONS

A. Noise,  Dust, Vibration, and Odors:  Coordinate operations that may result in high levels of 
noise and vibration, odors, or other disruption to occupancy.

B. Controlled Substances:  Use of tobacco products and other controlled substances on Project site 
is not permitted.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 14 00
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SECTION 01 23 00 - ALTERNATES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.2 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.

1.3 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.
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PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION

3.1 SCHEDULE OF ALTERNATES

A. Alternate No. 1:  .

1. Base Bid:  As specified in Section 12 61 00 Fixed Auditorium Seating 
2. Alternate:  Provide manufacturer optional accessory for power distribution to position 

directly below the seat height and between two seats to accomodate the requirements of 
electrical devices.  All wire are concealed and enclosed in wireway rated per electrical 
code and UL listing which supporting brackets.  The alternate includes all parts, materials 
and labor to install power option.  As part of the alternate provide trenching for electrical 
infrastructure and concrete backfill to reach center seats, conduit, wire and J-box for seats 
along wall,  new electrical panel in Auditorium and connection back to main electrial and  
noted in the electrical drawings.  Provide re-circuiting of existing devices as indicated on 
the electreical drawings.  See Architectural Sheet A02.501 for power locations and 
electrical sheets for detailed information on requirements.  

END OF SECTION 01 23 00
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Sections:

1. Section 01 23 00 "Alternates" for products selected under an alternate.
2. Section 01 60 00 "Product Requirements" for requirements for submitting comparable 

product submittals for products by listed manufacturers.
3. Divisions 02 through 49 Sections for specific requirements and limitations for 

substitutions.

1.2 DEFINITIONS

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms.

1.3 ACTION SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product 
or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles.

1. Documentation:  Submit complete Substitution Request Form and the following, as 
applicable:

a. Certificates and qualification data, where applicable or requested.
b. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners.
c. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated.
d. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES and local regulations.
e. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 
results.
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f. Contractor's assurance that proposed substitution will not cause schedule or 
coordination problems with adjacent materials and systems.

2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for substitution.  
Architect will notify Contractor[ through Construction Manager] of acceptance or 
rejection of proposed substitution within 15 days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later.

1.4 QUALITY ASSURANCE

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to perform 
compatibility tests recommended by manufacturers.

1.5 PROCEDURES

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions.

PART 2 -  PRODUCTS

2.1 SUBSTITUTIONS

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change, but not later than 15 days prior to time required for preparation and review of related 
submittals.

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements:

a. Requested substitution is consistent with the Contract Documents and will produce 
required results.

b. Substitution request is fully documented and properly submitted.
c. Requested substitution will not adversely affect Contractor's construction schedule.
d. Requested substitution has received necessary approvals of authorities having 

jurisdiction.
e. Requested substitution is compatible with other portions of the Work.
f. Requested substitution has been coordinated with other portions of the Work.
g. Requested substitution provides specified warranty.
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h. If requested substitution involves more than one trade or contractor, requested 
substitution has been coordinated with other portions of the Work, is uniform and 
consistent, is compatible with other products, and is acceptable to all trades and 
contractors involved.

B. Substitutions for Convenience:  Not allowed.

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 25 00
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications.

1.2 MINOR CHANGES IN THE WORK

A. Architect may issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on "Bulletin" form. 

1.3 WORK CHANGE PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests:  Architect may issue a Bulletin with detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the Contract 
Time.  If necessary, the description will include supplemental or revised Drawings and 
Specifications.

1. Bulletins with "Architect's Request for Contractor's Proposal" indicated, issued by 
Architect, are not instructions either to stop work in progress or to execute the proposed 
change.

2. Within time specified in Bulletin after receipt of Bulletin, submit a quotation estimating 
cost adjustments to the Contract Sum and the Contract Time necessary to execute the 
change.

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time.

e. Quotation Form:  Use forms acceptable to Architect.

B. Contractor-Initiated Proposals (Change Order Request):  If latent or changed conditions require 
modifications to the Contract, Contractor may initiate a claim by submitting a request for a 
change.
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1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time.

6. Comply with requirements in Section 01 25 00 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified.

7. Proposal Request Form:  Use form acceptable to Architect.

1.4 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change Order 
for signatures of Owner.

1.5 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive (CCD):  Architect may issue a Construction Change Directive 
on AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order.  Construction Change 
Directive contains a complete description of change in the Work.  It also designates method to 
be followed to determine change in the Contract Sum or the Contract Time.  A CCD will be 
processed through DSA.  No work related to the Constructioin Change Directive shall occur 
until received stamped approval from the authority having jurisdiction (DSA).

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 26 00

CONTRACT MODIFICATION PROCEDURES
Copyright 2021 Gensler

01 26 00 - 2



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

SECTION 01 26 13 - REQUESTS FOR INTERPRETATION (RFI)

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing 
Requests for Interpretation.

1.3 DEFINITIONS

A. Requests for Interpretation (RFI):  Contractor initiated written instrument related to the 
execution of the Work that is addressed to the Architect and Owner.  The RFI shall be used by 
the Contractor as the means to ask questions related to the Work; subject to the conditions 
contained within this Section.

1.4 ACTION SUBMITTALS

A. Requests for Interpretation:  Include a detailed, legible description of an item needing 
information or interpretation and the following:

1. Project name.
2. Project number.
3. Date.
4. Name of Contractor.
5. Name of Architect.
6. RFI number, numbered sequentially.
7. RFI subject.
8. Reference to appropriate documents:

a. Specification Section number and title and related paragraphs.
b. Drawing number and detail references.

9. Field dimensions and conditions, as appropriate.
10. Contractor's suggested resolution.  If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
11. Contractor's signature.
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12. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation.

1.5 INFORMATIONAL SUBMITTALS

A. RFI Log:  Prepare, maintain, and submit a tabular log of RFI organized by the RFI number.  
Submit log weekly. Include the following:

1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were returned without action or withdrawn.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.

1.6 ADMINISTRATIVE REQUIREMENTS

A. Processing Time:  Allow five working days for Architect's response for each RFI.  RFI received 
by Architect after 3:00 p.m. will be considered as received the following business day.

1. Allow additional time if coordination with other work is required.  Architect[ and 
Construction Manager] will advise Contractor when a RFI being processed must be 
delayed for coordination.

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information.

B. Architect's action on RFI that may result in a change to the Contract Time or the Contract Sum 
may be eligible for Contractor to submit Proposal Request according to Section 01 26 00 
"Contract Modification Procedures."

1. If Contractor believes the RFI response warrants change in the Contract Time or the 
Contract Sum, notify Architect and Owner in writing  immediately of receipt of the RFI 
response.

C. Frivolous RFI:

1. RFI shall not be used for the following:

a. Request for approval of submittals.
b. Request approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Request for adjustment in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
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f. Requests for coordination information already indicated in the Contract 
Documents, or to transfer coordination responsibility from the Contractor to the 
Owner or Architect.

g. Incomplete RFI or inaccurately prepared RFI.

2. The Owner reserves the right to assess the Contractor for the cost (based on time and 
materials) of a RFI response performed by the Architect[ or Construction Manager], and 
any of its consultants, which is deemed by the Owner and the Architect[ or Construction 
Manager] as being frivolous or unnecessary.

3. Frivolous RFI shall be removed from the RFI log.

1.7 COORDINATION

A. Coordination:  Coordinate preparation and processing of RFI with performance of construction 
activities.

1. Submit RFI with such promptness as to cause no delays in the Work.  No adjustments of 
Contract Time or Contract Sum will be granted because of failure to have an RFI 
submitted with sufficient time to allow for the orderly processing of a response by the 
Architect.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION

3.1 CONTRACTOR'S ACTION

A. General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, prepare and submit an RFI in the form specified.

B. Prior to submission of the RFI, coordinate the nature of the inquiry with the requirements of 
other Sections or trades as related thereto and responses to previous RFI.

C. Complete each blank on the RFI form.  

D. In preparing each RFI, verify the applicable dimension(s), field conditions, Drawing 
requirements (small through large scale details), and/or Specification Section requirements 
pertaining thereto. 

E. Each RFI shall be reviewed, and signed by the RFI Manager prior to transmitting to the 
Architect [ through the Construction Manager].

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 
response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response.
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3.2 ARCHITECT'S ACTION

A. Architect's Action:  Architect will review each RFI, determine action required, and respond.

1. Frivolous RFI will be returned without action.

B. RFI which fail to conform to requirements, (for example, is incomplete or contain numerous 
errors) shall be returned to the Contractor without a response.  No adjustments for Contract 
Time or Contract Sum shall be granted for an RFI failing to conform to requirements.

END OF SECTION 01 26 13

REQUESTS FOR INTERPRETATION (RFI)
Copyright 2021 Gensler

01 26 13 - 4



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

SECTION 01 29 00 - PAYMENT PROCEDURES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment.

B. Related Requirements:

1. Section 01 26 00 "Contract Modification Procedures" for administrative procedures for 
handling changes to the Contract.

1.2 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the schedule of values with preparation of 
Contractor's construction schedule.

1. Coordinate line items in the schedule of values with other required administrative forms 
and schedules, including the following:

a. Submittal schedule.
b. Items required to be indicated as separate activities in Contractor's construction 

schedule.

2. Submit the schedule of values at earliest possible date, but no later than seven days 
before the date scheduled for submittal of initial Applications for Payment.

3. Subschedules for Separate Elements of Work:  Where the Contractor's construction 
schedule defines separate elements of the Work, provide subschedules showing values 
coordinated with each element.

B. Format and Content:  Use Project Manual table of contents as a guide to establish line items for 
the schedule of values.  Provide at least one line item for each Specification Section.

1. Identification:  Include the following Project identification on the schedule of values:

a. Project name and location.
b. Name of Architect.
c. Architect's project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange schedule of values consistent with format of AIA Document G703.
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3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with Project 
Manual table of contents. 

a. Provide multiple line items for principal subcontract amounts in excess of five 
percent of the Contract Sum.

b. Break down principal subcontract amounts into separate labor and materials items.  
Breakdown of subcontractor's schedule of values must be true and accurate.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.  If required, 
include evidence of insurance.  No items will be permitted to be stored offsite 
without prior approval by Architect and Owner.

6. Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work.

7. Each item in the schedule of values and Applications for Payment shall be complete.  
Include total cost and proportionate share of general overhead and profit for each item.

8. Schedule Updating:  Update and resubmit the schedule of values before each Application 
for Payment when Change Orders or Construction Change Directives result in a change 
in the Contract Sum.

1.3 APPLICATIONS FOR PAYMENT

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments as certified by Architect  and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements.

B. Payment Application Times:  Submit Application for Payment to Architect by the first day of 
the month.  The period covered by each Application for Payment is one month, ending on the 
last day of the month.

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Architect.

C. Application for Payment Forms:  Use [AIA Document G702 and AIA Document G703] [AIA 
Document G702/CMa and AIA Document G703] as form for Applications for Payment.

D. Waivers of Mechanic's Lien:  With each Application for Payment, submit notarized waivers of 
mechanic's lien from every entity lawfully entitled to file a mechanic's lien arising out of the 
Contract and related to the Work covered by the payment.
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1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full 
waivers.

3. Owner reserves the right to designate which entities involved in the Work must submit 
waivers.

4. Waiver Forms:  Submit executed waivers of lien on forms acceptable to Owner.

E. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following:

1. List of subcontractors, principal suppliers, and fabricators.
2. Contractor's construction schedule (preliminary if not final).
3. Schedule of values.
4. Submittal schedule (preliminary if not final).
5. Certificates of insurance and insurance policies.
6. Performance and payment bonds.
7. Data needed to acquire Owner's insurance.
8. Construction waste management program.

1.4 REVIEW OF APPLICATION FOR PAYMENT

A. Draft Copy Review Meeting:  The Owner, Architect, and Contractor shall meet prior to 
payment application due date to review the draft (pencil) copy of the Application for Payment.  
Questions resulting from this review shall be answered by the Contractor and clarified prior to 
receipt of the official copy of the Application for Payment.

B. Upon receipt of the official Application for Payment and other documentation as required by 
the Architect[, and Construction Manager,] including the updated Schedule of Values and the 
updated Contractor's Construction Schedule if required, the Architect [and Construction 
Manager] shall review the documents received to determine if they correspond to the 
agreements reached during the draft copy review meeting. 

C. The Architect will rely on the accuracy and completeness of the information furnished by the 
Contractor.  Issuance of a Certificate of Payment will not be deemed to represent that the 
Architect performed audits of the supporting data.

D. Payment will not be made for materials and equipment stored off site, except at the Owner's 
discretion and prior approval.  When the Application for Payment includes material or 
equipment stored off site, include with the Application a written statement on Contractor's 
letterhead certifying the following:

1. Description of the item(s) being stored.
2. Location of the bonded warehouse(s) where materials or equipment is being stored.
3. Affidavit of storage.
4. Certificate of insurance.
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5. Bill of sale made to Owner stating there will be no additional cost for transportation and 
delivery of the item(s) being stored.

6. Statement certifying that item, or any part thereof, will not be installed in any 
construction other than work under this Contract.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 29 00
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following:

1. General project coordination procedures.
2. Coordination drawings.
3. Project meetings.

1.2 INFORMATIONAL SUBMITTALS

A. Coordination drawings.

B. Meeting minutes.

1.3 GENERAL COORDINATION PROCEDURES

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation.

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Arrange pipes, ducts, conduits, and other overhead systems in an orderly manner when 

indicated to remain exposed.

B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work.
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1.4 COORDINATION DRAWINGS

A. Coordination Drawings, General:  Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely shown on Shop 
Drawings, where limited space availability necessitates coordination, or if coordination is 
required to facilitate integration of products and materials fabricated or installed by more than 
one entity.

1. Content:  Project-specific information, drawn accurately to a scale large enough to 
indicate and resolve conflicts.  Do not base coordination drawings on standard printed 
data.  Include the following information, as applicable:

a. Use applicable Contract Drawings as a basis for preparation of coordination 
drawings.  Prepare sections, elevations, and details as needed to describe 
relationship of various systems and components.

b. Indicate functional and spatial relationships of components of architectural, 
structural, mechanical, and electrical systems.

c. Indicate space requirements for routine maintenance and for anticipated 
replacement of components during the life of the installation.

d. Show location and size of access doors required for access to concealed dampers, 
valves, and other controls.

e. Indicate required installation sequences.
f. Indicate dimensions shown on the Drawings.  Specifically note dimensions that 

appear to be in conflict with submitted equipment and minimum clearance 
requirements.  Provide alternate sketches to Architect indicating proposed 
resolution of such conflicts.  Minor dimension changes and difficult installations 
will not be considered changes to the Contract.

g. Provide coordination of all devices in or attached to ceilings, including but limited 
to ceiling tile, diffusers, lights, detectors, AV devices, access hatches, runners, 
guide wires, compression struts and over ceiling MEP.

B. Coordination Drawing Organization:  Organize coordination drawings as follows:

1. Review:  Architect will review coordination drawings to confirm that the Work is being 
coordinated, but not for the details of the coordination, which are Contractor's 
responsibility.  If Architect determines that coordination drawings are not being prepared 
in sufficient scope or detail, or are otherwise deficient, Architect will so inform 
Contractor, who shall make changes as directed and resubmit.

1.5 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise 
indicated.
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1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times.

2. Agenda:  Entity responsible for conducting meeting will prepare the meeting agenda.  
Distribute the agenda to all invited attendees.

3. Minutes:  Entity responsible for conducting meeting will record significant discussions 
and agreements achieved.  Distribute the meeting minutes to everyone concerned, 
including Owner[, Construction Manager,] and Architect, within three days of the 
meeting.

B. Pre-Construction Conference:  Construction Manager will schedule and conduct a 
pre-construction conference before starting construction, at a time convenient to Owner and 
Architect.

C. Progress Meetings:  Conduct progress meetings at regular intervals that reflects the stage of the 
work

1. Coordinate dates of meetings with preparation of payment requests.
2. Schedule Updating:   Comply with requirements in Section 01 32 00 "Construction 

Progress Documentation." 

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION (Not Used)

END OF SECTION 01 31 00
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 -  GENERAL

1.1 SUMMARY

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

1.2 DEFINITIONS

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in individual 
Specification Sections as "action submittals."

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's responsive action.  Submittals may be rejected for not complying with 
requirements.  Informational submittals are those submittals indicated in individual 
Specification Sections as "informational submittals."

C. PDF:  Portable Document Format licensed by Adobe Systems.

1.3 ACTION SUBMITTALS

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections.
1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor's construction schedule.
2. Submit concurrently with the first complete submittal of Contractor's construction 

schedule.
a. Submit revised submittal schedule to reflect changes in current status and timing 

for submittals.
3. Format:  Arrange the following information in a tabular format:

a. Scheduled date for first submittal.
b. Specification Section number and title.
c. Submittal category (Action, informational, closeout).
d. Name of subcontractor.
e. Description of the Work covered.
f. Scheduled date for Architect's final release or approval.
g. Scheduled date of fabrication.
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4. Architect reserves the right to withhold 10 percent of each payment request, in addition to 
retainage fee if any, until the submittal schedule is received and accepted by the 
Architect.

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. Architect's Digital Data Files:  Electronic copies of digital data Drawings of the Contract 
Drawings will be furnished by Architect for Contractor's use in preparing Shop Drawings[ and 
Project record drawings].

1. Architect makes no representations as to the accuracy or completeness of digital data 
drawing files as they relate to the Contract Drawings.

2. Execute and submit the Data Transfer Agreement .Do not distribute digital data drawing 
files prior to transmitting to Architect copies of Data Transfer Agreement signed by each 
entity requesting the files.

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently.
3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals.
4. 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.  Architect will document 
on submittal the date of receipt.  Submittals received by Architect after 1:00 p.m. will be 
considered as received the following working day.  No extension of the Contract Time will be 
authorized because of failure to transmit submittals enough in advance of the Work to permit 
processing, including resubmittals.

1. Initial Review:  Allow 10 working days for initial review of each submittal.  Allow 
additional time if coordination with subsequent submittals is required.   will advise 
Contractor when a submittal being processed must be delayed for coordination.  Delaying 
submittals to facilitate coordination between submittals shall not constitute a delay of the 
Work nor shall it be the basis for an extension of time.

2. Resubmittal Review:  Allow 10 days for review of each resubmittal.
3. Sequential Review:  Sequential review is a submittal that requires review by more than 

one design discipline.  Where sequential review of submittals by Architect's consultants, 
Owner, or other parties is indicated, allow 15 days for initial review of each submittal.
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D. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows:

1. Assemble complete submittal package into a single indexed file with links enabling 
navigation to each item.

a. Unique identifier, including revision number.  Submittals shall be numbered with 
the Section number, followed by a dash, followed by a three-digit number, 
followed by a dash, and ending with a sequential submission number as indicated 
below.  The numbering system shall be retained throughout all revisions.

1) Section Number:  Section number where submittal is specified.
2) Three-Digit Number:  Sequential number, beginning with "001," for each 

submittal transmitted to Architect for each Section.
3) Submission Number:  Use "0" for initial submittal, "1" for first resubmittal, 

"2" for second resubmittal, and so forth.
4) Example:  061000-001-0 (Section 06 10 00, first submission of the Section, 

initial submittal).

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

3. Scanned Copies:  Legible scanned PDF files of paper originals are acceptable.  Scanned 
submittals that are not legible will be rejected.

4. Sheet Orientation:  Orient PDF sheets to a "Ready-to-Read" orientation with majority of 
text horizontal to the sheet with no additional adjustments or formatting required by the 
viewer.

5. File Security:  Do not set any permissions on the file.  Protected documents will not be 
accepted.

E. Options:  Identify options requiring selection by Architect.

F. Deviations and Additional Information:  On an attached separate document, prepared on 
Contractor's letterhead, record relevant information, requests for data, revisions other than those 
requested by Architect [and Construction Manager] on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  Include 
same identification information as related submittal.

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 stamped with Architect's action stamp marked "NO 

EXCEPTIONS TAKEN" or "MAKE CORRECTIONS NOTED
4. Costs of compensation for Architect's additional services and expenses made necessary 

for review of submittals exceeding the limits set forth below shall be at the Contractor's 
expense.
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a. Reviews of Each Submittal:  Two, including initial review.

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 with Architect's action stamp marked "NO EXCEPTIONS TAKEN" or 
"MAKE CORRECTIONS AS NOTED." 

J. The Contractor shall perform no portion of the Work for which the Contract Documents require 
submittal and review of Shop Drawings, Product Data, Samples or similar submittals until the 
respective submittal has been reviewed by Architect and returned to Contractor with Architect's 
action stamp marked "NO EXCEPTIONS TAKEN" or "MAKE CORRECTIONS AS 
NOTED." 

PART 2 -  PRODUCTS

2.1 SUBMITTAL PROCEDURES

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual Specification 
Sections.

1. Submit electronic submittals via email as PDF electronic files.  Do not submit zipped 
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. 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:
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a. Manufacturer's catalog cuts.
b. Manufacturer's written recommendations.
c. Manufacturer's product specifications.
d. Manufacturer's installation instructions.
e. Standard color charts.
f. Standard product operating and maintenance manuals.
g. Compliance with recognized trade association standards.
h. Compliance with recognized testing agency standards.
i. Application of testing agency labels and seals.
j. Notation of coordination requirements.

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. Product Data can be submitted before or concurrent with Samples.

C. Samples:  Submit physical units of materials or products 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. Refer to individual Specification Sections for requirements for Samples that illustrate 
workmanship, fabrication techniques, details of assembly, connections, operation, and 
similar construction characteristics.

3. 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.
e. Specification paragraph number and generic name of each item.

4. Submit corresponding electronic submittal of Sample transmittal, digital image file 
illustrating Sample characteristics, and identification information for record.

5. 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.
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b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor.

6. 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 of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer's 
product line.

b. Architect will return submittal with options selected.

7. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection.

a. Number of Samples:

1) Submit three sets of Samples.  
2) Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to 
be demonstrated.

3) Submit at least three sets of paired units that show approximate limits of 
variations if variation in color, pattern, texture, or other characteristic is 
inherent in material or product represented by a Sample.

b. Architect will retain one Sample set; remainder will be returned.  Mark up and 
retain one returned Sample set as a Project record sample.

8. Preparation:  Mount, display, or package Samples in manner specified to facilitate review 
of qualities indicated.  Prepare Samples to match Architect's sample where so indicated.  
Attach label on unexposed side that includes the following:

a. Generic description of Sample.
b. Product name or name of manufacturer.
c. Sample source.

D. Material Safety Data Sheets:  [If requested by Owner, submit data sheets directly to Owner.  
]Do not submit data sheets to Architect.  Architect will not review data sheets and will not 
return them to Contractor.
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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[ and 
Construction Manager].

B. Project Closeout and Maintenance/Material Submittals:  Refer to requirements in Section 01 77 
00 "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, 
coordinated, checked, and approved for compliance with the Contract Documents.

3.2 ARCHITECT'S ACTION

A. General:  Architect will not review submittals that have not been properly transmitted, reviewed 
by Contractor, or do not bear Contractor's approval stamp and will return them without action.

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

1. "NO EXCEPTIONS TAKEN":  No further review of Submittal required.
2. "MAKE CORRECTIONS AS NOTED.  Resubmittal not required unless Contractor 

cannot comply with corrections noted.":  Incorporate corrections in Work.  If Contractor 
cannot comply with corrections as noted, revise to respond to exceptions and resubmit.

3. "REVISE AS NOTED AND RESUBMIT":  Revise as noted and resubmit for further 
review.

4. "RESUBMIT PROPERLY  Submittal not reviewed for reasons noted."
5. "NOT REVIEWED  Submittal not required by Contract Documents.":  Remove from 

submittal log.
6. "RECEIVED FOR CLIENT'S RECORD ONLY. Submittal not reviewed."

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. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect.
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E. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review.

F. Submittals not required by the Contract Documents will not be reviewed and may be discarded 
or returned to the Contractor without action.

G. Substitution items received as product data, shop drawing, or sample submittals required by 
individual Sections will be returned to Contractor without review.  Comply with requirements 
in Section 01 25 00 "Substitution Procedures" for submission of substitution request.

END OF SECTION 01 33 00
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and 
quality control.

B. Testing and inspecting services are required to verify compliance with requirements specified 
or indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements.

1. Specific quality-control requirements for individual construction activities are specified 
in the Sections that specify those activities.  Requirements in those Sections may also 
cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's quality-control 
procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor to provide quality-control services required by Architect, 
Owner, or authorities having jurisdiction are not limited by provisions of this Section.

4. Specific test and inspection requirements are not specified in this Section.

1.2 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and ensure that proposed 
construction complies with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that completed construction complies with requirements.  
Services do not include contract enforcement activities performed by Architect.

C. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a 
testing agency qualified to conduct product testing and acceptable to authorities having 
jurisdiction, to establish product performance and compliance with specified requirements.

D. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work.

E. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency.

F. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations.
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1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific trade(s).

G. Experienced:  When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and extent 
to this Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction.

H. Professional Engineer:  Engineer currently licensed to practice in the State of California.

1.3 CONFLICTING REQUIREMENTS

A. Referenced Standards:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement.  Refer conflicting requirements that are different, but 
apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding.

1.4 INFORMATIONAL SUBMITTALS

A. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 
submit copy of written statement of responsibility sent to authorities having jurisdiction before 
starting work on the following systems:

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
designated seismic system quality-assurance plan prepared by Architect.

B. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article 
to demonstrate their capabilities and experience.  Include proof of qualifications in the form of 
a recent report on the inspection of the testing agency by a recognized authority.

C. Schedule of Tests and Inspections:  Prepare in timely fashion based on testing and inspection 
requirements for DSA as included and part of the Contract Documents.:

1.5 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements.
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B. Fabricator Qualifications:  A firm experienced and expert in producing products similar to 
those indicated for this Project and with a three-year record of successful in-service 
performance, as well as sufficient production capacity to produce required units.

C. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project.

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a three-year record of successful in-service performance.

E. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a five-year record of successful in-service 
performance.

F. Manufacturer's Technical Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project.

G. Professional Engineer Qualifications:  A professional engineer who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or products that are similar to those indicated for this 
Project in material, design, and extent.

H. Testing Agency Qualifications:  An NRTL, an NVLAP-accredited, or an independent agency 
with the experience and capability to conduct testing and inspecting indicated, as documented 
by ASTM E 329, and with additional qualifications specified in individual Sections; and, where 
required by authorities having jurisdiction, that is acceptable to authorities..

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program.

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish specified in individual Sections, to comply with the following 
requirements, using materials indicated for the completed Work:

1. Build mockups in location and of size indicated or, if not indicated, as directed by 
Architect.

2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Obtain Architect's approval of mockups before starting work, fabrication, or construction.
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1.6 QUALITY CONTROL

A. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and quality control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.7 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections:  Owner will engage a qualified special inspector to conduct 
special tests and inspections required by authorities having jurisdiction as the responsibility of 
Owner, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviews the completeness and adequacy of those procedures to perform the Work.

2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed 
in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect  with copy to Contractor and to authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test 
and inspection log for Architect's and Owner'sreference during normal working hours.
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3.2 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible.  Comply with the Contract Document requirements for Section 01 73 00 
"Execution."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services.

END OF SECTION 01 40 00
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products.

1.2 DEFINITIONS

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent.

1. 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.

B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of additional manufacturers 
named in the specification.

C. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner.

D. Special Warranty:  Written warranty required by the Contract Documents to provide specific 
rights for Owner.

1.3 QUALITY ASSURANCE

A. General:  All bids shall be based on the products required in the Contract Documents.

B. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products previously 
selected, even if previously selected products were also options.
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1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions.

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and 
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. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage.
4. Protect stored products from damage and liquids from freezing.

1.5 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.

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.
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PART 2 -  PRODUCTS

2.1 PRODUCTS, GENERAL

A. Components, materials, or parts required to be supplied in quantity within a Section shall be of 
the same manufacture, shall be interchangeable, and shall be the same with regard to function, 
texture, pattern, and color.

B. Except for building equipment in service areas, no manufacturers' labels or name plates shall be 
visible on any component, unless required by local authorities having jurisdiction.

2.2 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.

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products.

B. Product Selection Procedures:

1. Product:  Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements or approved equal.

2. Products:  Where Specifications include a list of names of both manufacturers and 
products, provide one of the products listed that complies with requirements.

3. Basis-of-Design Product:  Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers.  
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 
that are based on the product named. 

C. Visual Matching Specification:  Where Specifications require matching an established Sample, 
provide a product that complies with requirements and matches sample specified.  Architect's 
decision will be final on whether a proposed product matches.
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1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 01 25 00 "Substitution 
Procedures" for proposal of product.

2.3 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 60 00
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SECTION 01 73 00 - EXECUTION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes general administrative and procedural requirements governing execution of the 
Work, including the following:

1. Construction layout.
2. Installation of the Work.
3. Cutting and patching.
4. Coordination of Owner-installed products.
5. Progress cleaning.
6. Starting and adjusting.
7. Protection of installed construction.

1.2 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other work.  Cutting in this sense does not include demolition.

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

PART 2 -  PRODUCTS

2.1 MATERIALS

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

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels.

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.

EXECUTION
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PART 3 -  EXECUTION

3.1 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.  Where 

indicated to remain exposed, arrange overhead systems in an orderly manner.
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches 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. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation.
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I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline 
joints.

J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous.

3.2 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 01 14 00 "Work Restrictions."

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 and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill.  Avoid cutting steel reinforcement.
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a. Locate steel reinforcement using Ground Penetrating Radar or Ferroscan prior to 
cutting or drilling reinforced concrete and masonry.  If existing steel reinforcement 
is in proposed cut or hole location, contact Architect before proceeding with the 
Work.

4. 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.

5. 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 
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.

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

3.3 STARTING AND ADJUSTING

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

EXECUTION
Copyright 2021 Gensler

01 73 00 - 4



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

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.

3.4 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 73 00
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SECTION 01 73 40 - RENOVATION DESIGN GUIDELINES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes general procedural and design requirements applying to all of the alterations 
and renovation work of the Project.  Because of the size and scope of the Project, not every 
instance of a deviation from shown details can be described; this Section governs overall design 
intent for renovation work and alterations work.

B. Datum lines are shown on the Drawings; locations of new items are based on datum 
information shown.  

C. Related Requirements:

1. Section 01 73 00 "Execution" for additional requirements for patching existing 
construction. 

1.2 DESIGN GUIDELINES, GENERAL

A. Where new materials are intended to match existing materials either to complete an existing 
installation, or extend an existing installation.  The degree of acceptable color match between 
materials will be solely the decision of the Architect.

PART 2 -  PRODUCTS

2.1 MATERIALS

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

B. In locations of patching and extending existing materials, provide the same material as exists on 
the building in the immediately adjacent area.

C. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use connections 
that maintain structural value of joined pieces.

D. Primers and Coatings:  Comply with requirements in Section 09 91 23 "Interior Painting." 

2.2 CONCRETE PATCHING AND REPAIR

A. Refer to Drawings for structural concrete repair where trenching is required
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B. Patching Mortar, General:

1. Only use patching mortars that are recommended by manufacturer for each applicable 
horizontal, vertical, or overhead use orientation.

2. Color and Aggregate Texture:  Provide patching mortar and aggregates of colors and 
sizes necessary to produce patching mortar that matches existing, adjacent, exposed 
concrete.

3. Coarse Aggregate for Patching Mortar:  ASTM C 33, washed aggregate, Size No. 8, 
Class 5S.  Add to patching-mortar mix only as permitted by patching-mortar 
manufacturer.

C. Epoxy Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
Shore durometer hardness of at least 80 according to ASTM D 2240.

2.3 ROUGH CARPENTRY

A. For items of dimension lumber size, provide Construction or No. 2 Grade lumber of any 
species.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. 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.  Where deviations between existing conditions and conditions shown on 
the Drawings materially affect the Work, provide a written report of the existing conditions.  
Include the following

1. Description of the Work.
2. List of detrimental conditions, including substrates.
3. List of unacceptable installation tolerances.
4. Recommended corrections.

B. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from repair and maintenance work.

C. Existing Drains:  Prior to the start of Work in an area with a floor drain, test drainage system to 
ensure that it is functioning properly.  Notify Architect immediately of inadequate drainage or 
blockage.  Do not begin Work in an area until the drainage system is in working order.

D. Locate areas of deteriorated or delaminated concrete using hammer or chain-drag sounding and 
mark boundaries.  Mark areas for removal by simplifying and squaring off boundaries.  At 
columns and walls make boundaries level and plumb unless otherwise indicated.
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3.2 GENERAL REQUIREMENTS

A. Field Welding:  Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended.

B. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.

3.3 NEW WALL CONSTRUCTION 

A. Existing Conditions:   The degree of plumb; out of line or other wall deviations may not be 
shown or indicated on the Drawings or in all locations.  New walls are shown as level in two 
planes.  New studs will not necessarily be attached directly to the existing concrete walls. 
Adjust location of runners and studs to provide straight walls in locations shown on the 
Drawings.

1. Deviations less than 1/2 inch from required location may be shimmed.
2. Deviations of 1/2 to 1 inch from required location; shim using metal channels.
3. Deviations greater than 1 inch from required location: clarify intent with Architect.

3.4 CONFLICTS BETWEEN MATERIAL LOCATIONS

A. If multiple systems must occupy the same space and the Drawings do not resolve the conflict, 
use the following guidelines for locating utilities in plenum or wall spaces. The items are listed 
in order of priority:

1. Ceiling framing.
2. Fire sprinkler runs and slopes.
3. Gravity piping, roof drains, and plumbing wastelines.
4. Mechanical ductwork (including flanges, supports and insulation).
5. Pressure piping.
6. Electrical conduits and cable trays.
7. Light fixtures and clear space around lights.
8. Flex duct for registers and grilles.
9. Electrical J-boxes for exit signs and smoke detectors.
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3.5 FLOOR LEVELING

A. Grind down high spots and fill low spots to provide typical 1/4 inch in 10 feet floor levelness.  
In selected areas, hydraulic cement will be used to achieve levelness of 1/8 inch in 10 feet or 
greater when required for equipment or installation of finish materials.

3.6 WATERPROOFING MEMBRANES AND OTHER WEATHER BARRIERS

A. Where waterproofing membranes are not being entirely removed and replaced by the new 
construction, observe the following precautions:

1. Verify compatibility of the new material with the existing material.  If existing material is 
still under warranty, provide for full time observation by the appropriate product 
representative and whatever procedures are necessary for warranty maintenance.

2. Cut back surface material sufficiently to provide a minimum 3 inch overlap between new 
waterproofing and existing waterproofing.  

3. If new proposed material is not compatible with existing material, inform Architect, who 
will select an alternative material for application in that location.

END OF SECTION 01 73 40
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for waste reduction, including 
salvaging, recycling, and disposing of nonhazardous waste.

1.2 ALTERNATES

A. Refer to Section 01 23 00 "Alternates" for description of Work affected by Work in this 
Section.

1.3 DEFINITIONS

A. Construction Waste:  Building 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. Hazardous Materials: Construction and demolition debris that are regulated for disposal by 
local, city, county, state, or Federal authorities.

E. Reclamation Materials:  Construction and demolition debris that meets the requirements of a 
product manufacturer's reclamation program where the debris is removed and prepared for 
shipping to a manufacturer's facility for reuse in producing new products.

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

G. Recyclable Materials: Construction and demolition debris that can be recovered and processed 
into new products or materials.  Recyclable materials include, but are not limited to, the 
following:

1. Metals: Ferrous (iron, steel, stainless steel, galvanized steel) and non-ferrous (copper, 
brass, bronze, aluminum) types and containers made from metals such as pails, buckets 
and beverage cans.  Paint cans shall be cleaned to qualify.
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2. Concrete.
3. Brick.
4. Gypsum wallboard.
5. Paper products such as generated from field office activities and clean corrugated 

packaging cardboard.
6. Wood products, including untreated dimensional lumber, plywood, oriented strand board, 

hardboard, particleboard and crates and pallets made from wood products.
7. Carpet and padding.
8. Plastics and containers made from plastics such as pails, buckets, and beverage bottles.
9. Glass: Glass beverage containers, window and mirror glass.
10. Clean and uncontaminated, excavated soils not intended for other on-site use.

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

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

1.4 ACTION SUBMITTALS

A. Waste Management Plan:  Submit plan within 7 days of date established for commencement of 
the Work.

1.5 INFORMATIONAL SUBMITTALS

A. Waste Management Reports:  Concurrent with each Application for Payment, submit report.  
Use "Waste Management Report" form in Document 00 60 00 "Project Forms."

1.6 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.[  Distinguish between demolition and construction waste.]  Indicate 
quantities by weight or volume, but use same units of measure throughout waste management 
plan.

B. Waste Identification:  Indicate anticipated types and quantities of [demolition] [and] 
[construction] waste generated by the Work.  Use "Waste Management Plan Summary" form in 
Section 00 60 00 "Project Forms."  Include estimated quantities and assumptions for estimates.

C. Waste Management Plan:  List each type of waste and whether it will be salvaged, recycled, or 
disposed of in landfill or incinerator.  Include points of waste generation, total quantity of each 
type of waste, quantity for each means of recovery, and handling and transportation procedures.
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1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this 
Project, describe methods for preparing salvaged materials before incorporation into the 
Work.

2. Salvaged Materials for Sale:  For materials that will be sold to individuals and 
organizations, include list of their names, addresses, and telephone numbers.

3. Salvaged Materials for Donation:  For materials that will be donated to individuals and 
organizations, include list of their names, addresses, and telephone numbers.

4. Recycled Materials:  Include list of local receivers and processors and type of recycled 
materials each will accept.  Include names, addresses, and telephone numbers.

5. Disposed Materials:  Indicate how and where materials will be disposed of.  Include 
name, address, and telephone number of each landfill and incinerator facility.

6. Handling and Transportation Procedures:  Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated location 
where materials separation will be performed.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Reclamation Programs:  Research and prepare a plan to work with manufacturers who have 
programs to receive used materials.  Known reclamation programs are available from, but not 
limited to, the following manufacturers:

1. Carpet:

a. ReEntryProgram by Interface.
b. Antron, Invista.
c. CON-tinuum by Constantine & Covanta.
d. Local carpet and carpet cushion reclamation centers may be found on 

http://www.carpetrecovery.org/

2. Ceiling Panels:  Armstrong World Industries, Inc.
3. Resilient Flooring:  ReUse Program by Tarkett.

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. Waste Management Coordinator:  Engage a waste management coordinator to be responsible 
for implementing, monitoring, and reporting status of waste management work plan.  Waste 
management coordinator may have other duties on site.

3.2 RECYCLING WASTE AND RECLAMATION

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

B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Contractor.

C. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling 
or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum 
contamination, and other substances deleterious to the recycling process.

D. Procedures:  Separate recyclable waste from nonrecyclable waste materials, trash, and debris.  

1. Designate separate on-site areas for recyclable waste and nonrecyclable materials, trash 
and debris.  Locate each area in order that non-recyclable debris will not contaminate 
materials to be reused or recycled.  Provide appropriately marked containers or bins for 
controlling waste until 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. Maintain the facilities in an orderly condition.
3. Cut all items to lengths and sizes to fit within the containers or bins provided.
4. Where there is sufficient quantity of a specific recyclable debris item (for example; 

salvaged metal doors and frames or duct work), make arrangements for items to be 
bundled, banded or tied, and stack in a designated location for a special pick-up. 

3.3 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. Do not dispose waste materials in building trash dumpster.
CONSTRUCTION WASTE MANAGEMENT 
AND DISPOSAL
Copyright 2021 Gensler

01 74 19 - 4



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

END OF SECTION 01 74 19
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for contract closeout.

1.2 ACTION SUBMITTALS

A. Product Data:  For cleaning agents.

B. Contractor's List of Incomplete Items (Punch List):  Initial submittal at Substantial Completion.

C. Certified List of Incomplete Items:  Final submittal at Final Completion.

1.3 CLOSEOUT SUBMITTALS

A. Certificates of Release:  From authorities having jurisdiction.  Provide documents required by 
Owner and Architect for DSA closeout and certification.

B. Certificate of Insurance:  For continuing coverage.

C. Project Record Documents:

1. Record Drawings.
2. Record Specifications.
3. Record product data.
4. Miscellaneous record submittals.

D. Operation and maintenance manual(s).

E. Warranties.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified 
in other Sections.
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1.5 SUBSTANTIAL COMPLETION PROCEDURES

A. Submittals Prior to Substantial Completion:  Complete the following a minimum of 5 days prior 
to requesting inspection for determining date of Substantial Completion.  List items below that 
are incomplete at time of request.

1. Prepare and submit a list of incomplete items (punch list), indicating the value of items 
on the list, and reasons why the Work is not complete.

2. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, final certifications, and similar documents.

3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 
services and utilities.  Include occupancy permits, operating certificates, and similar 
releases.

4. Prepare and submit Project Record Documents, operation and maintenance manuals, and 
similar final record information.

5. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Owner .  Label with manufacturer's name and model number where applicable.

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each item 
and name and number of related Specification Section.  Obtain  Owner's signature 
for receipt of submittals.

B. Procedures Prior to Substantial Completion:  Complete the following prior to requesting 
inspection for determining date of Substantial Completion.  List items below that are 
incomplete at time of request

1. Advise Owner of pending insurance changeover requirements.
2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions
3. Complete startup and testing of systems and equipment.
4. Perform preventive maintenance on equipment used prior to Substantial Completion.
5. Complete final cleaning requirements.
6. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

C. Inspection:  Submit a written request for inspection for 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[ and Construction Manager] 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.
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2. Results of completed inspection will form the basis of requirements for Final 
Completion.

1.6 FINAL COMPLETION PROCEDURES

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

1. Submit a final Application for Payment.
2. Submit copy of Contractor's original Substantial Completion inspection list with 

Architect's annotations of items to be completed or corrected (punch list), endorsed and 
dated by Architect.  Copy shall be certified by Contractor and state that each item has 
been completed or otherwise resolved for acceptance.

B. Inspection:  Submit a written request for final inspection for acceptance a minimum of 5 days 
prior to date the work will be completed and ready for final inspection and tests.  On receipt of 
request, Architect[ and Construction Manager] will either proceed with inspection or notify 
Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payment 
after inspection or will notify Contractor of construction that must be completed or corrected 
before certificate will be issued.

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

1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Include name and identification of each space and area affected by construction 
operations for incomplete items and items needing correction including, if necessary, areas 
disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential orde.r.
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems.

B. Submit list of incomplete items with timeframe when incomplete items will be completed.  All 
punch list iems are to be completed within 30 days.

1.8 PROJECT RECORD DOCUMENTS

A. General:  Do not use Project Record Documents for construction purposes.  Protect Project 
Record Documents from deterioration and loss.  Provide access to Project Record Documents 
for Architect's reference during normal working hours.

B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of Contract 
Drawings and Shop Drawings.
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1. 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 prepare the marked-up 
record prints.

a. Give particular attention to information on concealed elements that cannot be 
readily identified and recorded later, and the locations of those items that need to 
be located for servicing.

b. Accurately record information in a readily understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup 

before enclosing concealed installations.
d. Mark record prints completely and accurately.
e. Mark important additional information that was either shown schematically or 

omitted from original Drawings.

C. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 
contract modifications.  Clearly mark copy to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected.

3. Note related Change Orders, Record Drawings, and Product Data, where applicable.

D. Record Product Data:  Submit one copy of each Product Data submittal.  Mark one set to 
indicate the actual product installation where installation varies substantially from that 
indicated in Product Data.

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, Record Drawings, where applicable.

E. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other 
Specification Sections such as tests and inspections, and inspections by authorities having 
jurisdiction.  Bind or file miscellaneous records and identify each, ready for continued use and 
reference.

1.9 OPERATION AND MAINTENANCE MANUALS

A. Assemble a complete set of operation and maintenance data indicating the operation and 
maintenance of each system, subsystem, and piece of equipment not part of a system.  Include 
operation and maintenance data required in individual Specification Sections and as follows:

1. Operation Data:
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a. Emergency instructions and procedures.
b. System, subsystem, and equipment descriptions, including operating standards.
c. Operating procedures, including startup, shutdown, seasonal, and weekend 

operations.
d. Description of controls and sequence of operations.
e. Piping diagrams.
f. Noise and vibration adjustments.
g. Effective energy utilization.

2. Maintenance Data:

a. Manufacturer's information, including list of spare parts.
b. Name, address, and telephone number of Installer or supplier.
c. Maintenance procedures.
d. Maintenance and service schedules for preventive and routine maintenance.
e. Maintenance record forms.
f. Sources of spare parts and maintenance materials.
g. Copies of maintenance service agreements.
h. Copies of warranties and bonds.
i. Cleaning.
j. Control sequence.
k. Fuels, lubricants, tool, and other related items.
l. Identification systems.

B. Organize operation and maintenance manuals into suitable sets of manageable size.  Bind and 
index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 
accommodate contents, with pocket inside the covers to receive folded oversized sheets.  
Identify each binder on front and spine with the printed title "OPERATION AND 
MAINTENANCE MANUAL," Project name, and subject matter of contents.

1.10 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal:  Submit written warranties on request of Architect for designated portions 
of the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period.

C. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual.  Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf 
binders.  Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.
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PART 2 -  PRODUCTS

2.1 MATERIALS

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

PART 3 -  EXECUTION

3.1 FINAL CLEANING

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

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions.

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

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

b. Clean exposed hard-surfaced finishes to a dirt-free condition, free of stains, films, 
and similar foreign substances.  Restore reflective surfaces to their original 
condition.

c. Remove debris and surface dust from limited access spaces, including plenums, 
shafts, and similar spaces.

d. Sweep concrete floors broom clean in unoccupied spaces.
e. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo 

if visible soil or stains remain.
f. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials.  Polish 
mirrors and glass, taking care not to scratch surfaces.

g. Remove labels that are not meant to be permanent.
h. Wipe surfaces of mechanical and electrical equipment, and similar equipment.  

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances.

i. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure.
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j. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills.

k. Clean ducts, blowers, and coils if units were operated without filters during 
construction.

l. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  
Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in lighting fixtures to comply with requirements for 
new fixtures.

m. Leave Project clean and ready for occupancy.

C. Construction Waste Disposal:  Comply with waste disposal requirements in Section 01 74 19 
"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. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials.

2. 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.

b. Do not paint over labels for fire resistive joints.

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

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures.

END OF SECTION 01 77 00
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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes demolition and removal of specific portions of building.

1.2 MATERIALS OWNERSHIP

A. Materials Ownership:  Unless otherwise indicated, demolition waste becomes property of 
Contractor.  Materials to be reused remain the property of the Owner.

1.3 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. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition.

D. It is not expected that hazardous materials will be encountered in the Work.  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.

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

PART 2 -  PRODUCTS

2.1 PERFORMANCE 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.
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PART 3 -  EXECUTION

3.1 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Maintain existing utilities/services/systems indicated to remain and protect them against 
damage.

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

C. Owner will arrange to shut off indicated services/systems when requested by Contractor.  
Provide minimum 48 hours notice when requesting shut-off. 

D. If services/systems are required to be removed, relocated, or abandoned, provide temporary 
services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building.

E. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, 
equipment, and components indicated to be removed. 

3.2 PROTECTION

A. Protect construction indicated to remain against damage and soiling during selective 
demolition.  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.

3.3 SELECTIVE DEMOLITION, GENERAL

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

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

3. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations.  Maintain fire watch and portable 
fire-suppression devices during flame-cutting operations.
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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. When cutting concrete, masonry, wallboard and any other dust-producing materials, 

provide temporary barriers to prevent spread of dust into the rest of the building.  Provide 
filters for mechanical systems and air ducts.  

8. Dispose of demolished items and materials promptly.

3.4 Selective Demolition Procedures for Specific Materials and Products

A. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and 
remove.

B. Resilient Floor Covering and Glued-Down Carpets:  Remove floor coverings and adhesive 
according to recommendations in RFCI's "Recommended Work Practices for the Removal of 
Resilient Floor Coverings."  Do not use methods requiring solvent-based adhesive strippers.

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A. 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.  Do not allow demolished materials to 
accumulate on site.  Remove and transport debris in a manner that will prevent spillage on 
adjacent surfaces and areas.

3.6 CLEANING

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

END OF SECTION 02 41 19
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SECTION 03 30 53 - MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 -  GENERAL

1.1 SUMMARY

A. Section specifies cast-in-place concrete for interior locations.

1.2 INFORMATIONAL SUBMITTALS

A. Design Mixes:  Submit concrete mix design at least 3 weeks prior to beginning of cast-in-place 
concrete Work.

B. Qualification Data:  Submit qualification data for Installer.

1.3 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer, acceptable to the Architect, with not less 
than five years' experience, who has completed concrete work on not less than three projects 
which were similar in material, design, and extent to that indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance.

B. Standards: Comply with ACI 301, "Specification for Structural Concrete," and ACI 318, 
"Building Code Requirements for Structural Concrete," except as modified by the requirements 
of the Contract Documents.

1.4 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to the site in manufacturer's original unopened containers.  Store materials in 
a dry, well ventilated space.

PART 2 -  PRODUCTS

2.1 FORMWORK

A. Formwork:  Furnish formwork for smooth-form finish, and formwork accessories according to 
ACI 301, Article 2.2 "Products."

MISCELLANEOUS CAST-IN-PLACE 
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2.2 STEEL REINFORCEMENT

A. Steel Dowels:  ASTM A 615/A 615M, Grade 60, deformed, #4 bars unless otherwise shown.

B. Plain-Steel Welded Wire Fabric:  6 x 6-W2.9 x W2.9, complying with ASTM A 1064/A 
1064M, and fabricated from as-drawn steel wire into flat sheets.

2.3 CONCRETE MIXING

A. General:  Either ready mix or site mix concrete at Contractor''s option.

B. Ready-Mixed Concrete:  Comply with ASTM C 94/C 94M.

C. Project-Site Mixing:  Mix on watertight platforms.  Measure, batch, and mix concrete materials 
and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate 
drum-type batch machine mixer.  Excessive mixing requiring the addition of water to preserve 
the required consistency will not be permitted.  Mix concrete to a consistency that can be 
readily placed without segregation.

PART 3 -  EXECUTION

3.1 SLAB ON GRADE RENOVATION PREPARATION

A. Locate work to be performed below existing slabs on grade.  Saw cut completely through 
existing slabs on grade as required to perform Work below the slabs.

B. Excavate to the lines and elevations indicated.  Make excavations sufficiently large for the 
installation and inspection of the work below grade.

C. Excavation for Utility Trenches:  Unless otherwise shown or specified, make trenches for 
piping and utilities not less than 16 inches or more than 24 inches wider than the outside width 
of the piping or utility.  Excavate the trenches to indicated slopes, lines, depths, and invert 
elevations.

1. Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduits.  Shape subgrade to provide uniform support for bells, joints, and barrels of 
pipes and for joints, fittings and bodies of conduits.  Remove stones and sharp objects to 
prevent point loading.

D. Disposal of Excavated Material:  Legally dispose of all excavated material off site.

E. Placing Utilities:  Refer to Divisions 22 and 23 Sections for mechanical and plumbing utilities 
installation.   Refer to Division 26 Sections for the placing of electrical utilities.
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F. Backfill Placement:  Embed each utility after each has been installed tested and inspected with 
granular fill.

G. Apply bonding agent to existing concrete surfaces that are to receive new concrete.

3.2 FORMWORK

A. General: Design, construct, erect, shore, brace, and maintain formwork according to ACI 347R.  
Fabricate forms to conform to the lines, dimensions and shapes of concrete shown providing for 
projections as required. Make forms clean and free of foreign material before placing concrete.

B. Preparation of Form Surfaces:  Use non-staining mineral oil or form lacquer.

C. Dowels: Predrill holes into existing concrete, spaced 32 inches o.c. unless otherwise shown, 
and slightly oversized to receive dowels.  Insert dowels into holes prior to placing concrete.

D. Apply bonding agent to existing concrete surfaces that are to receive new concrete.

3.3 STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
wire mesh reinforcement.

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete.

3.4 CONCRETE PLACEMENT

A. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing 
concrete.  Comply with ACI 309 for concrete consolidation.

B. Curbs:  Place concrete into curb forms.  Strike off top surfaces of all curbs true and level.  
Trowel smooth with steel trowel.

C. Slabs on Grade:  Deposit concrete continuously or in layers of such thickness that no new 
concrete will be placed on concrete that has hardened sufficiently to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints.  Deposit 
concrete to avoid segregation at its final location. Maintain reinforcing in proper position 
during concrete placement.

1. Consolidate concrete during placement operations so that concrete is thoroughly worked 
around reinforcement, other embedded items and into corners.

2. Bring slab surfaces to correct level using existing floor slab surfaces at either side of 
utility trenches, and strike off.  Use darbies to smooth surface free of humps or hollows.  
Do not disturb slab surfaces prior to beginning finishing operations.
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3.5 FINISHING UNFORMED SURFACES

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 
concrete surfaces.  Do not wet concrete surfaces.

B. Scratch Finish:  Apply scratch finish to surfaces to receive concrete floor topping or mortar 
setting beds for ceramic or quarry tile, portland cement terrazzo, and other bonded cementitious 
floor finish, unless otherwise indicated.

C. Trowel Finish:  Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a 
cleavage membrane, paint, or another thin film-finish coating system. Consolidate concrete 
surface by hand-troweling operation, free of trowel marks, uniform in texture and appearance.  
Grind smooth any surface defects that would telegraph through applied floor covering system.

D. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, 
to surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either 
thickset or thin-set methods.  Immediately after second troweling, and when concrete is still 
plastic, slightly scarify surface with a fine broom.

3.6 TOLERANCES

A. Comply with ACI 117.

3.7 CONCRETE PROTECTION AND CURING

A. Begin curing after finishing concrete, but not before free water has disappeared from concrete 
surface.

B. Curing Methods:  Cure unformed concrete for at least seven days by moisture-retaining-cover 
curing, curing compound, or a combination of these as follows:

1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Immediately repair any 
holes or tears during curing period using cover material and waterproof tape.

2. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period.
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3.8 FORM REMOVAL

A. Do not remove forms until the concrete has thoroughly hardened and has attained sufficient 
strength to support its own weight without bulging.

3.9 REPAIRS

A. Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION 03 30 53
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SECTION 03 54 16 - HYDRAULIC CEMENT UNDERLAYMENT

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes hydraulic-cement-based, polymer-modified, self-leveling underlayment for 
application below interior floor coverings.

1.2 COORDINATION

A. Coordinate cement-based underlayment with requirements of finish flooring products, 
including adhesives, specified in Division 09 Sections.

1. Before installing surface sealers, if recommended by underlayment manufacturer, verify 
compatibility with finish flooring installation adhesives.

1.3 ACTION SUBMITTALS

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

B. Shop Drawings:  Include plans indicating substrates, locations, and average depths of 
underlayment based on survey of substrate conditions.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Installer who is approved by manufacturer and factory trained for 
application of underlayment products required for this Project.

B. Product Compatibility:  Manufacturers of underlayment and floor covering systems certify in 
writing that products are compatible.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store materials to comply with manufacturer's written instructions to prevent deterioration from 
moisture or other detrimental effects.

1.6 FIELD CONDITIONS

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature, ventilation, ambient temperature and humidity, and other conditions affecting 
underlayment performance.

HYDRAULIC CEMENT UNDERLAYMENT
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1. Place hydraulic-cement-based underlayments only when ambient temperature and 
temperature of substrates are between 50 and 80 deg F.

PART 2 -  PRODUCTS

2.1 HYDRAULIC-CEMENT-BASED UNDERLAYMENTS

A. Hydraulic Cement Underlayment: Portland cement-based, polymer-modified, products that can 
be applied in minimum uniform thickness of 1/4 inch and that can be feathered at edges to 
match adjacent floor elevations.

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

a. ARDEX GmbH; K-15 Self-Leveling Underlayment Concrete. 
b. BASF, Master Builders Solutions; MasterTop 111SL.  
c. L&M Construction Chemicals, Inc.; Levelex.
d. MAPEI Corporation; Ultraplan 1 Plus.
e. PARACHEM; Parabond PFU. 

2. Cement Binder:  ASTM C 150, portland cement, or hydraulic or blended hydraulic 
cement as defined by ASTM C 219.

3. Compressive Strength:  Not less than 4000 psi at 28 days when tested according to 
ASTM C 109/C 109M.

B. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch; or coarse sand as recommended by 
underlayment manufacturer.

1. Provide aggregate when recommended in writing by underlayment manufacturer for 
underlayment thickness required.

C. Water:  Potable and at a temperature of not more than 70 deg F.

D. Primer:  Product of underlayment manufacturer recommended in writing for substrate, 
conditions, and application indicated.

E. Surface Sealer: Designed to reduce porosity as recommended by manufacturer for type of floor 
covering to be applied to underlayment.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Use a 10-foot straightedge to check floor flatness.

B. Mark with a pencil areas where flatness tolerances exceed 1/8-inch over a 10 foot span.  
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C. Examine substrates, with Installer present, for conditions affecting performance of 
underlayment including substrate moisture content.  Begin underlayment application only after 
unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare and clean substrates indicated to receive underlayment according to manufacturer’s 
written instructions.  Provide clean, dry, neutral-pH substrate for underlayment application.

1. Treat nonmoving substrate cracks with a crack filler or elastomeric compound in 
accordance with the manufacturer's written instructions.

B. Concrete Substrates:  Mechanically remove laitance, glaze, efflorescence, curing compounds, 
form-release agents, dust, dirt, grease, oil, existing flooring adhesive residues, existing paint 
droppings, and other contaminants that might impair underlayment bond according to the 
underlayment manufacturer's written instructions.

C. Adhesion Tests:  After substrate preparation, test substrate for adhesion with underlayment 
according to manufacturer's written instructions.

3.3 APPLICATION

A. General:  Mix and apply underlayment components according to manufacturer's written 
instructions.

1. Coordinate application of components, including primer, to provide optimum 
underlayment-to-substrate and intercoat adhesion.

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate.

C. Apply underlayment to produce uniform, surface that is completely flat at areas indicated to 
receive self leveling type underlayment.

1. Flatness Tolerance:  Do not exceed 1/4-inch over a 10 foot span.  
2. Maximum Height of Ridges:  1/16-inch. 
3. Apply a final layer without aggregate if required to produce smooth surface.
4. Feather edges as required for smooth transitions to adjacent floor elevations.

D. Cure underlayment according to manufacturer's written instructions.  Prevent contamination 
during application and curing processes.

E. Do not install finish flooring over underlayment until after time period recommended by 
underlayment manufacturer.

F. Remove and replace underlayment areas that evidence lack of bond with substrate, including 
areas that emit a "hollow" sound when tapped.
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3.4 PROTECTION

A. Protect underlayment from concentrated and rolling loads for remainder of construction period.

END OF SECTION 03 54 16
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes metal fabrications.

1.2 ACTION SUBMITTALS

A. Shop Drawings:  Submit shop drawings including plans, elevations, sections, details of 
installation, and attachments to other Work.  For installed products indicated to comply with 
performance requirements, include structural analysis data, for information only, and shop 
drawings signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.3 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel."  Certify that each welder has satisfactorily passed AWS qualification tests for 
welding processes involved and, if pertinent, has undergone recertification.

B. Field Measurements:  Where metal fabrications are indicated to fit walls and other construction, 
verify dimensions by field measurements before fabrication and indicate measurements on shop 
drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.

PART 2 -  PRODUCTS

2.1 Structural Performance

A. Countertop Framing:  Provide countertop framing capable of withstanding the following 
structural loads without exceeding the allowable design working stress of the materials 
involved, including anchors and connections, or of exhibiting excessive deflections in any of 
the components making up the countertops:

1. 500 pound live load placed on the countertop.
2. Deflection at Midspan:  L/1000 times span or 1/8-inch whichever is less.

B. Sliding Automatic EntrancesFraming:  Fabricate and install framing so that, when installed, it is 
capable of supporting all deadloads and withstanding the live loads imposed on it from the 
operation of the door.
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2.2 MATERIALS

A. Metal Surfaces:  For metal fabrications exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed 
pitting, seam marks, roller marks, rolled trade names, or roughness.

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

C. Steel Tubing:  Cold-formed steel tubing complying with ASTM A 500, or hot-formed steel 
tubing complying with ASTM A 501.

D. Slotted Channel Framing:  Cold-formed metal channels with continuous slot and with flanged 
edges returned toward web complying with MFMA-3 and fabricated from steel complying with 
ASTM A 1011/A 1011M. Width, depth, and metal thickness as required to suit performance 
requirements.

E. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded.

F. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with performance requirements in FS TT-P-664 and compatible with finish 
paint systems indicated.

G. Fasteners:  Zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, 
Class Fe/Zn 5, of type, grade, and class required by application indicated.

2.3 FABRICATION

A. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field 
splicing and assembly.  Disassemble units only as necessary for shipping and handling 
limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units 
for reassembly and coordinated installation.  Welded connections may be used where bolted 
connections are shown.

B. Shear and punch metals cleanly and accurately.  Remove burrs.

C. Weld corners and seams continuously along entire line of contact.  Use full penetration welds.  
Use materials and methods that minimize distortion and develop strength of base metals.  
Obtain fusion without undercut or overlap.  Remove welding flux immediately.  Finish exposed 
welds smooth and blended.

D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible. Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head 
(countersunk) screws or bolts.  Locate joints where least conspicuous.  Make up threaded 
connections tight so that threads are entirely concealed.
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E. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and 
space anchoring devices and fasteners to secure metal fabrications rigidly in place and to 
support indicated loads. 

F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items.

2.4 MISCELLANEOUS FRAMING AND SUPPORTS

A. Miscellaneous Framing and Supports: Provide steel framing and supports indicated and as 
necessary to complete the Work and which are not a part of the structural framework, including 
but not limited to framing and supports for sliding doors, countertop, projection screens, 
ceiling-hung audio/visual equipment, tube framing for partial height walls, and mechanical and 
electrical equipment.

B. Fabricate units from structural steel shapes, plates, and bars of welded construction, unless 
otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to 
receive adjacent construction retained by framing and supports.  Cut, drill, and tap units to 
receive hardware, hangers, and similar items.

1. Sliding Automatic Entrances:  Fabricate supports by providing continuous steel shapes 
with attached bearing plates, anchors, and braces as required to sustain imposed loads.  
Drill bottom flanges of beams to receive track hanger rods; locate holes where indicated 
on sliding woodwork door shop drawings.

2. Countertop Framing:  Fabricate framing, using steel shapes and plates, and cold finished 
mild steel bars at exposed conditions, for support framing and plywood, to the 
thicknesses, sizes and shapes shown, and as required to produce work of adequate 
strength and durability, without objectionable deflections.  Use proven details of 
fabrication, as required, to achieve proper assembly and alignment of the various 
components of the Work.

2.5 FINISHING 

A. Finish metal fabrications after assembly.  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.  
Shop prime ferrous-metal items.

B. Prepare uncoated ferrous-metal surfaces for shop priming by removing oil, grease, and similar 
contaminants in accordance with SSPC -SP 1 "Solvent Cleaning," followed with SSPC-SP 3, 
"Power Tool Cleaning."

C. Apply a minimum of one coat of shop primer to uncoated surfaces of metal fabrications, except 
those to be field welded, and those to be embedded in sprayed-on fireproofing, or masonry, 
unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1," 
for shop painting.
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PART 3 -  EXECUTION

3.1 INSTALLATION

A. Provide anchorage devices and fasteners for securing metal fabrications to in-place 
construction.  Perform cutting, drilling, and fitting required for installing metal fabrications.  
Set metal fabrications accurately in location, with edges and surfaces level, plumb, and true. 
Drill holes for bolts to the exact diameter of the bolt.  Provide screws threaded full length to the 
screw head.

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.

C. For field welding, use materials and methods that minimize distortion and develop strength of 
base metals.  Obtain fusion without undercut or overlap.  Remove welding flux immediately.  
At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent surface. 

D. Touchup surfaces and finishes after erection.  For materials exposed to view in the finished 
Project, clean field welds, bolted connections, and abraded areas and touchup paint with the 
same material as used for shop painting.

END OF SECTION 05 50 00
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SECTION 06 10 53 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 -  GENERAL

1.1 SUMMARY

A. Provide plywood panels for countertop underlayment .

PART 2 -  PRODUCTS

2.1 LUMBER AND PLYWOOD

A. Lumber:  Comply with DOC PS 20 and applicable rules of lumber grading agencies certified by 
the American Lumber Standards Committee Board of Review.  Provide dressed lumber, S4S, 
unless otherwise indicated.  Provide dry lumber with 19 percent maximum moisture content at 
time of dressing for 2-inch nominal thickness or less.

B. Fasteners:  Provide fasteners of size and type required to support miscellaneous wood carpentry 
and applied loads.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, 
blocking, and similar supports to comply with requirements for attaching other construction.

B. Securely attach carpentry work as indicated and according to applicable codes and recognized 
standards.

C. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid 
splitting wood.

D. Install wood blocking and nailers where indicated and where required for attaching other work.  
Form to shapes indicated and cut as required for true line and level of attached work.  
Coordinate locations with other work involved.  Attach items to substrates to support applied 
loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.
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E. Install panel products to comply with applicable recommendations contained in APA Form No. 
E30, "APA Engineered Wood/Construction Guide," and local utility requirements, if any, for 
plywood backing panels utilized as indicated. Bolt countertop underlayment to miscellaneous 
steel framing. Secure plywood backing panels to wall using proper fastening devices for 
substrates encountered spaced 12 inches on center maximum at perimeter 1/2 inch from corners 
and three rows of three fasteners each in the backerboard field.  Countersink fasteners flush 
with plywood surface.  Butt adjacent panels without lapping.

END OF SECTION 06 10 53

MISCELLANEOUS ROUGH CARPENTRY
Copyright 2021 Gensler

06 10 53 - 2



Gensler

055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

SECTION 06 40 23   - INTERIOR ARCHITECTURAL WOODWORK

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes, but is not limited to, the following items of interior architectural woodwork:

1. Plastic-laminate cabinets.
2. Solid surface countertops.
3. Closet and utility shelving.
4. Interior frames and jambs.
5. Interior standing and running trim.
6. Shop priming of interior woodwork to receive painted finish.

1.2 ACTION SUBMITTALS

A. Shop Drawings:  Submit shop drawings showing locations of each item, dimensioned plans and 
elevations, large-scale details, attachment devices, and other componentsShow locations and 
sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement 
specified in other Sections.  Show locations and sizes of cutouts and holes for plumbing, 
electrical, computer and telephone equipment and other items installed in architectural 
woodwork. Elevations shall be drawn at a scale of not less than 1/2" = 1'-0" .  Details shall be 
drawn at a scale of not less than 3" = 1'=0" .

B. Samples:  Submit the following:

1. Plastic laminate materials, 3 inches  square.

1.3 QUALITY ASSURANCE

A. Quality Standard:  Fabricate and install all architectural woodwork in accordance with the 
applicable requirements of Architectural Woodwork Standards, 2nd edition, published jointly 
by AWI, AWMAC, and WI, unless more stringent requirements are specified or shown.

B. Fire Performance Characteristics:  Provide materials identical to those tested for the following 
fire performance characteristics per ASTM test methods indicated by UL or other testing and 
inspecting organizations acceptable to authorities having jurisdiction. Identify treated lumber 
with classification marking of inspecting and testing organization in the form of separable 
paper label or, where required by authorities having jurisdiction, of imprint on lumber surfaces 
that will be concealed from view after installation. 
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C. Surface Burning Characteristics for Concealed Blocking, Furring, and Door Subframing:  Not 
exceeding a flame spread of 25, and smoke developed of 50 when tested per ASTM E 84 for 30 
minutes.

D. The fire performance finish requirements for all exposed interior wall and ceiling woodwork 
(including the paneling, but not limited to paneling) substrates in fully sprinklered spaces shall 
comply with IBC 2012, Table 803.9 or IBC 2015.803.11.

E. Operable parts for all accessible casework shall comply with CBC Section 11B-309.

1.4 FIELD CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at levels planned for building occupants during the remainder of the construction 
period.

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify actual 
dimensions of other construction by accurate field measurements before fabrication of 
woodwork; and indicate measurements on final shop drawings.  Coordinate fabrication 
schedule with construction progress to avoid delaying the Work.  Locate concealed framing, 
blocking, and reinforcements that support woodwork by field measurements before being 
enclosed and indicate measurements on shop drawings.

PART 2 -  PRODUCTS

2.1 MATERIALS

A. General:  Provide materials that comply with requirements of the AWI quality standard for each 
type of woodwork and quality grade specified.

B. Lumber Standards:  Comply with applicable provisions for grading and workmanship of AWS 
Architectural Woodwork Standards, Section 3, and the requirements shown and specified; 
where standards conflict the more stringent shall apply.  Provide lumber surfaced 4 sides (S4S) 
and fabricated to profiles shown.  All lumber shall be kiln dried to the moisture content 
indicated in AWS, Section 2.

C. Furring, Blocking, Shims:  No. 1 Common; Southern Pine.

D. Wood Panel Products:
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1. Medium-Density Fiberboard (MDF):  ANSI A208.2, having a minimum 48 pcfdensity 
except that minimum for screw holding capacity on face shall be 300 pounds; an ASTM 
E 84 minimum Class C flame spread rating, minimum 3/4 inches thick, edged and faced 
as specified, fabricated with binder containing no added urea formaldehyde.  Provide 
moisture-resistant MDF when subject to wetting.

E. Adhesives:  Use only low emitting VOC adhesives that leave no glue lines on finished surfaces 
of architectural woodwork.  Do not use adhesives that contain urea formaldehyde.  Use 
installation adhesives that do not exceed the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24):

1. Wood Glues:  30 g/L.
2. Contact Adhesives:  80 g/L.

F. Fire-Retardant-Treated Materials:  Where indicated, use materials impregnated with 
fire-retardant chemical formulations indicated by a pressure process or other means acceptable 
to authorities having jurisdiction to produce products with fire-test-response characteristics 
specified.

1. Do not use treated material that does not comply with requirements of referenced 
woodworking standard.  Do not use twisted, warped, bowed, discolored, or otherwise 
damaged or defective lumber or panel products.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes.  Do not use colorants in solution to distinguish treated material 
from untreated material.

3. Treat only door subframing, blocking and furring items.

2.2 CABINET HARDWARE

A. Hardware Standard:  Comply with BHMA A156.9 for items indicated by referencing BHMA 
numbers or items referenced to this standard.

B. Frameless Concealed Hinges for Cabinet Doors (European Type):  BHMA A156.9, B01602. 
Bright nickel finish (US15).  Provide hinge quantity as recommended by hinge manufacturer 
based on cabinet door width, weight, thickness, door material, and hinge cup selection. 

C. Wire Pulls:  Back mounted, 4-3/16 inches  long, 3/8 inches  diameter with 1-13/32 inches  
projection, 3-25/32 inches  center to center bases mounting and fabricated from satin finished 
chrome (US26D). 

D. Cabinet Shelf Rests:  Provide one of the following:

1. Hafele America, Co.; Hafele 282.01.701 x 282.50.704.
2. Knape and Vogt; 331 Series Flat Top Shelf Support Pin with 325 Series Insert Grommet.

E. Drawer Slides:  
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1. Pencil Drawer Slides:  Accuride, Inc.; Model No. 2132 or 2006.
2. Drawers less than 4 inches  deep:  Accuride, Inc.; Model No. 7432, 100 lb.  capacity 

medium duty load rating, bright electro zinc plate finish.
3. Drawers greater than 4 inches  but less than 8 inches  deep:  Accuride, Inc.; Model No. 

7432, 100 lb.  capacity medium duty load rating, bright electro zinc plate finish.
4. Drawers greater than 8 inches  deep:  Accuride, Inc.; Model No. 4032, 150 lb.  capacity 

heavy duty load rating, bright electro zinc plate finish.
5. Refuse Cabinets:  Accuride, Inc.; Model No. 3600-201, 175 lb.  capacity heavy duty load 

rating, bright electro zinc plate finish. 

F. Silencers:  Provide rubber silencers on jamb and/or head and sill strike areas of all cabinet 
doors and drawers, 2 for paired doors, and 3 for single doors.  Silencers shall be approximately 
1/4 inch diameter, color compatible with adjacent finish.

G. Grommets for Cable Passage through Countertops:  2-1/2 inch  metal grommets and matching 
caps with slot for wire passage.

H. Exposed Hardware Finishes:  Unless otherwise specified above, or on the Drawings, all 
exposed portions of the woodwork hardware shall comply with BHMA A156.18 for BHMA 
finish number indicated.

1. Satin Stainless Steel:  BHMA 630. 

2.3 FABRICATION

A. Fabrication:  Complete fabrication, including assembly, finishing, and hardware application, 
before shipment to Project site to the maximum extent possible.  Disassemble components only 
as necessary for shipment and installation.  Where necessary for fitting at site, provide 
allowance for scribing, trimming, and fitting.  The width of scribe and filler panels shall not 
exceed 1/2 inch , or 1/2 inch  clear dimension from adjacent wall to outside face of cabinet door 
in a 90 degree position, whichever is greater.

B. Wood Cabinets for Plastic Laminate Finish:

1. AWS Type of Cabinet Construction:  Comply with AWS Section 10, Style 1, Type A 
Construction; flush overlay.

2. Laminate Cladding for Exposed Surfaces:  Grade HGS for horizontal surfaces other than 
tops and edges; Grade HGP for postformed surfaces; Grade VGS for vertical surfaces.

3. Materials for Semiexposed Surfaces Other Than Drawer Bodies:  High-pressure 
decorative laminate, Grade VGS.

4. Drawer Sides and Backs:  Solid-hardwood lumber.
5. Drawer Bottoms:  Hardwood plywood.

C. Solid Surface Countertops:   as follows:

1. Basis of Design:  Caesarstone Quartz solid surface countertop.
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2. Color:  Architect to select from standard range of colors.
3. Sub-surface Material:  Exterior-grade plywood below solid surface countertop.

2.4 SHOP FINISHING

A. Production finish architectural woodwork at fabrication shop.  Defer only final touchup, 
cleaning, and polishing until after installation.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install woodwork to comply with AWS Section 10 for the same grade specified in this Section 
for type of woodwork involved.

B. Install woodwork level, plumb, true, with no distortions, and with no variations in flushness of 
adjoining surfaces.  Shim as required with concealed shims.

C. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged 
finish at cuts.

D. Anchor woodwork to blocking built in or directly attached to substrates.  Secure to blocking 
with countersunk, concealed fasteners and blind nailing as required for complete installation.  
Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush 
with woodwork and matching final finish if transparent finish is indicated.

E. Install cabinets without distortion so doors and drawers fit openings properly and are accurately 
aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete installation of hardware and accessory items as indicated.  
Install cabinets without sag, bow, or other variation from a straight line.  Fasten wall cabinets 
through back, near top and bottom, at ends and not more than 16 inches  on center with No. 10 
wafer-head screws sized for 1 inch penetration into wood blocking, or hanging strips or with 
No. 10 wafer-head sheet metal screws through metal backing or metal framing behind wall 
finish.

F. Anchor countertops securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop.  Calk space between backsplash and wall with silicone 
sanitary sealant specified in Section 07 92 00 "Joint Sealants."  Secure backsplashes to tops 
with concealed metal brackets at 16 inches  on center and to walls with adhesive. 

G. Complete the finishing work specified in this Section to extent not completed at shop or before 
installation of woodwork.
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3.2 CLEANING AND PROTECTION  

A. Repair damaged and defective woodwork to eliminate functional and visual defects; where not 
possible to repair, replace woodwork.  Adjust joinery for uniform appearance.

B. Clean woodwork on exposed and semiexposed surfaces.  Touchup shop-applied finishes to 
restore damaged or soiled areas.

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer, that 
ensures that woodwork will be without damage or deterioration at time of Substantial 
Completion.

END OF SECTION 06 40 23
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SECTION 07 21 00 - THERMAL INSULATION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Polyisocyanurate foam-plastic board. 
2. Glass-fiber blanket.
3. Thin insulation blanket.
4. Glass-fiber board.
5. Mineral-wool board.
6. Cellular glass.

B. Related Requirements:

1. Section 09 29 00 "Gypsum Board" for sound attenuation blanket used as acoustic 
insulation.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Low-emitting product certification.

1.3 QUALITY ASSURANCE

A. Surface-Burning Characteristics:  As determined by testing protocol required to achieve UL 
Classified rating.  Identify products with appropriate markings of Underwriters Laboratories.

B. Formaldehyde-Free:  Third Party Certified with UL Environmental Validation.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation.
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PART 2 -  PRODUCTS

2.1 POLYISOCYANURATE FOAM-PLASTIC BOARD

A. Polyisocyanurate Board, Foil Faced< Insert drawing designation>:  ASTM C 1289, foil faced, 
Type I, Class 1 or 2.

1. Must comply with Section 2603.5.1 through 2603.5.7 of the IBC for Types I - IV 
construction.

2. Flame spread of 25 or less and smoke developed index of 450 or less in accordance with 
ASTM E 84 or UL 723.

2.2 GLASS-FIBER BLANKET

A. Manufacturers:  Subject to compliance with requirements, product products by one of the 
following:

1. CertainTeed Corporation
2. Johns Manville.
3. Knauf Insulation; EcoBatt Insulation with Ecose Technology.
4. Owens Corning.

B. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:

1. Free of Formaldehyde: Insulation manufactured with formaldehyde-free binder.
2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit less than 

0.05-ppm formaldehyde.
3. Certified to UL GreenGuard Gold standards.

C. Glass-Fiber Blanket, Unfaced:  ASTM C 665, Type I; with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 
for combustion characteristics.

2.3 THIN INSULATION BLANKET

A. Insulating challenging transition conditions.

B. Performance Requirements:

1. Building insulation blanket with superior thermal resistance value (R= 9.6/inch), per 
ASTM C 518.

2. Compressive Strength per ASTM C 165: 8 psi.
3. Fire Resistance per ASTM E 84; Class A.  Fire Spread Index: 5; Smoke Developed 

Index: 5.
4. Water Retention by volume per ASTM C 1511: < 8%.
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5. Permeability, per ASTM E 96: 33 perms.

2.4 MINERAL-WOOL BOARD

A. Mineral-Wool Board, Type II, IVA and IVB, Unfaced< Insert drawing designation>:  ASTM C 
612, Type II; with maximum flame-spread and smoke-developed indexes of 15 and zero, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. Nominal 
density of 6 lb/cu. ft., thermal resistivity of 4.16 deg F x h x sq.ft./Btu x in. at 75 deg F.

1. Rockboard 60.

2.5 INSULATION FASTENERS

A. Manufacturers:  Subject to compliance with requirements, product products by one of the 
following:

1. AGM Industries, Inc.
2. Gemco.
3. Rodenhouse, Inc.

B. Insulated sheathing manufacturer's recommended polymer or other corrosion protective coated 
steel screw fasteners for anchoring sheathing to metal wall framing.  Fastener length and size 
based on wall sheathing thickness.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to insulation, including removing projections 
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

3.2 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time.

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement.

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown 
or required to make up total thickness or to achieve R-value.
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3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

A. Blanket Insulation: Install in cavities formed by framing members according to the following 
requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation.

4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 
blankets mechanically and support faced blankets by taping flanges of insulation to 
flanges of metal studs.

3.4 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes. Provide temporary coverings or enclosures where insulation is subject to abuse 
and cannot be concealed and protected by permanent construction immediately after 
installation.

END OF SECTION 07 21 00
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SECTION 07 84 13 - PENETRATION FIRESTOPPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes through-penetration firestop systems for penetrations through 
fire-resistance-rated floor, roof, wall and partition assemblies, and smoke barriers, including 
both empty openings and openings containing penetrating items.

1.2 INFORMATIONAL SUBMITTALS

A. Through-Penetration Firestopping Schedule:  Submit, for information only, a 
Through-Penetration Firestopping Schedule indicating the type of through-penetration firestop 
system to be installed for each penetration.  Indicate each kind of construction condition 
penetrated and kind of penetrating item.  Include firestop design designation of testing and 
inspection agency acceptable to the authorities having jurisdiction that evidences compliance 
with requirements for each condition indicated. 

B. Submit documentation, including illustrations, from qualified testing and inspecting agency 
applicable to each through-penetration firestop.

C. Where Project conditions require modification of qualified testing and inspecting agency's 
illustration to suit a particular through-penetration firestop condition, submit illustration, with 
modifications marked, approved by through-penetration firestop system manufacturer's 
fire-protection engineer.

1.3 CLOSEOUT SUBMITTALS

A. Submit a Record Schedule, signed by the Installer, of systems installed, the UL design 
designations, and the location of each system.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  A firm or individual certified or licensed, by firestop system 
manufacturer as experienced and with sufficient trained staff to install manufacturer's products 
according to specified requirements.  A manufacturer's willingness to sell its firestop system 
materials to Contractor or to an installer engaged by Contractor does not in itself confer 
qualification on the buyer.

B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following 
requirements:
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1. Penetration firestopping tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction.

2. Penetration firestopping is identical to those tested per testing standard referenced on the 
Drawings.  Provide rated systems bearing classification marking of qualified testing and 
inspecting agency.  Classification markings on penetration firestopping correspond to 
designations listed by UL in its "Fire Resistance Directory," Intertek ETL SEMKO in its 
"Directory of Listed Building Products," or FM Global in its "Building Materials 
Approval Guide."

1.5 FIELD CONDITIONS

A. Ventilate through-penetration firestop systems per manufacturer's written instructions by 
natural means or, where this is inadequate, forced-air circulation.

1.6 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
through-penetration firestop systems.

PART 2 -  PRODUCTS

2.1 FIRESTOPPING, GENERAL

A. Provide penetration firestopping that is produced and installed to resist spread of fire according 
to requirements indicated, resist passage of smoke and other gases, and maintain original 
fire-resistance rating of construction penetrated.  Penetration firestopping systems shall be 
compatible with one another, with the substrates forming openings, and with penetrating items 
if any.

B. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the 
following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24):

1. Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.

C. Accessories:  Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required.  Use only those components specified by 
penetration firestopping manufacturer and approved by qualified testing and inspecting agency 
for firestopping indicated.
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D. Gypsum Products:  The use of gypsum products for through-penetration firestopping is strictly 
prohibited.

2.2 PENETRATION FIRESTOPPING

A. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg.

1. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

B. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg.

1. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated.

2. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall.

PART 3 -  EXECUTION

3.1 INSTALLATION AND IDENTIFICATION

A. Install penetration firestopping to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated.

B. Identify through-penetration firestop systems with pressure-sensitive, self-adhesive, preprinted 
vinyl labels.  Attach labels permanently to surfaces of penetrated construction on both sides of 
each firestop system installation where labels will be visible to anyone seeking to remove 
penetrating items or firestop systems.  Include the following information on labels:

1. The words:  "Warning--Through-Penetration Firestop System--Do Not Disturb.  Notify 
Building Management of Any Damage."

2. Contractor's name, address, and phone number.
3. Through-penetration firestop system designation of applicable testing and inspecting 

agency.
4. Date of installation.
5. Through-penetration firestop system manufacturer's name.
6. Installer's name.
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3.2 CLEANING AND PROTECTION

A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with 
cleaning materials that are approved in writing by through-penetration firestop system 
manufacturers and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure 
through-penetration firestop systems are without damage or deterioration at time of Substantial 
Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove 
damaged or deteriorated through-penetration firestop systems immediately and install new 
materials to produce through-penetration firestop systems complying with specified 
requirements.

END OF SECTION 07 84 13
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SECTION 07 84 43 - JOINT FIRESTOPPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes fire-resistive joint systems for the following interior conditions:

1. Floor-to-floor joints.
2. Floor-to-wall joints.
3. Head-of-wall joints.
4. Bottom of wall joints.
5. Wall-to-wall joints.

1.2 INFORMATIONAL SUBMITTALS

A. Product Schedule: For each joint firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified 
testing agency's illustration for a particular joint firestopping system condition, submit 
illustration, with modifications marked, approved by joint firestopping system 
manufacturer's fire-protection engineer as an engineering judgment or equivalent 
fire-resistance-rated assembly.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction.

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 
rated systems complying with the following requirements:

a. Joint firestopping systems shall bear classification marking of a qualified testing 
agency.

1) UL in its "Fire Resistance Directory."
2) Intertek Group in its "Directory of Listed Building Products."
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2.2 JOINT FIRESTOPPING SYSTEMS

A. Joint Firestopping Systems, General: Systems that resist spread of fire, passage of smoke and 
other gases, and maintain original fire-resistance rating of assemblies in or between which joint 
firestopping systems are installed. Joint firestopping systems shall accommodate building 
movements without impairing their ability to resist the passage of fire and hot gases.

B. Provide joint firestopping systems indicated on the Drawings.

C. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 
with ratings determined per ASTM E 1966 or UL 2079 and equal to or exceeding the 
fire-resistance rating of the wall, floor, or roof in or between which it is installed.

D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 
2079 based on testing at a positive pressure differential of 0.30-inch wg.

1. L-Rating:  Not exceeding 5.0 cfm/ft.of joint at both ambient and elevated temperatures.

E. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 
25 and 450, respectively, as determined per ASTM E 84.

F. Accessories: Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install elastomeric fill materials and to maintain ratings required. 
Use only components specified by joint firestopping system manufacturer and approved by the 
qualified testing agency for conditions indicated.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work.

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

3.2 PREPARATION

A. Surface Cleaning: Before installing fire-resistive joint systems, clean joints immediately to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements:

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of elastomeric fill materials or compromise fire-resistive rating.
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2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with elastomeric fill materials. Remove loose particles remaining from cleaning 
operation.

B. Remove laitance and form-release agents from concrete.

C. Where required, prime substrates where recommended in writing by joint firestopping system 
manufacturer using that manufacturer's recommended products and methods. Confine primers 
to areas of bond; do not allow spillage and migration onto exposed surfaces.

3.3 INSTALLATION

A. General: Install fire-resistive joint systems to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated.

B. Install forming materials and other accessories of types required to support elastomeric fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove 
combustible forming materials and other accessories not indicated as permanent 
components of fire-resistive joint system.

C. Install elastomeric fill materials for fire-resistive joint systems by proven techniques to produce 
the following results:

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to 
achieve fire-resistance ratings indicated.

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints.
3. For elastomeric fill materials that will remain exposed after completing the Work, finish 

to produce smooth, uniform surfaces that are flush with adjoining finishes.

3.4 IDENTIFICATION

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. 
Attach labels permanently to surfaces adjacent to and within 6 inchesof joint edge so labels are 
visible to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or 
self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on 
which labels are placed. Include the following information on labels:

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management 
of Any Damage."

2. Contractor's name, address, and phone number.
3. Designation of applicable testing agency.
4. Date of installation.
5. Manufacturer's name.
6. Installer's name.
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3.5 FIELD QUALITY CONTROL

A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and 
inspections according to ASTM E 2393.

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 
testing, repair or replace joint firestopping systems so they comply with requirements.

C. Proceed with enclosing joint firestopping systems with other construction only after inspection 
reports are issued and installations comply with requirements.

3.6 CLEANING AND PROTECTION

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods 
and with cleaning materials that are approved in writing by joint firestopping system 
manufacturers and that do not damage materials in which joints occur.

B. Provide final protection and maintain conditions during and after installation that ensure joint 
firestopping systems are without damage or deterioration at time of Substantial Completion. If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated fire-resistive joint systems immediately and install new materials to produce 
fire-resistive joint systems complying with specified requirements.

END OF SECTION 07 84 43
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 -   GENERAL

1.1 SUMMARY

A. Section includes interior and exterior joint sealants.

1.2 SUBMITTALS

A. Product Data:  Submit product data for each joint sealant product indicated.

B. Samples:  Submit samples for each exposed joint sealant product indicated. 

1.3 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers.  Store and handle materials in 
compliance with manufacturer's written instructions.

PART 2 -  PRODUCTS

2.1 MATERIALS, GENERAL

A. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Architectural Sealants:  Not more than 250 g/L.
2. Sealant Primers for Nonporous Substrates:  Not more than 250 g/L.
3. Sealant Primers for Porous Substrates:  Not more than 775 g/L.

B. Colors: For fully concealed joints, provide the manufacturer's standard color of sealant which 
has the best overall performance characteristics for the application shown.  For exposed joints, 
the Architect will select colors from the manufacturer's standard colors.

2.2 JOINT SEALANTS

A. Two-Part Polyurethane Sealant for Paving Applications:

1. For Paving Applications with Slopes not Exceeding 5% (Self Leveling):  ASTM C 920, 
Type M, Grade P, Class 25; use T (except with a Shore A hardness of 35 or greater) and I 
(Class 1 or 2) for water immersion; and abrasion resistant,; one of the following:
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a. Pecora Corporation; Urexpan NR-200.
b. Tremco, an RPM Co.; Vulkem, 445SSL.
c. Sika; Sikaflex 1c SL.

B. Mildew-Resistant Silicone Sealant (use for joints at plumbing fixtures, toilet room countertops 
and vanities):  Complying with ASTM C 920, Type S (single component), Grade NS (non-sag), 
class 25, Use NT (non-traffic), Substrate uses G, A, and O; and containing a fungicide for 
mildew resistance; white color.

1. Products:  Provide one of the following:

a. Dow Corning; 786 Mildew Resistant Silicone Sealant.
b. Momentive; Sanitary SCS 1700.
c. Pecora Corporation; 898 Silicone Sanitary Sealant.
d. Tremco, an RPM Co.; Tremsil 200 Sanitary.

C. Latex Sealant:  Complying with ASTM C 834, Type OP (opaque sealants):

1. Products:  Provide one of the following:

a. Pecora Corporation; AC-20 + Silicone.
b. DAP Products Inc.; Alex Plus Acrylic Latex Caulk Plus Silicone.
c. Tremco, an RPM Co.; Tremflex 834.

2.3 JOINT-SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for applications 
indicated by sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: One of the following preformed, compressible, resilient, 
nonstaining, nonwaxing, nonextruding backings of flexible plastic foam complying with ASTM 
C 1330, and of type indicated below.  Select shape and density of cylindrical sealant backings 
in consultation with the manufacturer for proper performance in specific condition of use in 
each case.

1. Type C:  Closed-cell polyethylene foam material with a surface skin, which is 
nonabsorbent to liquid water and gas, non-outgassing in unruptured state; one of the 
following:

a. HBR Closed Cell Backer Rod; Nomaco, Inc.
b. MasterSeal 920; BASF Master Builders.
c. Mile High Foam, Backer Rod Mfg., Inc.

JOINT SEALANTS
Copyright 2021 Gensler

07 92 00 - 2



Gensler
055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

2.4 MISCELLANEOUS MATERIALS

A. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants with joint substrates.

B. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and which 
will not stain nor mar the finish of surfaces adjacent to joints to which it is applied.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with the recommendations of joint sealant manufacturer and the following 
requirements:

1. Remove foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), existing joint 
sealants, oil, grease, water, and surface dirt.

2. Clean concrete, masonry, unglazed surfaces of tile, and similar porous joint substrate 
surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of 
these methods to produce a clean, sound substrate capable of developing optimum bond 
with joint sealants.  Remove loose particles remaining from above cleaning operations by 
vacuuming or blowing out joints with oil-free compressed air.

3. Remove laitance and form-release agents from concrete.
4. Clean metal, glass, porcelain enamel, glazed surfaces of tile, and other nonporous 

surfaces with chemical cleaners or other means that do not stain, harm substrates, or 
leave residues capable of interfering with adhesion of joint sealants.

B. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal.

C. Installation of Sealant Backings:  Install sealant backings of type indicated to support sealants 
during application and at position required to produce cross-sectional shapes and depths of 
installed sealants relative to joint widths that allow optimum sealant movement capability.

D. Installation of Sealants:  Install sealants so they directly contact and fully wet joint substrates, 
completely filling recesses provided for each joint configuration, and providing uniform, 
cross-sectional shapes and depths that allow optimum sealant movement capability.
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E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants to form smooth, uniform, concave shaped beads, to eliminate air 
pockets, and to ensure contact and adhesion of sealant with sides of joint.  Remove excess 
sealants from surfaces adjacent to joint.

F. Cleaning:  Clean excess sealants or sealant smears adjacent to joints as installation progresses 
by methods and with cleaning materials approved in writing by manufacturers of joint sealants 
and of products in which joints occur.

3.2 JOINT SEALANT SCHEDULE

A. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:

1. Control and Expansion Joints on Exposed Interior Surfaces of Exterior Walls:  Latex 
sealant.

2. Perimeter Joints of Exterior Openings Where Indicated:  Latex sealant.
3. Vertical Control and Expansion Joints in Tile Surfaces:  Latex sealant.
4. Horizontal Control and Expansion Joints in Tile Flooring Surfaces:  Two-Part 

Polyurethane Sealant for Paving Applications.
5. Perimeter Joints between Interior Wall Surfaces and Frames of Interior Doors, Windows, 

and Elevator Entrances:  Latex sealant.
6. Perimeter Joints between Scalloped, Bent, or Warped Interior Wallboard Surfaces and 

Straight Trim:  Latex Sealant.
7. Joints between Plumbing Fixtures and Adjoining Walls, Floors, and Counters:  

Mildew-resistant silicone sealant.

END OF SECTION 07 92 00
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes hollow metal doors and frames.

1.2 ACTION SUBMITTALS

A. Product Data:  Submit product data for each product indicated.  Include material descriptions, 
core descriptions, label compliance, sound and fire-resistance ratings, and finishes for each type 
of door and frame specified.

B. Shop Drawings:  Submit door and frame schedule using same reference designations indicated 
on Drawings.  Include opening size(s), handing of doors, frame throat dimensions, details of 
each frame type, elevations of door design types, details of construction, location and 
installation requirements of door hardware and reinforcements, hardware group numbers, and 
details of joints and connections.

1.3 QUALITY ASSURANCE

A. Hollow Metal Door and Frame Standard:  Comply with the applicable provisions and 
recommendations of the following publications by Hollow Metal Manufacturers Association 
(HMMA) Div. of National Association of Architectural Metal Manufacturers (NAAMM), 
unless more stringent requirements are indicated in the Contract Documents:

1. HMMA "Hollow Metal Manual."
2. HMMA 861 "Guide Specifications for Commercial Hollow Metal Doors and Frames."

B. Manufacturer Qualifications:  A firm experienced in manufacturing hollow metal doors and 
frames similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver doors and frames palleted, wrapped, or crated to provide protection during transit and 
Project site storage.

B. Inspect doors and frames, on delivery, for damage.  Tool marks, rust, blemishes, and other 
damage on exposed surfaces will not be acceptable.  Remove and replace damaged items as 
directed by Architect.  Store doors and frames at building site in a dry location, off the ground, 
and in such a manner as to prevent deterioration. 
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PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide doors and frames by one of 
the following:

1. Ceco Door Products; an Assa Abloy Group Company. 
2. Curries Company; an Assa Abloy Group Company.  
3. Steelcraft; an Allegion PLC Company.  

2.2 MATERIALS

A. Specified Gauge Thickness:  All specified gauge thicknesses are manufacturer's standard 
gauge.

B. Cold-Rolled Steel Sheets:  ASTM A 1008/A 1008M, CS (commercial steel), Type B, free from 
scale, pitting, coil breaks, surface blemishes, buckles, waves, or other defects, exposed (matte) 
dull finish, suitable for exposed applications.

C. Inserts, Bolts, and Fasteners:  Galvanized steel.

1. Expansion Bolts and Shields:  FS FF-S-325, Group III, Type 1 or 2.
2. Machine Screws:  FS FF-S-92, carbon steel, Type III cross recessed, design I or II recess, 

style 2C flat head. 

D. Filler:  Sound deadening and heat retarding mineral fiber insulating material.

2.3 DOORS

A. General:  Provide flush-design doors per Section 08 14 16, 1-3/4 inches thick, of seamless 
hollow construction, unless otherwise indicated.  Construct doors with sheets joined at their 
vertical edges by continuous welding the full height of the door, or joined at vertical edges by 1 
inch spot welds 6 inches on center, or intermittently welded seams.  Voids between spot and 
intermediate welds shall be epoxy edge filled   Grind and finish all welds and edge fills flush to 
result in invisible seams on the door faces or vertical door edges. 

B. Interior Door Core Construction:  Doors shall be stiffened by continuous vertically formed steel 
sections which, upon assembly, shall span the full thickness of the interior space between door 
faces.  These stiffeners shall be 0.026-inch  not more than 6 inches apart and spot welded to 
face sheets a maximum of 5 inches o.c.  Place filler between stiffeners for full height of door.

C. Interior Hollow Metal Doors:
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1. Typical Interior Doors:  Flush design with 18 gauge (0.042-inch-) thick cold-rolled 
stretcher-leveled steel face sheets and other metal components from hot- or cold-rolled 
steel sheets.

2.4 FABRICATION

A. Fabricate doors and frames rigid, neat in appearance, and free of defects, warp, wave, and 
buckle.  Accurately form metal to sizes and profiles indicated.  Accurately machine, file, and fit 
exposed connections with hairline joints.  Weld exposed joints continuously; grind, fill, dress, 
and make smooth, flush, and invisible.

B. Exposed Fasteners:  Provide countersunk flat heads for exposed screws and bolts, unless 
otherwise indicated.

C. Hardware Preparation:  Prepare doors and frames to receive hardware, including cutouts, 
reinforcement, mortising, drilling, and tapping, according to final hardware schedule and 
templates provided by hardware supplier.  Secure reinforcement by spot welding.  Comply with 
applicable requirements of ANSI/BHMA A156.115 and A156.115W specifications for door 
and frame preparation for hardware.  Factory reinforce doors and frames to receive 
surface-applied hardware.  Factory drill and tap for surface-applied hardware, except at 
pushplates and kickplates provide reinforcing only.

1. Locate hardware as indicated on the drawings or in Section 08 71 00 "Door Hardware" 
or, if not indicated, according to HMMA 831, "Recommended Hardware Locations for 
Custom Hollow Metal Doors and Frames."

2.5 STEEL SHEET FINISHES

A. General:  Clean, treat and prime surfaces of fabricated hollow metal door and frame work, 
inside and out, whether exposed or concealed in the construction.  

B. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; remove 
dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale, 
shavings, filings, and rust, if present, complying with SSPC-SP 3, "Power Tool Cleaning." 

C. Factory Priming for Field-Painted Finish:  Apply shop primer immediately after surface 
preparation and pretreatment.  Apply a sufficient number of coats, baked on, to obtain 
uniformly smooth exposed surfaces.  Touch up surfaces having runs, smears, or bare spots.

1. Shop Primer:  Manufacturer's or fabricator's standard, fast-curing, corrosion-inhibiting, 
lead- and chromate-free, universal primer complying with ANSI A250.10 acceptance 
criteria; compatible with substrate and field-applied finish paint system indicated.
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2.6 FULLY WELDED  HOLLOW METAL FRAMES

A. Provide fully welded hollow metal frames.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. General:  Install doors and frames according to the referenced standards, the Architect reviewed 
shop drawings, and manufacturer's written recommendations and installation instructions.

B. Frames:  Install frames where indicated.  Extend frame anchorages below fills and finishes.  
Coordinate the installation of built-in anchors for wall and partition construction as required 
with other work.

C. Doors:

1. Non-Fire Rated Doors:  Fit non-fire-rated doors accurately in their respective frames, 
with the following clearances:

a. Jambs and Head:  3/32 inch.
b. Meeting Edges, Pairs of Doors:  1/8 inch.
c. Bottom:  3/8 inch, if no threshold or carpet.
d. Bottom:  1/8 inch, at threshold or carpet.

2. Existing Doors (Salvaged from Alteration Work):  Install salvaged existing doors in 
locations indicated.

D. Wood Door Installation:  Refer to Section 08 14 16 "Flush Wood Doors."

E. Apply hardware in accordance with hardware manufacturer's instructions and Section 08 71 00 
"Door Hardware."  Drill and tap for machine screws as required.  Do not use self tapping sheet 
metal screws.  Adjust door installation to provide uniform clearance at head and jambs, and to 
contact stops uniformly. Adjust hardware items just prior to final inspection.  Leave work in 
complete and proper operating condition.

1. Field cut existing hollow metal doors and frames indicated to receive new hardware.  
Field cutting shall be executed in a workmanlike manner and shall not void the existing 
door and frame labeling.

3.2 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items just before final inspection.  
Leave work in complete and proper operating condition.  Remove and replace defective work, 
including doors or frames that are warped, bowed, or otherwise unacceptable.
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B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying primer. 

1. Finish Painting:  Refer to Section 09 91 23 "Interior Painting."

C. Remove and replace defective work, including doors or frames that are warped, bowed, or 
otherwise defective.

D. Institute protective measures required throughout the remainder of the construction period to 
ensure that hollow metal doors and frames will be without damage or deterioration, at time of 
substantial completion.

END OF SECTION 08 11 13
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SECTION 08 14 16 - FLUSH WOOD DOORS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes solid core flush wood doors.

1.2 ACTION SUBMITTALS

A. Product Data:  Submit product data for each type of door required. 

B. Shop Drawings:  Submit shop drawings indicating location, size, thickness, and hand of each 
door; elevation of each kind of door; construction details not covered in the product data; 
location and extent of hardware blocking; clearances, special beveling, and other pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware of factory 
machined doors.

2. Indicate dimensions and locations of cutouts.

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors through one source from a single manufacturer.

B. Quality Standard:  Comply with the applicable provisions and recommendations of AWI's 
"Architectural Woodwork Quality Standards Illustrated, 8th Edition, Version 2.0, Section 
1300" where standards and specifications conflict the more stringent shall be required.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Protect wood doors during transit, storage, and handling to prevent damage, soiling, and 
deterioration.  Comply with requirements of referenced standard and manufacturer's written 
instructions.

B. Package doors individually in heavy duty cardboard cartons or poly bags.  

C. Handle wood doors with clean gloves. Lift and carry wood doors when moving them around 
the site, do not drag wood doors across one another.
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1.5 FIELD CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until wet work, such as masonry, 
concrete, stone, tile, terrazzo, plastering, wallboard joint treatment, is complete and dried, and 
HVAC system is operating and will maintain temperature and relative humidity at occupancy 
levels during the remainder of the construction period.  Do not expose doors to sudden changes 
in temperature such as forced heat used to dry out the site.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer, and 
Contractor, in which manufacturer agrees to repair or replace doors that are defective in 
materials or workmanship for the life of the original installation of the door.   A representative 
of the door manufacturer shall inspect the installed doors and shall note on the warranty that no 
provisions of the warranty have been nullified in the manufacture and/or installation.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

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

1. Algoma Hardwoods, Inc.
2. Eggers Industries, Architectural Door Division.
3. Marshfield Door Systems, Inc.
4. VT Industries.

2.2 DOOR CONSTRUCTION

A. Doors for Opaque Finish:

1. Grade:  Custom.
2. Face Veneer:  Medium-density overlay.  Provide veneer, color and finish, to match 

existing doors to remain.  Provide Owner and Architect sample for verification.
3. Thickness: 1-3/4 inch unless otherwise indicated. 
4. Materials:

a. Particleboard Core Material:  Complying with ANSI A208.1, Grade 1-LD-1 or 
1-LD-2.
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b. Blocking:  5-1/2 inch wide minimum top-rail blocking at doors with closers and 
bottom rail blocking at doors with kickplates consisting of minimum 1/2 inch wide 
single length structural composite lumber (SCL) outer band and single length SCL 
inner band.

c. Vertical Edges: 1-3/8 inch wide minimum prior to fitting, 2 ply laminated wood 
construction consisting of a single piece hardwood outer band, without fingerjoints, 
and an inner band of SCL.  Trim non-rated door width equally on both jamb edges.

d. Crossbanding:  Minimum 1/16 inch thick, low density hardwood, composite, or 
high density hardboard.

5. Construction:  AWI Section 1300, PC-5 CE.  Stiles, rails, and blocking bonded to core 
then entire unit abrasive planed before veneering. Crossbanding materials shall extend 
full width of door with grain running horizontally, tapeless spliced without voids or show 
through (telegraphing), and directly glued to core and blocking.  Sand cross banding 
before application of face veneer.  Face veneer shall extend full height of door with grain 
running vertically, tapeless spliced without voids or show through (telegraphing), and 
directly glued to cross band.  Glue lines between face veneer, crossbanding, and blocking 
shall be of a type to comply with the specified warranty using the hot plate process.

6. Vertical Edge Construction: Provide manufacturer's standard laminated-edge construction 
meeting label requirements, with intumescent seals concealed by outer stile matching 
face veneer, and meeting or exceeding the specified direct screw withdrawal, split 
resistance, cycle slam, and hinge loading criteria. Finish outer bands to match door faces 
without joints.

a. Split Resistance:  Not less than 696 pounds when tested in accordance with 
WDMA TM-5; or, not less than 1305 pounds when tested in accordance with 
ASTM D143.

b. Cycle/Slam:  Not less than 200,000 cycles with no loosening of hinge screws or 
other visible signs of failure when tested in accordance with the requirements of 
WDMA TM-7; or, not less than 502,000 cycles when tested in accordance with 
ANSI A151.1

c. Direct Screw Withdrawal:  Not less than 700 pounds when tested in accordance 
with WDMA TM-10; or, not less than 877 pounds when tested in accordance with 
ASTM D1037 using #12 x 1-1/4 steel screws, threaded to the head with either A or 
AB wood threads.

d. Hinge Loading:  Not less than 684 pounds average when tested in accordance with 
WDMA TM-8.

7. Thickness: 1-3/4 inch unless otherwise indicated.

B. Wood Beads for Light Openings in Wood Doors:  Manufacturer's standard flush designed, solid 
wood, rectangular shaped, back beveled or quirked, beads matching veneer species of door 
faces.  Include glazing compounds or tapes sized for back bevel or quirk provided.  Include 
finish nails for removable stops sized in accordance with wood door manufacturers 
recommendations.
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2.3 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 
with DHI-WDHS-3 unless otherwise indicated to match existing frame hardware preparations.  
Comply with final hardware schedules, door frame Shop Drawings, AWI Section 1300-G-20, 
BHMA A156.115-W standards, and hardware templates.

1. Coordinate measurements of hardware mortises in frames to verify dimensions and 
alignment before factory machining.

2. Locate lock and latchsets in doors to match existing strike locations on existing door 
frames; locate hinges in doors to match hinge locations on existing door frames.

C. Openings:  Cut and trim openings through doors to comply with applicable requirements of 
referenced standards for kind(s) of door(s) required.  Install light beads with fasteners spaced 
for opening size and fire rating indicated. Install wood bead moldings with finish nails and 
countersink without striking bead.  Fill countersunk heads with putty matching wood bead 
color.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Hardware:  Apply hardware to new doors in accordance with hardware manufacturers 
instructions and Division 08 Section 08 71 00 "Door Hardware." For particleboard core doors 
drill pilot holes of proper size for installing hinge screws.  Adjust hardware items just prior to 
final inspection.  Leave work in complete and proper operating condition.

1. Factory wrapping shall be maintained on new doors during construction period, and all 
hardware shall be installed by cutting the factory wrapping at the mounting location of 
the hardware item.

B. General Door Installation Standards:  Install doors in locations indicated to comply with 
manufacturer's written instructions, referenced quality standard, and as indicated.  Where 
standards conflict the more stringent shall apply.

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge, matching clearances 
specified for factory prefitting, and to contact stops uniformly.  Field cutting, fitting or 
trimming, if required, shall be executed in a workmanlike manner.

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  Provide 1/8 
inch from bottom of door to top of decorative floor finish or covering.  Where threshold 
is shown or scheduled, provide 1/4 inch from bottom of door to top of threshold.
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D. Existing Wood Doors (Salvaged from Alteration Work):  Install salvaged existing wood doors 
in locations indicated.  Field cutting, fitting or trimming, if required, shall be executed in a 
workmanlike manner.

E. Field-Finished Doors:  Refer to the following for finishing requirements:

1. Section 09 91 23 "Interior Painting."

3.2 ADJUSTING AND PROTECTION

A. Rehang or replace doors that do not swing or operate freely.

B. Protection:  Protect wood doors to ensure that the wood door work will be without damage or 
deterioration at the time of Substantial Completion.

1. Refinish or replace wood doors damaged during installation.  Replace any new wood 
doors that are warped, twisted, demonstrate core show through, are not true in plane, or 
cannot be refinished to the satisfaction of the Architect.

END OF SECTION 08 14 16
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SECTION 08 42 29.23 - SLIDING AUTOMATIC ENTRANCES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Sliding automatic entrances.

B. Related Requirements:

1. Section 05 50 00 "Metal Fabrications".

1.2 DEFINITIONS

A. AAADM: American Association of Automatic Door Manufacturers.

B. Activation Device: A control that, when actuated, sends an electrical signal to the door operator 
to open the door.

C. Safety Device: A control that, to avoid injury, prevents a door from opening or closing.

D. For automatic door terminology, refer to BHMA A156.10 for definitions of terms.

1.3 COORDINATION

A. Coordinate sizes and locations of recesses in concrete floors for recessed sliding tracks that 
control automatic entrances. Templates: Distribute for doors, frames, and other work specified 
to be factory prepared for installing automatic entrances.

B. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish. Coordinate hardware for automatic entrances with hardware required 
for rest of Project.

C. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with 
connections to power supplies and access-control system.

D. System Integration: Integrate sliding automatic entrances with other systems as required for a 
complete working installation.

1. Provide electrical interface control capability for activation of sliding automatic entrances 
by security access system on doors with electric locking.
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2. Provide electrical interface to deactivate door operators on activation of fire alarm 
system.

3. Provide electrical interface to allow for remote monitoring of automatic entrance door 
panel status.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for automatic entrances.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories.

B. Shop Drawings: For sliding automatic entrances.

1. Include plans, elevations, sections, hardware mounting heights, and attachment details.
2. Indicate dimensions, weights, loads, required clearances, method of field assembly, 

components, and location and size of each field connection.
3. Include diagrams for power, signal, and control wiring.
4. Indicate locations of activation and safety devices.
5. Include hardware schedule and indicate hardware types, functions, quantities, and 

locations.

C. Samples for Initial Selection: For units with factory-applied color finishes.

1. Include Samples of hardware and accessories involving color or finish selection.
2. Provide Samples of factory-applied color for Architect's selection from full range of 

standard colors.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Certificates: For each type of automatic entrance. Include emergency-exit features of 
automatic entrances serving as a required means of egress.

C. Sample Warranties: For manufacturer's special warranties.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For automatic entrances, safety devices, and control systems 
to include in operation and maintenance manuals.
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1.7 QUALITY ASSURANCE

A. Manufacturer Qualifications: A manufacturer with Company Certificate issued by AAADM 
indicating that manufacturer has a Certified Inspector on staff.

B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
for installation and maintenance of units required for this Project.

1.8 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of automatic entrances 
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Faulty operation of operators, controls, and hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use.

2. Warranty Period: Two years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 AUTOMATIC ENTRANCE ASSEMBLIES

A. Source Limitations: Obtain sliding andswinging automatic entrances from single source from 
single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

C. Power-Operated Door Standard: BHMA A156.10.

2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Automatic entrances shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated in accordance with 
ASCE/SEI 7.

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes.
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C. Opening Force:

1. Breakaway Device for Power-Operated Doors: Not more than allowable lbs per 2019 
CBC Ch 11B for accessibility and Chapter 10 for egress.

D. Entrapment-Prevention Force:

1. Power-Operated Sliding Doors: Not more than 30 lbf required to prevent stopped door 
from closing.

2.3 SLIDING AUTOMATIC ENTRANCES

A. General: Provide manufacturer's standard automatic entrances, including doors, sidelites, 
framing, headers, carrier assemblies, roller tracks, door operators, controls, and accessories 
required for a complete installation.

B. All-GlassSliding Automatic Entrance :

1. Single-Sliding Units:

a. Manufacturers: Subject to compliance with requirements, provide products by the 
following or approved equal.  Basis of Design:  Stanley Dura Glide 3000.

2. Configuration, Single-Sliding: Single-sliding door with  sliding leaf as indicated on 
drawings.

a. Traffic Pattern: Two way.
b. Emergency Breakaway Capability: As indicated on Drawings.

3. Operator Features:

a. Power opening and closing.

4. Sliding-Door Carrier Assemblies and Overhead Roller Tracks: Carrier assembly that 
allows vertical adjustment; consisting of nylon- or delrin-covered, ball-bearing-center 
steel wheels operating on a continuous roller track, or ball-bearing-center steel wheels 
operating on a nylon- or delrin-covered, continuous roller track. Support doors from 
carrier assembly by cantilever and pivot assembly.

5. Sliding-Door Threshold: Threshold members and bottom-guide-track system with 
stainless steel, ball-bearing-center roller wheels per manufacture.  Provide threshold to 
meet CBC2019 ADA requirements as Indicated on Drawings.

6. Controls: Activation and safety devices [as indicated on Drawings and ]in accordance 
with BHMA standards.

a. Activation Device, Motion Sensor: Mounted on each side of door header to detect 
pedestrians in activating zone and to open door.
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b. Safety Device, Photoelectric Beams: Two photoelectric beams mounted in sidelite 
jambs on each side of door to detect pedestrians in presence zone and to prevent 
door from closing.

7. Finish: Finish framing, door(s), and header with Class I, clear anodic finish.

2.4 ENTRANCE COMPONENTS

A. Framing Members: Extruded aluminum, minimum 0.125 inch thick and reinforced as required 
to support imposed loads.

1. Nominal Size: As indicated on Drawings.
2. Extruded Glazing Stops and Applied Trim: Minimum 0.062-inch wall thickness.

B. Stile and Rail Doors: 1-3/4-inch- thick, glazed doors with minimum 0.125-inch- thick, 
extruded-aluminum tubular stile and rail members. Mechanically fasten corners with 
reinforcing brackets that are welded, or incorporate concealed tie-rods that span full length of 
top and bottom rails.

1. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed 
gaskets.

2. Stile Design: Medium stile, 3-1/2-inch nominal width.
3. Rail Design: 10-inch nominal height.

C. All-Glass Sliding Doors: Fabricated from 1/2-inch- thick tempered glass, with polished vertical 
edges and minimum 0.125-inch- thick, extruded-aluminum top and bottom rails.

1. Rail Design: 3-1/2-inch nominal height.

D. Headers: Fabricated from minimum 0.125-inch- thick extruded aluminum and extending full 
width of automatic entrance units to conceal door operators and controls. Provide hinged or 
removable access panels for service and adjustment of door operators and controls. Secure 
panels to prevent unauthorized access.

1. Mounting: Concealed, with one side of header flush with framing.
2. Capacity: Capable of supporting doors of up to 175 lb per leaf over spans of up to 14 feet 

without intermediate supports.

E. Brackets and Reinforcements: High-strength aluminum with nonstaining, nonferrous shims for 
aligning system components.

F. Signage: See signage required as Indicated on Drawings.
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2.5 MATERIALS

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

1. Extrusions: ASTM B221.
2. Sheet: ASTM B209.

B. Steel Reinforcement: Reinforcement with corrosion-resistant primer complying with SSPC-PS 
Guide No. 12.00 applied immediately after surface preparation and pretreatment. Use surface 
preparation methods in accordance with recommendations in SSPC-SP COM and prepare 
surfaces in accordance with applicable SSPC standard.

C. Stainless Steel Bars: ASTM A276/A276M or ASTM A666  .

D. Stainless Steel Tubing: ASTM A554  .

E. Glazing: As specified in Section 08 80 00 "Glazing."

F. Sealants and Joint Fillers: As specified in Section 07 92 00 "Joint Sealants."

G. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, nonstaining 
grout; complying with ASTM C1107/C1107M; of consistency suitable for application.

H. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

I. Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and 
accessories compatible with adjacent materials.

2.6 DOOR OPERATORS AND CONTROLS

A. General: Provide operators and controls, which include activation and safety devices, in 
accordance with BHMA standards, for condition of exposure, and for long-term, 
maintenance-free operation under normal traffic load for type of occupancy indicated.

B. Door Operators: Provide door operators of size recommended by manufacturer for door size, 
weight, and movement.

1. Door Operator Performance: Door operators shall open and close doors and maintain 
them in fully closed position when subjected to Project's design wind loads.

2. Electromechanical Operators: Concealed, self-contained, overhead units powered by 
fractional-horsepower, permanent-magnet dc motor; with closing speed controlled 
mechanically by gear train and dynamically by braking action of electric motor; with 
solid-state microprocessor controller; complying with UL 325; and with manual 
operation with power off.
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C. Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully enclosed by 
their plastic housings; adjustable to provide detection-field sizes and functions required by 
BHMA A156.10.

1. Provide capability for switching between bi- and unidirectional detection.

D. Presence Sensors: Self-contained, active-infrared scanner units; adjustable to provide 
detection-field sizes and functions required by BHMA A156.10. Sensors shall remain active at 
all times.

E. Photoelectric Beams: Pulsed infrared, sender-receiver assembly for recessed mounting. Beams 
shall not be active when doors are fully closed.

2.7 HARDWARE

A. General: Provide units in sizes and types recommended by automatic entrance and hardware 
manufacturers for entrances and uses indicated. Finish exposed parts to match door finish[ 
unless otherwise indicated].

B. Breakaway Device for Power-Operated Doors: Device that allows door to swing out in 
direction of egress to full 90 degrees from any operating position. Maximum force to open door 
shall be as stipulated in "Performance Requirements" Article. Interrupt powered operation of 
door operator while in breakaway mode.

1. Include one adjustable detent device mounted at the top of each breakaway panel to 
control breakaway force.

a. Panel Closer: Factory-installed concealed hydraulic door closer.

C. Deadlocks: Deadbolt operated by exterior cylinder and interior thumb turn, with minimum 
1-inch- long throw bolt; BHMA A156.5, Grade 1.

1. Cylinders: As specified in Section 08 71 00 "Door Hardware."

a. Keying: Integrate into building master key system.

2. Two-Point Locking for Stile and Rail Sliding Doors: Mechanism in stile of active door 
leaf that automatically extends second lockbolt into overhead carrier assembly.

2.8 ACCESSORIES

A. Guide Rails: per manufacturer.  Color and finish to match adjacent sliding leaf frame.
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2.9 FABRICATION

A. General: Factory fabricate automatic entrance components to designs, sizes, and thicknesses 
indicated and to comply with indicated standards.

1. Form aluminum shapes before finishing.
2. 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.

3. Use concealed fasteners to greatest extent possible. Where exposed fasteners are 
required, use countersunk Phillips flat-head machine screws, finished to match framing.

a. Where fasteners are subject to loosening or turning out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices.

b. Reinforce members as required to receive fastener threads.

4. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose.

B. Framing: Provide automatic entrances as prefabricated assemblies. Complete fabrication, 
assembly, finishing, hardware application, and other work before shipment to Project site.

1. Fabricate tubular and channel frame assemblies with welded or mechanical joints. 
Provide subframes and reinforcement as required for a complete system to support 
required loads.

2. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces.

3. Form profiles that are sharp, straight, and free of defects or deformations.
4. Provide components with concealed fasteners and anchor and connection devices.
5. Fabricate components with accurately fitted joints, with ends coped or mitered to produce 

hairline joints free of burrs and distortion.
6. Fabricate exterior components to drain water passing joints, condensation occurring 

within framing members, and moisture migrating within system to exterior. Provide 
anchorage and alignment brackets for concealed support of assembly from building 
structure.

7. Allow for thermal expansion of exterior units.

C. Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to support 
imposed loads and for installing hardware.

D. Door Operators: Factory fabricated and installed in headers, including adjusting and testing.

E. Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type of 
glazing indicated, in accordance with GANA's "Glazing Manual."
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F. Hardware: Factory install hardware to greatest extent possible; remove only as required for 
final finishing operation and for delivery to and installation at Project site. Cut, drill, and tap for 
factory-installed hardware before applying finishes.

G. Controls:

1. General: Factory install activation and safety devices in doors and headers as required by 
BHMA A156.10 for type of door and direction of travel.

2.10 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

B. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

2.11 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances, header support, and other conditions affecting performance of automatic entrances.

B. Examine roughing-in for electrical systems to verify actual locations of power connections 
before automatic entrance installation.

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

3.2 INSTALLATION

A. General: Install automatic entrances according to manufacturer's written instructions and cited 
BHMA A156.10 for direction of pedestrian travel, including signage, controls, wiring, and 
connection to the building's power supply.
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1. Do not install damaged components. Fit frame joints to produce hairline joints free of 
burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight.

2. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose.

3. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous coating.

B. Entrances: Install automatic entrances plumb and true in alignment with established lines and 
grades without warp or rack of framing members and doors. Anchor securely in place.

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible.
2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and true to 

location with anchorage for permanent support.
3. Install components to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within system to exterior.
4. Level recesses for recessed thresholds using nonshrink grout.

C. Glazing: Install glazing as specified in Section 08 80 00 "Glazing."

D. Sealants: Comply with requirements specified in Section 07 92 00 "Joint Sealants" to provide 
weathertight installation.

1. Set bottom-guide-track system, framing members and flashings in full sealant bed.
2. Seal perimeter of framing members with sealant.

E. Signage: Apply signage on both sides of each door[ and breakaway sidelite], as required by 
cited BHMA standard for direction of pedestrian travel and as Indicated on Drawings.

F. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to terminal 
points with no excess and without exceeding manufacturer's written limitations on bending 
radii. Provide and use lacing bars and distribution spools.

3.3 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. Test and inspect each automatic entrance, using AAADM inspection forms, to determine 
compliance of installed systems with applicable BHMA standards.

B. Automatic entrances will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports.

SLIDING AUTOMATIC ENTRANCES
Copyright 2021 Gensler
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3.4 ADJUSTING

A. Adjust hardware, moving parts, door operators, and controls to function smoothly, and lubricate 
as recommended by manufacturer; comply with requirements of applicable BHMA standards.

1. Adjust exterior doors for tight closure.

B. Readjust door operators and controls after repeated operation of completed installation 
equivalent to three days' use by normal traffic (100 to 300 cycles).

C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose.

3.5 CLEANING

A. Clean glass and metal surfaces promptly after installation. Remove excess glazing and sealant 
compounds, dirt, and other substances. Repair damaged finish to match original finish.

1. Comply with requirements in Section 08 80 00 "Glazing" for cleaning and maintaining 
glass.

3.6 MAINTENANCE SERVICE

A.

1. Perform maintenance, including emergency callback service, during normal working 
hours.

2. Include 24-hour-per-day, 7-day-per-week emergency callback service.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain automatic entrances.

END OF SECTION 08 42 29.23

SLIDING AUTOMATIC ENTRANCES
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SECTION 08 71 00   DOOR HARDWARE  

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 commercial door hardware for the following: 

1.  Swinging doors. 

B.  Related Sections: 

1.  Section 08 11 13: Hollow Metal Doors and Frames. 

 

C.  Reference Standards: 

1.  Comply with the version year adopted by the Authority Having Jurisdiction: 

a. CBC – California Building Code 2019 ed.: Section 11B-404. 

b. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

c. NFPA 70 - National Electrical Code. 

d. NFPA 80 - Fire Doors and Windows. 

e. NFPA 101 - Life Safety Code. 

f. NFPA 105 - Installation of Smoke Door Assemblies. 

g. State Building Codes, Local Amendments, if applicable. 

2.  All hardware specified herein shall comply with the following industry standards: 

a. ANSI/BHMA Certified Product Standards - A156 Series 

b. UL10C – Positive Pressure Fire Tests of Door Assemblies 

1.3  DEFINITIONS 

A.  Door hardware includes, but is not necessarily limited to, the following: 

1.  Mechanical door hardware. 

1.4  SUBMITTALS 

A.  Product Data: Manufacturer's product data sheets including installation details, material descriptions, 

dimensions of individual components and profiles, operational descriptions and finishes. 

B.  Door Hardware Schedule:  

1.  Prepared by or under the supervision of supplier, detailing fabrication and assembly of door 

hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule 

with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish 

of door hardware: 

a. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 

Format for the Hardware Schedule." 

b. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 

complete designations of every item required for each door or opening. Organize door 

hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 

that do not follow the same format and order as the Door Hardware Sets will be rejected 

and subject to resubmission. 
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c. Content: Include the following information: 

1)  Type, style, function, size, label, hand, and finish of each door hardware item. 

2)  Manufacturer of each item. 

3)  Fastenings and other pertinent information. 

4)  Location of door hardware set, cross-referenced to Drawings, both on floor plans and 

in door and frame schedule. 

5)  Explanation of abbreviations, symbols, and codes contained in schedule. 

6)  Mounting locations for door hardware. 

7)  Door and frame sizes and materials. 

8)  Warranty information for each product. 

d. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 

particularly where approval of the Door Hardware Schedule must precede fabrication of 

other work that is critical in the Project construction schedule. Include Product Data, 

Samples, Shop Drawings of other work affected by door hardware, and other information 

essential to the coordinated review of the Door Hardware Schedule. 

C.  Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying 

schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying 

system explanation, door numbers, key set symbols, hardware set numbers and special instructions. 

Owner must approve submitted keying schedule prior to the ordering of permanent cylinders/cores. 

D.  Product Test Reports: Indicating compliance with cycle testing requirements, based on evaluation of 

comprehensive tests performed by manufacturer and witnessed by a qualified independent testing 

agency. 

E.  Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for 

each item comprising the complete door hardware installation in quantity as required in Division 01, 

Closeout Submittals. 

1.5  QUALITY ASSURANCE 

A.  Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 

documented experience in producing hardware and equipment similar to that indicated for this 

Project and that have a proven record of successful in-service performance. 

B.  Installer Qualifications: A minimum 3 years documented experience installing both standard and 

electrified door hardware similar in material, design, and extent to that indicated for this Project and 

whose work has resulted in construction with a record of successful in-service performance. 

C.  Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a 

minimum 5 years documented experience supplying both mechanical and electromechanical 

hardware installations comparable in material, design, and extent to that indicated for this Project. 

Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with 

a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural 

Hardware Consultant (AHC) available during the course of the Work to consult with Contractor, 

Architect, and Owner concerning both standard and electromechanical door hardware and keying. 

D.  Source Limitations:  

1.  Obtain each type and variety of door hardware specified in this section from a single source 

unless otherwise indicated: 

a. Electrified modifications or enhancements made to a source manufacturer's product line by 

a secondary or third party source will not be accepted. 

E.  Each unit to bear third party permanent label demonstrating compliance with the referenced 
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standards. 

F.  Keying Conference: 

1.  Conduct conference to comply with requirements in Division 01. Keying conference to 

incorporate the following criteria into the final keying schedule document: 

a. Function of building, purpose of each area and degree of security required. 

b. Plans for existing and future key system expansion. 

c. Requirements for key control storage and software. 

d. Installation of permanent keys, cylinder cores and software. 

e. Address and requirements for delivery of keys. 

G.  Pre-Submittal Conference:  

1.  Conduct coordination conference in compliance with requirements in Division 01 with 

attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper 

methods and the procedures for receiving, handling, and installing door hardware: 

a. Prior to installation of door hardware, conduct a project specific training meeting to instruct 

the installing contractors' personnel on the proper installation and adjustment of their 

respective products. Product training to be attended by installers of door hardware 

(including electromechanical hardware) for aluminum, hollow metal and wood doors. 

Training will include the use of installation manuals, hardware schedules, templates and 

physical product samples as required. 

b. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory 

work performed by other trades. 

c. Review sequence of operation narratives for each unique access controlled opening. 

d. Review and finalize construction schedule and verify availability of materials. 

e. Review the required inspecting, testing, commissioning, and demonstration procedures 

H.  At completion of installation, provide written documentation that components were applied to 

manufacturer's instructions and recommendations and according to approved schedule. 

I.  Regulatory Requirements:  

1.  Doors and doorways as part of an accessible route shall comply with CBC Sections 11B-404. 

2.  Locate latching hardware between 34 inches to 44 inches above the finished floor, per 2019 

California Building Code, Section 11B-404.2.7: 

a. Panic hardware: locate between 36 inches to 44 inches above the finished floor. 

3.  Handles, pull, latches, locks, other operable parts:  

a. Readily openable from egress side with one hand and without tight grasping, tight pinching, 

or twisting of the wrist to operate.  2019 California Building Code Section 11B-309.4. 

b. Force required to activate the operable parts: 5.0 pounds maximum, per 2019 California 

Building Code Section 11B-309.4. 

4.  Adjust doors to open with not more than 5.0-pounds pressure to open at exterior doors and 5.0-

pounds at interior doors.  As allowed per 2019 California Building Code Section 11B-404.2.9, 

local authority may increase the allowable pressure for fire doors to achieve positive latching, 

but not to exceed 15-pounds: 

a. Exception: exterior doors’ pressure-to-open may be increased to 8.5-pounds if: at a single 

location, and one of a bank of eight leafs or fraction of eight, and one leaf of this bank is 

fitted with a low- or high-energy operator. 

5.  Low-energy powered doors - comply with ANSI/BHMA A156.19; 2019 California Building 

Code Section 11B-404.2.9, Exception 2: 

a. Where powered door serves an occupancy of 150 or more, provide back-up battery power 

or stand-by generator power, capable of supporting a minimum of 100 cycles. 

b. Actuators, vertical bar type: minimum 2-inches wide, 30-inches high, bottom located 

minimum 5-inches above floor or ground, top located minimum 35-inches above floor or 

ground.  Displays International Symbol of Accessibility, per 2019 California Building Code 
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Section 11B-703.7. 

c. Actuators, plate type: use two at each side of the opening.  Minimum 4-inches diameter or 

4-inches square.  Displays International Symbol of Accessibility, per 2019 California 

Building Code Section 11B-703.7.  Locate centerline of lower plate between 7- and 8-

inches above floor or ground, and upper plate between 30- and 44-inches above floor or 

ground. 

d. Actuator location: conspicuously located, clear and level floor/ground space for forward or 

parallel approach. 

6.  Adjust door closer sweep periods so that from an open position of 90 degrees, the door will take 

at least 5 seconds to move to a point 12 degrees from the latch, measured to the landing side of 

the door, per 2019 California Building Code Section 11B-404.2.8: 

a. Spring hinges: adjust for 1.5 seconds minimum for 70 degrees to fully-closed. 

7.  Smooth surfaces at bottom 10 inches of push sides of doors, facilitating push-open with 

wheelchair footrests, per 2019 California Building Code Section 11B-404.2.10: 

a. Applied kickplates and armor plates: bevel the left and right edges; free of sharp or abrasive 

edges. 

b. Tempered glass doors without stiles: bottom rail may be less than 10 inches if top leading 

edge is tapered 60 degrees minimum. 

8.  Door opening clear width no less than 32 inches, measured from face of frame stop, or edge of 

inactive leaf of pair of doors, to door face with door opened to 90 degrees.  Hardware projection 

not a factor in clear width if located above 30 inches and below 80 inches, and the hardware 

projects no more than 4 inches.  2019 California Building Code Section 11B-404.2.3: 

a. Exception: In alterations, a projection of 5/8 inch (15.9 mm) maximum into the required 

clear width shall be permitted for the latch side stop. 

b. Door closers and overhead stops: not less than 78 inches above the finished floor or ground, 

per 2019 California Building Code 11B-307.4. 

9.  Thresholds: Floor or landing no more than 0.50 inches below the top of the threshold of the 

doorway, per 2019 California Building Code Section 11B-404.2.5.  Vertical rise no more than 

0.25 inches, change in level between 0.25 inches and 0.50 inches: beveled to slope no greater 

than 1:2 (50 percent slope). 2019 California Building Code Section 11B-303.2 & ~.3.  

10.  Floor stops: Do not locate in path of travel.  Locate no more than 4 inches from walls, per DSA 

Policy #99-08 (Access). 

11.  Pairs of doors with independently-activated hardware both leafs: limit swing of right-hand or 

right-hand-reverse leaf to 90 degrees to protect persons reading wall-mounted tactile signage, 

per 2019 California Building Code Section 11B-703.4.2. 

12.  Door and door hardware encroachment:  

a. When door is swung fully-open into means-of-egress path, the door may not 

encroach/project more than 7 inches into the required exit width, with the exception of door 

release hardware such as lockset levers or panic hardware.  These hardware items must be 

located no less than 34-inches and no more than 48-inches above the floor/ground.  2019 

California Building Code, Section 1005.7.1: 

1)  In I-2 occupancies, latch release hardware is not permitted to project in the required 

exit width, regardless of its mounting height, per 2019 California Building Code, 

Section 1005.7.1 at Exception 1. 

1.6  WARRANTY 

A.  General Warranty: Reference Division 01. Special warranties specified in this Article shall not 

deprive Owner of other rights Owner may have under other provisions of the Contract Documents 

and shall be in addition to, and run concurrent with, other warranties made by Contractor under 

requirements of the Contract Documents. 

B.  Warranty Period:  

1.  Written warranty, executed by manufacturer(s), agreeing to repair or replace components of 
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standard and electrified door hardware that fails in materials or workmanship within specified 

warranty period after final acceptance by the Owner. Failures include, but are not limited to, the 

following: 

a. Structural failures including excessive deflection, cracking, or breakage. 

b. Faulty operation of the hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

d. Electrical component defects and failures within the systems operation. 

C.  Standard Warranty Period: Two years from date of Substantial Completion, unless otherwise 

indicated. 

D.  Special Warranty Periods: 

1.  Locksets; Three (3) years. 

2.  Extra Heavy Duty Cylinder Locks: Seven (7) years. 

3.  Exit Devices: Three (3) years mechanical, one (1) year electrical. 

4.  Closers: Ten (10) years mechanical, One (1) year electrical. 

5.  Hinges: One (1) year. 

1.7  DELIVERY, STORAGE, AND HANDLING 

A.  Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 

delivered to Project site. Do not store electronic access control hardware, software or accessories at 

Project site without prior authorization. 

B.  Tag each item or package separately with identification related to the final Door Hardware Schedule, 

and include basic installation instructions with each item or package. 

C.  Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and 

related accessories directly to Owner via registered mail or overnight package service. Instructions 

for delivery to the Owner shall be established at the "Keying Conference". 

PART  2  PRODUCTS 

2.1  SCHEDULED DOOR HARDWARE 

A.  General: Provide door hardware for each door to comply with requirements in Door Hardware Sets 

and each referenced section that products are to be supplied under. 

B.  Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 

distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the end 

of Part 3. Products are identified by using door hardware designations, as follows: 

C.  Named Manufacturer's Products: Product designation and manufacturer are listed for each door 

hardware type required for the purpose of establishing requirements. Manufacturers' names are 

abbreviated in the Door Hardware Schedule. 

D.  Substitutions: Requests for substitution and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted in writing 

and in accordance with the procedures and time frames outlined in Division 01, Substitution 

Procedures. Approval of requests is at the discretion of the architect, owner, and their designated 

consultants. 

2.2  HANGING DEVICES 
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A.  Hinges - ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in 

the Door Hardware Sets: 

1.  Quantity - Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 

inches of door height greater than 120 inches. 

2.  Hinge Size - Provide the following, unless otherwise indicated, with hinge widths sized for door 

thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 

b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3.  Hinge Weight and Base Material - Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing hinges 

unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing hinges 

unless Hardware Sets indicate heavy weight. 

4.  Hinge Options - Comply with the following where indicated in the Hardware Sets or on 

Drawings: 

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a groove 

in hinge pin, prevents removal of pin while door is closed; for the all out-swinging lockable 

doors. 

b. Drawings typically depict doors at 90 degrees, doors will actually swing to maximum 

allowable.  Use wide-throw conventional or continuous hinges as needed up to 8 inches in 

width to allow door to stand parallel to wall for true 180-degree opening.  Advise architect 

if 8-inch width is insufficient. 

5.  Acceptable Manufacturer:  

a. Schlage (Basis of Design) 

2.3  CYLINDERS AND KEYING 

A.  General: Cylinder manufacturer to have minimum (10) years’ experience designing secured master 

key systems and have on record a published security keying system policy. 

B.  Source Limitations: Obtain each type of keyed cylinder and keys from the same source manufacturer 

as locksets and exit devices, Schlage; unless otherwise indicated. 

C.  Cylinders:  

1.  Original manufacturer cylinders complying with the following: 

a. Mortise Type: Threaded cylinders with rings and cams to suit hardware application. 

b. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 

c. Bored-Lock Type: Cylinders with tailpieces to suit locks. 

d. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 

e. Keyway:  Match Facility Standard.  

D.  Keying System:  

1.  Schlage FSIC. Owner managed key system (Consult facilities for keying details):  

a. Conduct specified "Keying Conference" to define and document keying system instructions 

and requirements.  

b. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 

number as directed by District. 

c. Existing System: Key locks to Owner's existing system. 
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E.  Key Quantity:  

1.  Provide the following minimum number of keys: 

a. Change Keys per Cylinder:  Two (2)  

b. Master Keys (per Master Key Level/Group): Five (5). 

c. Construction Keys (where required):  Ten (10). 

F.  Construction Keying: Provide construction master keyed cylinders. 

G.  Key Registration List (Bitting List): 

1.  Provide keying transcript list to District representative in the proper format for importing into 

key control software. 

2.  Provide transcript list in writing or electronic file as directed by the District. 

2.4  MECHANICAL LOCKS AND LATCHING DEVICES 

CYLINDRICAL LOCKS – GRADE 1  

1. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: Schlage ND series 

2. Acceptable Manufacturers and Products: Owner Standard 

2. Requirements: 

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and UL 

Listed for 3-hour fire doors. 

2. Cylinders: Refer to “KEYING” article, herein. 

3. Provide cylindrical locksets exceeding the ANSI/BHMA A156.2 Grade 1 performance standards 

for strength, security, and durability in the categories below: 

1. Abusive Locked Lever Torque Test – minimum 3,100 inch-pounds without gaining access 

2. Cycle life - tested to minimum 10 million cycles per ANSI/BHMA A156.2 Cycle Test with 

no visible lever sag or use of performance aids such as set screws or spacers. 

4. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 1/2-inch 

latch throw. Provide proper latch throw for UL listing at pairs. 

5. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.  

6. Provide independently operating levers with two external return spring cassettes mounted under 

roses to prevent lever sag. 

7. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 

8. Provide electrified options as scheduled in the hardware sets. 

9. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides.  

a. Lever Design: As scheduled. 

2.5  LOCK AND LATCH STRIKES 

A.  Strikes:  

1.  Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved 

lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, 

and as follows: 

a. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 

b. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 

c. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
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d. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B.  Standards:  

1.  Comply with the following: 

a. Strikes for Mortise Locks and Latches: ANSI/BHMA A156.13. 

b. Strikes for Bored Locks and Latches: ANSI/BHMA A156.2. 

c. Strikes for Auxiliary Deadlocks: ANSI/BHMA A156.36. 

d. Dustproof Strikes: ANSI/BHMA A156.16. 

2.6  CONVENTIONAL EXIT DEVICES 

A.  General Requirements:  

1.  All exit devices specified herein shall meet or exceed the following criteria: 

a. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 

and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required 

by manufacturer including sex nuts and bolts at openings specified in the Hardware Sets. 

b. Push-through push-pad design.  No exposed push-pad fasteners, no exposed cavities when 

operated.  Return stroke fluid dampeners and rubber bottoming dampeners, plus anti-rattle 

devices.  

c. Where exit devices are required on fire rated doors, provide devices complying with NFPA 

80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper 

fasteners for installation as tested and listed by UL. Consult manufacturer’s catalog and 

template book for specific requirements. 

d. End caps: impact-resistant, flush-mounted.  No raised edges or lips to catch carts or other 

equipment.  

e. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 

pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 

devices where specified in Hardware Sets. 

f. Releasable in normal operation with 15-pound maximum operating force per UBC 

Standard 10-4, and with 32-pound maximum pressure under 250-pound load to the door.  

g. Devices must fit flat against the door face with no gap that permits unauthorized dogging of 

the push bar.  The addition of filler strips is required in any case where the door light 

extends behind the device as in a full glass configuration. 

h. Lever Operating Trim - Where exit devices require lever trim, furnish manufacturer's heavy 

duty escutcheon trim with threaded studs for thru-bolts:  

1)  Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 

match that of the specified locksets.  

2)  Where function of exit device requires a cylinder, provide a cylinder (Rim or 

Mortise) as specified in Hardware Sets. 

i. Vertical Rod Exit Devices: Where concealed vertical rod exit devices are used at interior 

openings, provide as less bottom rod (LBR) unless otherwise indicated.  Provide dust proof 

strikes where thermal pins are required to project into the floor. 

j. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 

Hardware Sets, provide devices designed for maximum 2” wide stiles. 

k. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

l. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

m. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B.  Conventional Push Rail Exit Devices (Heavy Duty):  

1.  ANSI/BHMA A156.3, Grade 1 certified panic and fire exit hardware devices furnished in the 

functions specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, 

with deadlock feature: 

2.  “PA” Push Bar Armor feature. 
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3.  Accessibility: Maximum 5lbs force to retract latch bolt per CBC Chapter 11B. 

a.  “AX” feature: touchpad directly retracts the latchbolt with 5 lb or less of force.  Provide 

testing lab certification confirming that the mechanical device is independent third-party 

tested to meet this 5 lb requirement. 

b. Acceptable Manufacturers: 

1)  Von Duprin 99 Series (Owner Standard). 

2.7  DOOR CLOSERS 

A.  All door closers specified herein shall meet or exceed the following criteria: 

1.  General: Door closers to be from one manufacturer, matching in design and style, with the same 

type door preparations and templates regardless of application or spring size. Closers to be non-

handed with full sized covers including installation and adjusting information on inside of 

cover. 

2.  Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed for 

use of fire rated doors. 

3.  Cycle Testing:  Provide closers which have surpassed 15 million cycles in a test witnessed and 

verified by UL. 

4.  Size of Units: Comply with manufacturer's written recommendations for sizing of door closers 

depending on size of door, exposure to weather, and anticipated frequency of use. Where 

closers are indicated for doors required to be accessible to the physically handicapped, provide 

units complying with ANSI ICC/A117.1. 

5.  Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 

Hardware Sets. 

6.  Closers shall not be installed on exterior or corridor side of doors; where possible install closers 

on door for optimum aesthetics.  

7.  Closer Accessories: Provide door closer accessories including custom templates, special 

mounting brackets, spacers and drop plates as required for proper installation.  Provide through-

bolt and security type fasteners as specified in the hardware sets. 

B.  Door Closers, Surface Mounted (Commercial Duty):  

1.  ANSI/BHMA 156.4, Grade 1 certified surface mounted, institutional grade door closers with 

complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to 

door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece 

cast iron or aluminum alloy body construction, with adjustable backcheck, closing sweep, and 

latch speed control valves. Provide non-handed units standard: 

a. Acceptable Manufacturers (Owner Standard): L.C.N. (Grade 1 4040XP).  

2.8  DOOR STOPS AND HOLDERS 

A.  General: Door stops and holders to be of type and design as specified below or in the Hardware Sets. 

B.  Door Stops and Bumpers:  

1.  ANSI/BHMA A156.16, Grade 1 certified door stops and wall bumpers. Provide wall bumpers, 

either convex or concave types with anchorage as indicated, unless floor or other types of door 

stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic. 

Where floor or wall bumpers are not appropriate, provide overhead type stops and holders: 

a. Acceptable Manufacturers (Basis of Design): Ives (IVE). 

2.9  ARCHITECTURAL SEALS 

A.  General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below 

or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide 

smoke, light, or sound gasketing on interior doors where indicated. At exterior applications provide 
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non-corrosive fasteners and elsewhere where indicated.  

B.  Acceptable Manufacturers: Zero International (ZER). 

C.  Smoke Labeled Gasketing:  

1.  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: 

a. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

D.  Fire Labeled Gasketing:   

1.  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 UL10C: 

a. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire 

Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 

Assemblies.  

E.  Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for 

sound ratings indicated. 

F.  Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 

replaceable and readily available from stocks maintained by manufacturer. 

G.  Thresholds: Must comply “Path of Travel” requirements and CBC Section 11B-404.2.5. 

H.  On all exterior doors exposed to weather (No cover) provide Rain Guard full width of door. 

2.10  FABRICATION 

A.  Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers 

recognized installation standards for application intended. 

2.11  FINISHES 

A.  Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 

indicated by certain manufacturers for their products. 

B.  Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 

and other qualities complying with manufacturer's standards, but in no case less than specified by 

referenced standards for the applicable units of hardware 

C.  Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

PART  3  EXECUTION 

3.1  COORDINATION 

A.  Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work 

specified to be factory prepared for installing standard and electrified hardware. Check Shop 
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Drawings of other work to confirm that adequate provisions are made for locating and installing 

hardware to comply with indicated requirements. 

B.  Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-

wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and 

access control system hardware without additional in-field modifications. 

3.2  EXAMINATION 

A.  Examine scheduled openings, with Installer present, for compliance with requirements for installation 

tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions 

affecting performance. 

B.  Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings 

and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in 

writing. 

3.3  PREPARATION 

A.  Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

3.4  INSTALLATION 

A.  Install each item of mechanical and electromechanical hardware and access control equipment to 

comply with manufacturer's written instructions and according to specifications: 

1.  Installers are to be trained and certified by the manufacturer on the proper installation and 

adjustment of fire, life safety, and security products including: hanging devices; locking 

devices; closing devices; and seals.  

B.  Mounting Heights:  

1.  Mount door hardware units at heights indicated in following applicable publications, unless 

specifically indicated or required to comply with governing regulations: 

a. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 

b. Where indicated to comply with accessibility requirements, CBC Section 11B-309.4 for 

mounting heights, and/or comply with ANSI A117.1 "Accessibility Guidelines for 

Buildings and Facilities." 

c. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located.  

C.  Retrofitting: Install door hardware to comply with manufacturer's published templates and 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. 

D.  Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 

requirements specified in Section 07 92 00: Joint Sealants.  

E.  Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control 

the handling and installation of hardware items so that the completion of the work will not be delayed 

by hardware losses before and after installation. 

3.5  FIELD QUALITY CONTROL 
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A.  Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 

report whether work complies with or deviates from requirements, including whether door hardware 

is properly installed, operating and adjusted. 

3.6  ADJUSTING 

A.  Initial 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. 

3.7  CLEANING AND PROTECTION 

A.  Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware 

installed on doors during the construction phase. Install any and all hardware at the latest possible 

time frame. 

B.  Clean adjacent surfaces soiled by door hardware installation. 

C.  Clean operating items as necessary to restore proper finish.  Provide final protection and maintain 

conditions that ensure door hardware is without damage or deterioration at time of owner occupancy. 

3.8  DEMONSTRATION 

A.  Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware. 

3.9  MAINTENANCE SERVICE 

A.  Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance 

instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement 

of door hardware. 

3.10  DOOR HARDWARE SETS 

A.  Locksets, exit devices, and other hardware items are referenced in the following hardware sets for 

series, type and function. Refer to the above-specifications for special features, options, 

cylinders/keying, and other requirements. 

B.  Do not order material until submittal has been reviewed, stamped, and signed by Architect’s door 

hardware consultant.  

C.  The hardware sets represent the design intent and direction of the owner and architect. They are a 

guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 

hardware and missing items should be brought to the attention of the architect with corrections made 

prior to the bidding process. Omitted items not included in a hardware set should be scheduled with 

the appropriate additional hardware required for proper application and functionality. 

D.  Hardware Sets: 

 

52620 OPT0208271 Version 1 

 

Hardware Group No. 01 - EXISTING DOOR TO REMAIN 

For use on Door #(s): 
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2109 2110B 2120 2151 2155 2157 

2159 2161 2163 
 

  

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1   RE-USE EXISTING DOORS, 

FRAMES, & HARDWARE 

    

 

Hardware Group No. 02 

For use on Door #(s): 

2185      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   F643E/

716 

IVE 

1 EA CLASSROOM SECURITY ND75JD RHO   643e SCH 

2 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

 

Hardware Group No. 03 

For use on Door #(s): 

2100B      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 5 X 4.5 NRP   F643E/

716 

IVE 

1 EA PANIC HARDWARE CDSI-PA-AX-99-L-06   643E VON 

1 EA RIM CYLINDER 20-057 ICX   626 SCH 

1 EA MORTISE CYLINDER 20-061 ICX X K510-730 XQ11-948 

36-083 

  626 SCH 

2 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP HEDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

 

 

Hardware Group No. 04 

For use on Door #(s): 

2100A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1HW 5 X 4.5 NRP   F643E/

716 

IVE 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
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QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA PANIC HARDWARE CDSI-PA-AX-99-L-06   643E VON 

1 EA RIM CYLINDER 20-057 ICX   626 SCH 

1 EA MORTISE CYLINDER 20-061 ICX X K510-730 XQ11-948 

36-083 

  626 SCH 

2 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP HEDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

6" STILE REQUIRED FOR HARDWARE 

 

Hardware Group No. 05 

For use on Door #(s): 

2156      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   F643E/

716 

IVE 

1 EA PRIVACY LOCK ND40S RHO   643e SCH 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA MOP PLATE 8400 4" X 1" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. 06 

For use on Door #(s): 

2110A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 5 X 4.5   F643E/

716 

IVE 

1 EA CLASSROOM SECURITY ND75JD RHO   643e SCH 

2 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

 

Hardware Group No. 07 

For use on Door #(s): 

2152      

Provide each SGL door(s) with the following: 

https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   F643E/

716 

IVE 

1 EA CLASSROOM SECURITY ND75JD RHO   643e SCH 

2 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

 

Hardware Group No. 08 

For use on Door #(s): 

2153 2164     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 5 X 4.5   F643E/

716 

IVE 

1 EA CLASSROOM LOCK ND70JD RHO   643e SCH 

1 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

USE OVERHEAD STOP IF FLOOR/WALL DOES NOT WORK 

 

Hardware Group No. 09 

For use on Door #(s): 

109A 2156A     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   F643E/

716 

IVE 

1 EA CLASSROOM LOCK ND70JD RHO   643e SCH 

1 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

 

Hardware Group No. 10 

For use on Door #(s): 

2154      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 5 X 4.5   F643E/

716 

IVE 

1 EA CLASSROOM LOCK ND70JD RHO   643e SCH 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
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QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

USE OVERHEAD STOP IF FLOOR/WALL DOES NOT WORK 

 

Hardware Group No. 11 

For use on Door #(s): 

2101      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA SLIDING DOOR HW HARDWARE BY OTHERS     

DURAGLIDE 3000 AG (SINGLE SLIDE/ BI-PART AS REQ) 

VERIFY PROPER HARDWARE AND FUNCTIONALITY WITH DISTRIBUTOR PRIOR TO PUCHASING 

 

Hardware Group No. 12 

For use on Door #(s): 

2164 
 

    

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   F643E/

716 

IVE 

1 EA CLASSROOM LOCK ND70JD RHO   643e SCH 

1 EA FSIC CORE AS REQ MATCH EXISTING KEY 

SYSTEM 

   SCH 

1 EA SURFACE CLOSER 4040XP EDA   695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   613 IVE 

1 EA STOP WS406/407CVX or FS436/438 AS 

REQ 

  630  

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

VERIFY SPECIFIC KEY SYSTEM AND KEYWAY WITH OWNER PRIOR TO PURCHASING 

USE OVERHEAD STOP IF FLOOR/WALL DOES NOT WORK 

 

 

Hardware Group No. 13  

For use on Door #(s): 

2165      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA ADA DOOR PULL BY DOOR MANUFACTURER    
 

1 EA BALANCE OF HARDWARE BY DOOR MFG / SUPPLIER     

G.C./SUPPLIER TO VERIFY NEW HARDWARE IS COMPATIBLE WITH EXISTING DOOR/FRAME 

CONDITIONS PRIOR TO PLACING ORDER 

 

 

 

 

 

END OF SECTION  08 71 00 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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SECTION 08 80 00 - GLAZING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes glazing for the following products and applications, including those specified 
in other Sections where glazing requirements are specified by reference to this Section:

1. Interior borrowed lites.
2. Decorative window film on window for one-way visibility at Control Room as Indicated 

on Drawings.

1.2 ACTION SUBMITTALS

A. Product Data:  Submit product data for each glass product and glazing material indicated.

B. Samples:  Label samples to indicate product, characteristics, and locations in the Work.  
Furnish samples of the following:

1. Except for clear glass, submit samples of each glass type specified, in the form of 12 inch 
square Samples.

2. Submit samples of each glass type specified where production run varies and defects are 
expected.

3. Submit samples of decorative window film adhered to clear glass, in the form of 12 inch 
square samples.

1.3 INFORMATIONAL SUBMITTALS

A. Manufacturer Certificates:  Submit a letter from glass manufacturer certifying that he has 
reviewed the glazing details proposed for the Project, including the use of gaskets and sealants, 
and that each product to be furnished is recommended for the application shown.

B. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 
products furnished comply with requirements.

1. Material Certificates:  Submit glass treatment certificates signed by manufacturer of the 
heat-soaked glass products certifying that products furnished comply with requirements.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data:  Submit maintenance data for each applied glass film to be installed or 
applied, including recommendations and instructions for cleaning, maintenance, removal, and 
replacement of same.

GLAZING
Copyright 2021 Gensler

08 80 00 - 1
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1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in 
material, design, and extent to that indicated for Project and whose work has resulted in 
construction with a record of successful in-service performance.

B. Safety Glass: Comply with the applicable requirements of the laws, codes, ordinances and 
regulations of Federal and Municipal authorities having jurisdiction; wherever requirements 
conflict, the more stringent shall be required. Obtain approvals from all such authorities.  As a 
minimum, provide Category II materials complying with testing requirements in 16 CFR 1201 
(Consumer Product Safety Commission "Safety Standard for Architectural Glazing Materials," 
as published in the Code of Federal Regulations) and ANSI Z97.1.

1. Subject to compliance with requirements, permanently mark safety glass with 
certification label of Safety Glazing Certification Council or another certification agency 
acceptable to authorities having jurisdiction.  Locate permanent markings in one corner, 
and in the same location, of each glass lite in accordance with the requirements of the 
SGCC labeling guidelines.  Markings shall have a nominal size of no greater than 1-inch 
in diameter, and be located with glass edge clearances, at the corner, by not more than 
3/4-inch up and 3/4-inch over.

C. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are indicated.  
Refer to these publications for glazing terms not otherwise defined in this Section or in 
referenced standards.

1. GANA Publications:  GANA's "Glazing Manual."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials.

B. Deliver film to Project site, and handle/store in accordance with manufacturer's instructions, in 
unopened containers and in a manner that will ensure no deterioration of, or detrimental effects 
on, film and its system for adhering to glass.  Protect from weather and physical abuse.

PART 2 -  PRODUCTS

2.1 PRODUCTS AND MANUFACTURERS

A. Refer to Drawings for the extent of glass types and locations.  Confirm the levels of heat 
treatment required for each glass type scheduled as contained in Articles "Performance 
Requirements" and "Quality Assurance."
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2.2 PERFORMANCE REQUIREMENTS

A. General:  Provide and install glazing systems capable of withstanding impact loads without 
failure of any kind, including loss or breakage of glass, failure of seal or gaskets, exudation of 
glazing sealants, and excessive deterioration of glazing materials.

B. Glass Design:  Glass thicknesses and heat treatments indicated are minimum requirements.  
Glazing details shown are for convenience of detailing only and are to be confirmed by the 
Contractor relative to cited standards and final framing details.  

1. At hollow metal framed, and interior aluminum door and frame openings, provide glass 
thickness such that the center of glass deflection at a full lateral pressure of 5 psf ( in a 
direction normal to the plane of the wall shall not exceed 1/2 inch.  Confirm glass 
thicknesses and heat treatments, as required to meet the performance requirements.

2.3 PRIMARY FLOAT GLASS

A. Float Glass:  ASTM C 1036, Type I (transparent glass, flat), Quality q3 (glazing select); Class 
1, clear.

2.4 GLAZING SEALANTS

A. Gasket, Blocking, and Spacer Wet Glazing Materials: Silicone, compatible with and adherent to 
each material it will be in contact with, as recommended by the manufacturer to fulfill 
performance requirements.

1. Provide glazing sealants and sealant primers, having not more than 100 g/L when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.5 GLAZING GASKETS

A. Dense Compression Gaskets:  Continuous extruded EPDM with cross-sectional profile, 
physical properties, and tolerances as recommended by the glass manufacturer, and as required 
to comply with the performance requirements specified and shown, all in compliance with the 
applicable provisions of ASTM C 864, Option II.

2.6 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS

A. Fabricate glass and other glazing products in sizes required to glaze openings indicated for 
Project, with edge and face clearances, edge and surface conditions, and bite complying with 
written instructions of product manufacturer and referenced glazing standard, to comply with 
system performance requirements.
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1. Edge and Surface Conditions:  Comply with the recommendations of AAMA "Structural 
Properties of Glass" for "clean-cut" edges, except comply with manufacturer's 
recommendations when they are at variance therewith.

2. Exposed Glass Edges and Surface Condition:  All edges shall be flat with an arrissed 
edge profile (small bevel of uniform width not exceeding 1/16 inch at an angle of 
approximately 45 degrees to the surface of the glass) with a polished (surface is reflective 
in appearance similar to the major surface of the glass) surface.

B. Cutting:  Do not nip glass edges. Edges may be wheel cut or sawed and seamed at 
manufacturer's option.  For glass to be cut at site, provide glass 2 inches larger than required in 
both dimensions, so as to facilitate cutting of clean cut edges without the necessity of seaming 
or nipping.  Do not cut, seam, nip or abrade heat-treated glass.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine glass framing, with glazier and glass framing erector present, for compliance with the 
following:

1. Compliance with the specified manufacturing and installation tolerances, including those 
for size, squareness, and offsets at corners.

2. Minimum required face or edge clearances.
3. Effective sealing between joints of glass-framing members.

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

3.2 PREPARATION

A. Clean glazing stops, glazing channels, and rabbets which will be in contact with the glazing 
materials immediately before glazing.  Remove coatings which might fail in adhesion or 
interfere with bond of sealants.  Comply with manufacturer's instructions for final wiping of 
surfaces immediately before application of primers.  Wipe metal surfaces with IPA (isopropyl 
alcohol).

1. Prime surfaces to receive glazing compounds.  When priming, comply with wet glazing 
manufacturer's recommendations.

B. Inspect each glass unit immediately before installation.  Do not install any units which are 
improperly sized or have damaged edges, scratches or abrasion, or other evidence of damage.  
Remove labels from glass immediately after installation.
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C. Substrate Preparation for Applied Film:  Clean glass surfaces to receive the application of 
applied film.  Remove foreign deposits, including paint spatter and glazing sealant materials 
that have migrated from glazing channel.   Wash with detergent, rinse, and dry each glass 
surface immediately prior to film application; comply with film manufacturer's instructions and 
recommendations.  Control and limit unnecessary activities, occupancies, air movements, and 
similar incidents in each space of the building during the time of cleaning and film application 
so as to ensure the best possible environment for application of film on clean substrates.  
Comply with environmental conditions as recommended by film manufacturer prior to applying 
film to glass.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications.

1. All glass units shall be installed in accordance with the glass manufacturer's 
recommendations.

B. Glazing channel dimensions as indicated on Drawings.  Provide necessary bite on glass, 
minimum edge and face clearances, with reasonable tolerances.  Adjust as required by Project 
conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass 
from Project site and legally dispose of off Project site.  Damaged glass is glass with edge 
damage or other imperfections that, when installed, could weaken glass and impair performance 
and appearance.

D. Apply primers to surfaces indicated to receive glazing materials.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless more stringent requirements are recommended by glass manufacturer.

1. For Glass Units Less Than 72 Inches:  Locate setting blocks at sill one-quarter of the 
width in from each end of the glass unless otherwise recommended by the glass 
manufacturer.

2. For Glass Units 72 Inches or Greater:  Locate setting blocks at sill one-eighth of the 
width in from each end of the glass, but not less than 6 inches, unless otherwise 
recommended by the glass manufacturer.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Set glass lites with uniform pattern, draw, bow, and similar characteristics, producing the 
greatest possible degree of uniformity in appearance on the entire wall elevation.

1. Set glass units with void between edge of units and glazing channel.
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H. Where wedge-shaped gaskets are driven into one side of channel to pressurize gasket on 
opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement.

I. Miter cut gaskets at corners and install gaskets in a manner recommended by gasket 
manufacturer to prevent corners from pulling away.

J. Film Application:  Comply with film manufacturer's installation requirements, instructions, and 
recommendations.  Avoid seams whenever possible and, where not possible, minimize the 
number of seams. Produce seams which are tightly-butted, without overlaps and gaps which are 
visible only at viewing distances of 20 inches and less. Apply film by method which will ensure 
the inclusion of no air bubbles or other foreign substances.

1. Extend film to cover full expanse of each glass sheet to receive film, but without either 
overlapping the glass glazing materials, or leaving edge gaps of more than 1/32 inch.

2. In order to minimize the possibility of visible differences in the color or shading intensity 
of the butted films at seams, apply each film with its butted edge taken from the same end 
of the film roll (reverse the direction-of-application).  Remove and replace film 
application where mismatching of film is visually noticeable where directed by Architect.

3. Exercise extreme care during application of film, including the cutting and 
pressing-in-place of film, so as to avoid the scoring and abrading of surfaces of glass.

4. Adhere film to glass using procedures recommended by film manufacturer.  Press into 
place to ensure that entire film sheet, including edges, are firmly and permanently 
adhered.

3.4 PROTECTION AND CLEANING

A. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way 
and from any source, including natural causes, accidents, and vandalism.

B. Wash glass on both exposed surfaces in each area of Project not more than four days before 
date scheduled for inspections that establish date of Substantial Completion.  Wash glass and 
film as recommended by glass and film manufacturer.

END OF SECTION 08 80 00
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes non-structural metal framing assemblies for interior partitions and suspended 
gypsum board ceilings.

1.2 QUALITY ASSURANCE

A. Sound Transmission Characteristics:  For non-structural metal framing faced with gypsum 
wallboard materials and having STC ratings, provide materials and construction identical to 
those tested in assembly indicated according to ASTM E 90 and classified according to ASTM 
E 413 by a qualified independent testing agency. STC-rated assemblies are indicated by design 
designations from GA-600, "Fire Resistance Design Manual."

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Gypsum Board Assembly Deflections:

1. Typical Walls: Wall assemblies shall be constructed for deflection not to exceed 1/240 of 
the wall height when subjected to a positive and negative pressure of 5 psf .

2. Walls with Tile Finish: Wall assemblies to receive tile finishes shall be constructed for 
deflection not to exceed 1/360 of the wall height when subjected to a positive and 
negative pressure of 5 psf .

3. Ceilings, bulkheads, soffits, ceiling transitions, ledges, and coves shall be constructed for 
a deflection not to exceed 1/360 of the distance between supports.

2.2 STEEL SUSPENDED CEILING FRAMING

A. Studs and Runners:  ASTM C 645.  Use 0.0312 inch  minimum base metal thickness and 
minimum depth as required to suit deflection criteria.

B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625 inch  diameter 
wire, or double strand of 0.0475 inch  diameter wire.

C. Hanger Attachments to Overhead Decks:  Suitable for application indicated, fabricated from 
corrosion-resistant materials, with eyepins, clips or other devices for attaching hangers and 
capable of sustaining, without failure, a load equal to 10 times that imposed by the complete 
ceiling system.
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D. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162 inch  diameter.

E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base metal thickness of 0.0538 
inch , a minimum 1/2 inch  wide flange, with manufacturer's standard corrosion-resistant zinc 
coating.

F. Furring Channels (Furring Members):  Commercial-steel sheet with ASTM A 653/A 653M, 
G40 , hot-dip galvanized zinc coating.  No equivalent coatings allowed.

1. Cold Rolled Channels:  0.0538 inch  bare steel thickness, with minimum 1/2 inch  wide 
flange, 3/4 inch  deep.

2. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch  deep.

a. Minimum Base Metal Thickness:  0.0312 inch .

2.3 STEEL PARTITION AND SOFFIT FRAMING

A. General:  Provide steel framing members sized and spaced as indicated but not less than that 
required to comply with ASTM C 754 for conditions indicated.

1. In areas where top of partitions are dependent on ceiling system for lateral support, 
coordinate design and installation to comply with specified deflection limitations.

2. Steel Sheet Components:  Complying with ASTM C 645 requirements for metal and with 
ASTM A 653/A 653M, G40 , hot-dip galvanized zinc coating.  No equivalent coatings 
(EQ) allowed.

B. Steel Studs and Runners:  ASTM C 645, in minimum depth indicated in partition type details. 

1. Minimum Base Metal Thickness: As required to comply with deflection criteria but not 
less than 0.0179 inch  (typical partitions), 0.033 inch (minimum thickness at partitions 
supporting wall mounted casework). 

2. Depth:  As indicated.

C. Flat Strap and Backing Plate:  36 inch  wide by 6 inch  high steel sheet for blocking and bracing 
required for the attachment of surface mounted items and accessories indicated.  Locate to span 
a minimum of 2 studs.

1. Minimum Base Metal Thickness:  0.0312 inch .

D. Cold-Rolled Channel Bridging:  For channel bridging for fixture attachment or lateral bracing 
provide 0.0538 inch  bare steel thickness, with minimum 1/2 inch  wide flange:

1. Depth:  1-1/2 inches .
2. Clip Angle:  1-1/2 by 1-1/2 inch , 0.068 inch  thick, galvanized steel.

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
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1. Minimum Base Metal Thickness:  0.0179 inch .
2. Depth:  7/8 inch .

PART 3 -  EXECUTION

3.1 PREPARATION

A. Coordination with existing gypsum board at underside of roof structure to maintain fire rated 
roof assembly.  Provide fire caulk at top of new walls as indicated on Drawings to pprotect and 
maintain existing rating.   Protect remaining fire-resistive materials from damage.

3.2 INSTALLING STEEL FRAMING, GENERAL

A. General:  Install steel framing to comply with ASTM C 754, ASTM C 840 and the gypsum 
board manufacturer's recommendations; where standards conflict the more stringent shall 
apply.

B. Install supplementary framing, blocking, backerplates and bracing at locations in gypsum board 
assemblies which are indicated to support fixtures, equipment services, heavy trim, grab bars, 
toilet accessories, furnishings, or similar construction.  Comply with details indicated and with 
gypsum board manufacturer's written recommendations or, if none available, with United States 
Gypsum's "Gypsum Construction Handbook."

3.3 INSTALLING STEEL PARTITION AND SOFFIT FRAMING

A. Install continuous runners (tracks) sized to match studs at floors, ceilings, and structural walls 
and columns where gypsum board stud assemblies abut other construction.  Secure runners to 
substrates with fasteners spaced a maximum of 24 inches  on center unless closer spacing is 
recommended by the framing manufacturer for the floor and ceiling construction involved.  
Provide fasteners at all corners and ends of runner tracks.

1. Where studs are installed directly against exterior walls, install foam gasket isolation strip 
between studs and wall.

2. Install two beads of sealant below floor tracks for acoustical and dust control.

B. Installation Tolerance:  Install each steel framing and furring member so fastening surfaces 
vary not more than 1/8 inch  from the plane formed by the faces of adjacent framing.

C. Extend partition framing full height to structural supports or substrates above suspended 
ceilings, except where partitions are indicated to terminate at suspended ceilings and at partial 
height partitions.  Continue framing over frames for doors and openings and frame around 
ducts penetrating partitions above ceiling to provide support for gypsum board.

D. Install backerplates for support of wall mounted items.
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E. Frame door openings to comply with GA-600 and with gypsum board manufacturer's 
applicable written recommendations, unless otherwise indicated.  Screw vertical studs at jambs 
to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and 
secure to jamb studs.
1. Install two 0.0312-inch thick studs at each jamb, unless otherwise indicated.  Install one 

additional stud no more than 6 inches from jamb studs at single doors greater than 48 
inches and at all pairs of doors.

2. Install cripple studs at head adjacent to each jamb stud.  Provide runner track and typical 
studs above door openings with studs spaced not more than 24 inches o.c.

3. At all welded frames with fixed anchor clips secure stud reinforcing to jamb anchor clips 
with not less than two self tapping screws per clip.

4. Extend jamb studs through suspended ceilings and attach to underside of floor or roof 
structure above.

END OF SECTION 09 22 16
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes gypsum wallboard for partitions and ceilings.

1.2 ENVIRONMENTAL CONDITIONS 

A. Comply with ASTM C 840 requirements or gypsum board manufacturer's written 
recommendations, whichever are more stringent.

PART 2 -  PRODUCTS

2.1 Performance Requirements

A. STC-Rated Assemblies:  Provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an 
independent testing agency.  STC-rated assemblies are indicated by design designations from 
GA-600, "Fire Resistance Design Manual."

2.2 GYPSUM BOARD

A. Gypsum Board for Wall, Soffit, and Ceiling Surfaces:  ASTM C 1396/C 1396M, Type X; 5/8 
inch  thick, long edges tapered.

2.3 GYPSUM BOARD ACCESSORIES AND FINISHING MATERIALS

A. Interior Steel Trim Accessories:  ASTM C 1047; galvanized or aluminum-coated steel sheet, 
rolled zinc, plastic, or paper-faced galvanized steel sheet.

B. Aluminum Trim Accessories:  ASTM B 221, Alloy 6063-T5.

C. Joint Tape:  Comply with ASTM C 475/C 475M.

1. Interior Gypsum Board:  Paper.

D. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats.

E. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
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F. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing).

G. Acoustical Joint Sealant:  ASTM C 834.  Product effectively reduces airborne sound 
transmission through perimeter joints and openings as demonstrated by testing according to 
ASTM E 90, with a VOC content of 250 g/L or less when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24).  Provide one of the following:

1. SHEETROCK Acoustical Sealant; U.S. Gypsum.
2. AC-20 FTR; Pecora.

PART 3 -    EXECUTION

3.1 INSTALLATION

A. Install and finish gypsum panels to comply with ASTM C 840, GA-216, and the gypsum board 
manufacturer's recommendations, where standards conflict, the more stringent shall apply.

B. For STC-rated assemblies, seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical 
sealant at both faces of partitions at perimeters and through penetrations.  Comply with ASTM 
C 919 and with manufacturer's written recommendations for locating edge trim and closing off 
sound-flanking paths around or through assemblies, including sealing partitions above 
acoustical ceilings.  Install sound attenuation blankets before installing gypsum panels, unless 
blankets are readily installed after panels have been installed on one side.

C. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except 
floors.  Provide 1/4 to 1/2 inch  wide spaces at these locations, and trim edges with U-bead 
edge trim where edges of gypsum panels are exposed.  Seal joints between edges and abutting 
structural surfaces with acoustical sealant.

D. Install trim with back flanges intended for fasteners, attach to framing with same fasteners used 
for panels.  Otherwise, attach trim according to manufacturer's written instructions.

E. Install corner beads at external corners.

F. Install interior trim accessories where edge of gypsum panels would otherwise be exposed or 
semiexposed.  Provide interior trim accessories with face flange formed to receive joint 
compound.

G. Install aluminum trim accessories where indicated.

H. Install control joints in locations indicated and where directed by the Architect for visual effect, 
or if not indicated or directed by the Architect, provide control joints in accordance with ASTM 
C 840.
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3.2 FINISHING GYPSUM BOARD

A. Prefill open joints and damaged surface areas.

B. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 
for tape.

C. Finish panels to levels indicated below, according to ASTM C 840, for locations indicated:

1. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated.

END OF SECTION 09 29 00
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SECTION 09 30 00 - TILING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes porcelain tile.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Provide floor tiles complying with the following standard and performance 
requirements.

B. Dynamic Coefficient of Friction (DCOF):  For tile installed on walkway surfaces, provide 
products with the following value as determined by testing identical products by the DCOF 
AcuTest Method per ANSI A 137.1, 2012 Edition.

1. Walkway Surfaces:  Minimum 0.42.

1.3 ACTION SUBMITTALS

A. Product Data:  Submit product data for each product indicated.

B. Shop Drawings:  Submit shop drawings showing the extent of each type of movement joint.  
Show widths, details, and locations of expansion, contraction, control, and isolation joints in 
tile substrates and finished tile surfaces.

C. Samples:  Submit samples showing full range of color and texture variations expected.

1. Full size units of each type, composition, color, and finish of tile.
2. Assembled samples with grouted joints for each color grout and for each type, 

composition, color, and finish of tile.
3. Thresholds in 6-inch lengths, each type.
4. Metal edge strip trim in 6-inch lengths, each type.

1.4 INFORMATIONAL SUBMITTALS

A. Test Reports: Submit test reports from qualified independent testing laboratory indicating and 
interpreting test results relative to compliance of tile products with requirements specified for 
slip resistance.

B. Master Grade Certificates:  Submit master grade certificates for each shipment, type, and 
composition of tile, signed by tile manufacturer and Installer.
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C. Product Certificates:  Submit manufacturers certifications for each type of grout and bonding 
material being provided are suitable for the intended use and meet or exceed the referenced 
standards and the requirements of this specification.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Instructions: Submit maintenance instructions for each type of product specified.

1.6 QUALITY ASSURANCE

A. Installer:  Engage an installer, with a minimum of 5 years of successful commercial tile 
installations similar in material, design, and scope to that indicated.

B. Source Limitations for Tile:  Obtain tile from one source or producer, and from same 
production run and of consistent quality in appearance and physical properties for each 
contiguous area.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and labels 
intact until time of use.  Comply with requirement in ANSI A137.1 for labeling sealed tile 
packages.

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other 
causes.

1.8 FIELD CONDITIONS

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions.

B. Maintain temperatures within range recommended by the mortar and grout manufacturer, but 
not less than 50 deg F or more than 90 deg F, in spaces during tile setting.  After installation 
maintain temperatures within range recommended by the mortar and grout manufacturer.

C. Close spaces to traffic during tile flooring installation.

D. Close spaces to traffic for 72 hours after tile flooring installation.

E. Shade all tile, materials and the work area from direct sunlight during the installation as needed 
to prevent rapid evaporation caused by excessive heat or wind.
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PART 2 -  PRODUCTS

2.1 TILE PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1 
"Specifications for Ceramic Tile," .

1. Products and Manufacturers:  Provide tile matching the Architect's samples which have 
been selected from the product lines and manufacturers indicated in the Finish Schedule 
on the Drawings sheet A02.701.

a. TL-01 12x24" Tile as indicated on Drawings with Threshold transition strip to 
adjacent floor surface as noted on the Drawings.

b. TL-02 Existing Tile to remain as indicated on Drawings.  Patch as required with 
non-shrink grout to match tile as required.

c. TL-03  12x24" Wall tile as indicated on Drawings in single-use restrooms.  
Coordinate joints on wall with floor tile.

2.2 ACCESSORY MATERIALS

A. Thresholds Transition Strip:  Fabricate to provide transition between adjacent floor finishes.  
Bevel edges at 1:2 slope, limit height of bevel to 1/2 inch or less, and finish bevel to match face 
of threshold.

1. Flush transition strip as indicated on Drawing for flush recessed tile to adjacent floor 
application.  Fabricated to height of existing depression to provide flush transition from 
new recessed tile to adjacent existing floor.

2. Sloped Reducer Strip-  Basis of Design:  Schluter Reno-TK or equal as indicated on the 
Drawings.  Bevel edges at 1:2 slope, limit height of bevel to 1/2 inch (12.7 mm) or less, 
and finish bevel to match face of threshold.

B. Waterproofing for Toilet Room Installations:  

1. Fabric-Reinforced and Unreinforced, Fluid-Applied Product:  System consisting of 
liquid-latex rubber, with a VOC content of 65 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24) (ASTM D 3960), and fabric reinforcement 
which are compatible with mortar bed specified and complying with ANSI A118.10; one 
of the following:

a. Custom Building Products; 9240 Waterproofing and Anti-Fracture Membrane. 
b. LATICRETE International Inc.; Laticrete 9235 Waterproof Membrane. 
c. MAPEI Corporation; Mapelastic AquaDefense.Ardex; Ardex 8+9.

TILING
Copyright 2021 Gensler

09 30 00 - 3

May 25, 2021



Gensler

055.7853.000

  Imperial Valley College, Nursing 
Building Modernization

Imperial, California

2.3 SETTING AND GROUTING MATERIALS

A. Manufacturers:

1. Custom Building Products.
2. LATICRETE International Inc.
3. MAPEI Corporation.
4. ARDEX.

B. Source Limitations:  For each tile installation, obtain compatible formulations of setting and 
grouting materials containing latex or latex additives from a single manufacturer.

C. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4 consisting of the following:

1. Prepackaged dry-mortar mix combined with liquid-latex additive.
2. For wall applications, provide nonsagging mortar.

2.4 MISCELLANEOUS MATERIALS

A. Joint Sealants:  

1. Typical Surfaces:  "Mildew-Resistant Silicone Sealants," as specified in Section 07 92 00 
"Joint Sealants."

2. Floor Joints:  "Two-Part Polyurethane Sealant for Paving Applications," as specified in 
Section 07 92 00 "Joint Sealants."

B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers.

2.5 MIXING MORTARS AND GROUT

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions.  Add materials and liquid latex additives in accurate 
proportions.  Obtain and use type of mixing equipment, mixer speeds, mixing containers, 
mixing time, and other procedures to produce mortars and grouts of uniform quality with 
optimum performance characteristics for installations indicated.
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PART 3 -  EXECUTION

3.1 PREINSTALLATION MEETING

A. Prior to the installation of tile, and at the Contractor's direction, meet at the project site to 
review the material selections, substrate preparations, installation procedures, coordination with 
other trades, special details and conditions, standard of workmanship, and other pertinent topics 
related to the Work.  The meeting shall include the Owner, Architect, the Contractor, tile 
installer, tile and setting material manufacturer's representatives, and representatives of other 
trades or subcontractors affected by the installation.

3.2 EXAMINATION

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present.

1. Verify that substrates for setting tile are sound and free of voids, bugholes, rock pockets, 
honeycombs, and protrusions; and which are dry; clean; free of oil, waxy films, and 
curing compounds.  Grind or scarify concrete substrates to remove existing floor 
adhesive and mortar residues (if any), laitance, films, sealing and curing compounds if 
they are determined to be present on the substrate.

2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed before 
installing tile.

3. Verify that joints and cracks in the existing floor substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect.

4. Do not commence installation of flooring materials until floor substrate is within the 
following tolerances in all directions.  If substrate is not within tolerance, level the 
substrate using a method and a product(s) that is compatible with and acceptable to the 
setting materials manufacturer.
a. Subfloor Surfaces to Receive Thinset and Medium Set Setting Beds:  +/- 1/8 inch 

in 10 feet No valleys or ridges greater than 1/8 inch

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

3.3 PREPARATION

A. Remove paint, coatings, including curing compounds and other substances that are 
incompatible with tile-setting materials.

B. Blending:  Color blend tiles at Project site before installing.

1. Furnish the same lots, batches, etc. within the same contiguous areas of the site (i.e., 
corridors on the same floors, common rooms which adjoin each other, etc.).
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3.4 INSTALLATION, GENERAL

A. Tile Installation Standards:  Comply with parts of  ANSI A108 Series "Specifications for 
Installation of Ceramic Tile" and the TCNA's "Handbook for Ceramic, Glass, and Stone Tile 
Installation," that apply to types of setting and grouting materials and to methods indicated.

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions, unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments.

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile.

D. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when 
adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center tile 
fields in both directions in each space or on each wall area beginning at thresholds.  Adjust to 
minimize tile cutting.  Provide uniform joint widths, unless otherwise indicated.

1. For tile mounted in sheets, make joints between tile sheets same width as joints within 
tile sheets so joints between sheets are not apparent in finished work.

E. Finished Surfaces:  Unless otherwise accepted in the sample installation(s), if any, finished 
surfaces shall present a flat, even appearance, free from waver, projections, and depressions.

F. Ceramic Tile Flooring shall be stable, firm, and slip resistant. CBC 11B-302.1.

G. Movement (Contraction, Control, Expansion, and Isolation Joints) Joints:  Locate sealant filled 
movement joints where recommended by the manufacturer of mortar and grout materials but 
not less than the requirements of TCNA EJ171 which follows, and as accepted by the Architect.  
Form movement joints and other sealant-filled joints during installation of setting materials, 
mortar beds, and tile.  Do not saw-cut joints after installing tiles.  Where movement joints are to 
be butted, the ends shall touch and align.

1. Spacing Guidelines:

a. 20 to 25 feet in each direction where interior tile work is not exposed to direct 
sunlight or moisture.

b. 8 to 12 feet in each direction where interior tile work is exposed to direct sunlight 
and moisture.

c. Where tilework abuts restraining surfaces such as perimeter walls, dissimilar 
floors, curbs, columns, pipes, ceilings, and where changes occur in backing 
materials, but not at drain strainers.

d. In the joint between tiles making up the inside corner of planes.
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e. All contraction, control, expansion, isolation, seismic and cold joints in the 
horizontal structure and vertical surfaces shall continue through the tile surfaces, 
but not through membranes.  

f. Vertical and Horizontal Joints Widths:  Widths for quarry tile and paver tile shall 
be the same as the grout joint but not less than 1/4 inch or the width of the 
contraction, control, expansion, seismic, isolation joint whichever is greater; widths 
for ceramic mosaic tile and glazed wall tile shall not be less than 1/8 inch or the 
width of the control, expansion, seismic, joint whichever is greater.

g. Keep movement joints free from dirt, debris, grout, mortar, and setting bed 
materials. Prepare joints and apply sealants to comply with requirements in Section 
07 92 00 "Joint Sealants."

H. Metal Edge Strips: Install where exposed edge of wall tile meets other wall finishes that finish 
flush with or below face of tile and the manufacturer of the field tile does not manufacture a tile 
edge transition trim.  Where metal edge strips are indicated and full length single units are not 
available, joints are to be butted, the ends shall touch and align.

3.5 WATERPROOFING INSTALLATION

A. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written 
instructions to produce waterproof membrane of uniform thickness bonded securely to 
substrate.

1. Do not install tile over waterproofing until waterproofing has cured, and at each 
horizontal installation, has been tested for water tightness. Test waterproofing membrane 
for watertightness by damming the floor drain, and creating a dam at the perimeter of the 
waterproofed basin followed by filling the basin with water, marking the height, and 
verifying the same height after 48 hours. Repair leaks before continuing with the 
installation of subsequent tile.  

3.6 FLOOR TILE INSTALLATION 

A. Thinset Tile over Waterproof Membrane (Toilet Rooms and at Kitchens): Install in accordance 
with the mortar manufacturer's recommendations and requirements indicated below for setting 
bed methods, installation methods related to types of subfloor construction, and grout 
installation methods and grout types.  Where recommendations and methods conflict, the 
manufacturer's recommendations shall apply.

1. Mortar: Latex-Portland Cement Mortar:  ANSI A108.5.
2. Concrete Subfloors, Interior:  TCNA F122 (on ground) and F122A (above ground).

a. Apply the mortar to waterproofed slab with the flat side of the trowel.
b. With a trowel, having notches sized as recommended by the mortar manufacturer, 

comb the surface of the mortar with the notched side of the trowel removing excess 
mortar.  Spread only as much mortar as can be covered in the time limits 
established by the mortar manufacturers recommendations.
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c. Wipe the back of each tile, with a damp sponge, to remove all dust or dirt 
immediately before applying mortar to tiles.

d. Immediately after wiping tile backs, but prior to placing tile, the mortar shall be 
troweled to back of tile for 100% coverage to thickness of not less than 1/16-inch.

e. Place tiles onto mortar bed, maintaining 1/8-inch wide joints, and true accurate 
pattern as shown.  Exercise care to quickly remove spillage from faces of tile using 
damp sponges.  Rake out joints to depth required to receive grout as tile units are 
set.

f. Prohibit foot and wheel traffic on tiled floors for period of time as recommended by 
the mortar manufacturer.

3. Grout Installation:  Do not begin grouting tiles until they are firmly set and, in no case, in 
less than 48 hours after they have been installed.  Remove spacers, if any, prior to 
grouting.  For typical installations, comply with Latex-portland cement: ANSI A108.10; 
grout installation for kitchen installations, epoxy grout: ANSI A108.6.  Fill joints of 
cushion edged tile to the depth of the cushion; fill joints of square edge tile flush with the 
tile surface.  Do not permit mortar, mounting mesh, or spacer material to show through 
grouted joints.  Provide hard finished grout, which is uniform in color, smooth, and 
without voids, pinholes, or low spots.  Tool surfaces with shallow concave profile.

B. Stone Thresholds:  Install stone thresholds in one piece, notched to fit neatly at door jambs; set 
in same type of setting bed as abutting field tile in accordance with TCNA Method TR611.

3.7 WALL TILE INSTALLATION 

A. Install in accordance with the mortar manufacturer's recommendations and requirements 
indicated below for ANSI setting bed methods, TCNA installation methods related to types of 
construction, and grout ANSI installation methods and grout types.  Where recommendations 
and methods conflict, the manufacturer's recommendations shall apply.  Exercise care to 
quickly remove spillage from faces of tile using damp sponges. Rake out joints to depth 
required to receive grout as tile units are set.

1. Latex Portland Cement Mortar Installation (using specified latex portland cement mortar 
material):  ANSI A108.5.

2. Gypsum Wallboard, Interior (Latex Portland Cement Mortar) Method:  TCNA W243,  
place tiles maintaining 1/8-inch wide joints, and true accurate pattern as shown.

3. Cementitious Backerboard (Latex Portland Cement Mortar) Method:  TCNA W244C, 
TCNA W244, place tiles maintaining 1/8-inch wide joints, and true accurate pattern as 
shown.

4. Grout Installation:  Do not begin grouting tiles until they are firmly set and, in no case, in 
less than 48 hours after they have been installed.  Remove spacers, if any, prior to 
grouting.  Comply with Latex-portland cement: ANSI A108.10.  Fill joints of cushion 
edged tile to the depth of the cushion; fill joints of square edge tile flush with the tile 
surface.  Do not permit mortar, mounting mesh, or spacer material to show through 
grouted joints.  Provide hard finished grout, which is uniform in color, smooth, and 
without voids, pinholes, or low spots.  Tool surfaces with shallow concave profile.
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3.8 CLEANING AND PROTECTING

A. Cleaning:  On completion of placement and grouting, clean all tile surfaces so they are free of 
foreign matter.

1. Remove grout residue from tile as soon as possible.
2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 

instructions, but no sooner than 10 days after installation.  Use only cleaners 
recommended by tile and grout manufacturers and only after determining that cleaners 
are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 
metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 
water before and after cleaning.

B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, 
unbonded, and otherwise defective tile work. Replace all cracked, chipped, and broken tile 
units with matching tile units; patched tile units will not be permitted.

C. When recommended by tile manufacturer, apply coat of neutral protective cleaner to completed 
tile walls and floors.  Protect installed tile work with minimum 40 lb kraft paper or other heavy, 
breathable, covering during construction period to prevent staining, damage, and wear.

D. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed.

END OF SECTION 09 30 00
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for ceilings.

1.2 ACTION SUBMITTALS

A. Product Data:  Submit product data for each type of product indicated.

1.3 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish and store at the site where directed, 2% of each type of acoustic panel installed in the 
Project, packaged in manufacturer's unopened cartons and identified as to contents.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an Installer, with not less than 5 years experience in the 
installation of materials specified, and who has completed acoustical panel ceilings similar in 
material, design, and extent to that indicated for this Project with a record of successful 
in-service performance.

B. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting suspension 
system through one source from a single manufacturer.

C. Performance Requirements:  In areas where gypsum wallboard partitions are dependent on the 
ceiling suspension system for lateral support, design and install suspension system components 
to sustain the imposed load from the completed partition system including a minimum inward 
and outward pressure of 5 psf normal to the plane of the wall.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension system components, and accessories to Project site in 
original, unopened packages and store them in a fully enclosed, conditioned space where they 
will be protected against damage from moisture, humidity, temperature extremes, direct 
sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 
moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.
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1.6 FIELD CONDITIONS

A. Environmental Limitations:  Do not install acoustical panel ceilings until wet work (painting, 
drywall, interior tilework, and concrete leveling) in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use.

1.7 COORDINATION

A. Coordinate layout and installation of acoustical panels and suspension system with other 
construction that penetrates ceilings or is supported by them, including light fixtures, HVAC 
equipment, fire-suppression system, and partition assemblies.

PART 2 -  PRODUCTS

2.1 METAL SUSPENSION SYSTEMS

A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal 
suspension systems of types, structural classifications, and finishes indicated that comply with 
applicable requirements in ASTM C 635/C 635M.

1. Edge Condition of Cross Runners:  Unless otherwise indicated, provide mitered type 
cross runner to main tee runner intersections.   Coordinate locations of notches in the 
main tees with adjacent ceiling, light, and diffuser modules to effect a notch free 
condition where cross tees are not indicated to intersect with the main tee.

B. Overhead Deck Hanger Attachment Devices:  Size for five times the design load indicated in 
ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply with 
seismic design requirements.

1. Fastener system of type suitable for application indicated, fabricated from 
corrosion-resistant materials, with eyepins, clips or other accessory devices for attaching 
hangers of type indicated, and with capability to sustain, without failure, a load equal to 5 
times that imposed by ceiling assembly as determined by testing according to ASTM E 
488 or ASTM E 1512 as applicable, conducted by a qualified testing and inspecting 
agency.  

C. Hangers:  As follows:

1. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, 
Class 1 zinc coating, soft temper.
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a. Size:  Select wire diameter so its stress at three times hanger design load ASTM C 
635/C 635M, Table 1, "Direct Hung" will be less than yield stress of wire, but 
provide not less than 12 ga. (0.106-inch)- diameter wire.

D. Metal Edge Moldings and Trim:  Provide anufacturer's standard moldings for edges and 
penetrations that fit acoustical panel edge details and suspension systems indicated; formed 
from sheet metal of same material, finish, and color as that used for exposed flanges of 
suspension system runners;  provide in longest standard single piece lengths.

E. Clips:  Provide support clips, clamps, fasteners, splines, and other attachment devices as 
required to align components and to connect components and transfer imposed loads of 
suspension system.

1. Provide partition attachment clips, and fasteners for areas where partition ceiling runners 
are secured to the ceiling suspension system.

2. Provide attachment clips for runner to angle molding to avoid use of pop rivets.
3. Provide grid converter accessories as required to change main tee direction 90 degrees 

from adjacent main tee.
4. Provide light fixture clips.
5. Provide hold down clips at entryways to reduce flutter as required.
6. Provide miter closure clips.

F. Manufacturers and Products:  Refer to Drawings and Schedules for extent and types of each 
metal suspension system required.  

2.2 ACOUSTICAL PANELS 

A. Basis-of-Design Manufacturer and Product:  Provide acoustic panel ceiling and suspension 
system at renovated locations as indicated on the drawings to match existing ceiling tile 
suspension system, color, finish and acoustical properties.  At locations indicated on drawings 
to replace only tile, match existing tile  color, finish and acoustical properties compatible with 
existing suspension system to remain in place.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 
panel ceilings attach or abut, with Installer present, for compliance with requirements specified 
in this and other Sections that affect ceiling installation, anchorage, with requirements for 
installation tolerances, and other conditions affecting performance of acoustical panel ceilings.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Layout the Work to center board pattern both directions around Work points shown in each 
major space or room as shown on the drawings or directed and, where possible, adjust pattern 
so that edge pieces will be not less than 1/2 unit in width.

3.3 INSTALLATION

A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic 
requirements indicated, per manufacturer's written instructions, and ASTM C 636, and CISCA's 
"Ceiling Systems Handbook," and as required to match the accepted sample installation.

B. Suspend ceiling hangers as follows:

1. Fasten hangers to anchors that extend into decks.  Space hangers not more than 48 inches 
along each member supported directly from hangers; and provide hangers not more than 
6 inches from ends of each member. Provide additional hangers for support of fixtures 
and other items including but not limited to light fixtures and diffusers, as required to 
prevent overloading of deck attachment, eccentric deflection or rotation of supporting 
runners.

2. Hangers:  

a. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of 3 tight turns.  Connect hangers directly to drilled in anchors (eye 
screws), or other devices that are secure, and are appropriate for substrate.

b. Secure flat, angle, channel, and rod hangers to structure, including intermediate 
framing members, by attaching to drilled in anchors, or other devices that are 
secure and appropriate for both the structure to which hangers are attached and the 
type of hanger involved.  

3. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means.

4. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of the supporting structure or of the ceiling suspension system.

5. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices.  Size supplemental suspension members and 
hangers to support ceiling loads within performance limits established by referenced 
standards and publications.

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels.  Align moldings accurately and screw 
attach securely to substrate with concealed fasteners at intervals not more than 16 inches on 
center and not more than 3 inches from ends, leveling with ceiling suspension system.  Miter 
corners accurately and connect securely.
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1. Do not use exposed fasteners, including pop rivets, on moldings and trim.

D. Install suspension system runners so they are square and securely interlocked with one another.  
Clip runners to angle moldings do not use exposed fasteners.  Finish to lines and levels shown, 
with maximum deflection not to exceed 1/360 of the span between supports. Laser level 
accurately in all directions, leveling to a tolerance of 1/8-inch noncumulative.  Remove and 
replace dented, bent, or kinked members.

E. Install acoustical panels with undamaged edges and fit accurately into suspension system 
runners and edge moldings.  Run grain of units in one direction as accepted on shop drawings.  
Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

1. For reveal-edged panels on suspension system members with box-shaped flanges, install 
panels with reveal surfaces in firm contact with suspension system surfaces and panel 
faces flush with bottom face of runners.

3.4 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension system members.  Comply with manufacturer's written instructions for cleaning and 
touchup of minor finish damage.  Remove and replace ceiling components that cannot be 
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 09 51 13
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SECTION 09 65 13 - RESILIENT WALL BASE AND ACCESSORIES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes resilient wall base and accessories.

1.2 FIELD CONDITIONS

A. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 -  PRODUCTS

2.1 RESILIENT WALL BASE AND ACCESSORIES

A. Resilient Wall Base:  Basis of Design: 4" high Johnsonite or approved equal.  Refer to the 
Finish Schedule and the Drawings for locations of resilient wall base colors. Nominal thickness 
not less than 1/8 inch unless greater thickness is scheduled.  All resilient base shall be 
manufactured from rubber complying with ASTM F 1861, Type TS (rubber, vulcanized 
thermoset) or Type TP (rubber, thermoplastic), Group I (solid, homogeneous).  Provide all 
resilient wall base in continuous coils to minimize field butt joints.  Provide all resilient wall 
bases with a coved base toe style typically and with straight flat or toeless base style at carpet, 
unless otherwise indicated on the Finish Schedule on the Drawings.

B. Action Submittal:  Provide full range of  standard colors for selection by Architect where 
indicated on Drawings as TBD.  Where and once a color has been selected, provide sample for 
verification.

C. Resilient Molding Accessories:  

1. Description:  Reducer strip for resilient floor covering. 
2. Material:  Rubber.
3. Profile and Dimensions:  As indicated on the Drawings.

D. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 
substrate conditions indicated.  Use adhesives that comply with the following limits for VOC 
content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Cove Base Adhesives:  Not more than 50 g/L.
2. Rubber Floor Adhesives:  Not more than 60 g/L.
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PART 3 -  EXECUTION

3.1 PREPARATION AND INSTALLATION

A. Prepare substrates and install products according to manufacturer's written recommendations.

B. Wall Base:  Comply with manufacturer's written instructions for installing resilient base.

1. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required.

2. Install wall base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned.

3. Tightly adhere wall base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates.

4. Do not stretch wall base during installation.

C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of floor coverings that would 
otherwise be exposed.

D. Remove adhesive and other blemishes from exposed surfaces.

END OF SECTION 09 65 13
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SECTION 09 65 19 - RESILIENT TILE FLOORING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes resilient tile flooring.

1.2 ACTION SUBMITTALS

A. Product Sample:  Submit samples for verification of each resilient tile flooring as Indicated in 
the Drawings.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance Data:  Submit maintenance data for resilient floor tile and floor finish products.

1.4 FIELD CONDITIONS

A. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 -  PRODUCTS

2.1 RESILIENT TILE FLOORING

A. Resilient Tile Products:  Refer to Finish Schedule on Drawings for type:  RF-1, RF-2, RF-3.

2.2 ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based 
formulation provided or approved by resilient product manufacturer for applications indicated.

B. Use adhesives that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24):
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PART 3 -  EXECUTION

3.1 PREPARATION AND INSTALLATION

A. Prepare concrete substrates according to manufacturer's written recommendations to ensure 
adhesion of resilient products. 

B. Prepare concrete substrates according to ASTM F 710.  Verify that substrates are dry and free 
of curing compounds, sealers, and hardeners.  Perform alkalinity and adhesion tests 
recommended by manufacturer.  Perform moisture tests recommended by manufacturer.  
Proceed with installation only after substrates pass testing.

C. Remove paint, sealers, substrate coatings, existing floor covering adhesive residues (if any), 
and other substances that are incompatible with adhesives using mechanical methods 
recommended by manufacturer.  Do not use solvents.

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 
substrates.

E. Apply primer to concrete slabs, if recommended by the flooring manufacturer, prior to 
application of adhesive. 

F. Comply with manufacturer's written instructions for installing floor tile.

G. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.

H. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 
to center of door openings.

I. Resilient Flooring shall be stable, firm, and slip resistant. CBC Section 11B-302.1.

J. Comply with manufacturer's written instructions for cleaning and protection of floor tile and 
apply floor polish as recommended by manufacturer.

K. Cover floor tile until Substantial Completion.

END OF SECTION 09 65 19
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SECTION 09 68 13 - TILE CARPETING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes tile carpeting.

1.2 STANDARDS 

A. Except as modified by governing codes and by the Contract Documents, comply with the 
applicable provisions and recommendations of the following:

1. The Carpet and Rug Institute "The Carpet Specifiers' Handbook."
2. The Carpet and Rug Institute "CRI 104; Standard for Installation of Commercial Carpet, 

edition Sept. 2015" (CRI 104).

1.3 CLOSEOUT SUBMITTALS

A. Maintenance Data:  Submit copies of instructions for care, cleaning, maintenance and repair of 
carpet tiles.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage a carpet installer, who has completed a minimum of three 
projects over the last 10 years which were similar in material, design and extent to that 
indicated for the Project - as determined by the Architect - and which have resulted in 
construction with a record of successful in service performance.

1.5 FIELD CONDITIONS

A. General:  Comply with CRI 104, Section 7.0 "Site Conditions."

B. Environmental Limitations:  Do not deliver or install carpet tile until wet work in spaces is 
complete and dry, and ambient temperature and humidity conditions are maintained at 
occupancy levels during remainder of construction.
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1.6 WARRANTY

A. Special Carpet Manufacturer's Warranty:  Written warranty, signed by carpet tile manufacturer 
agreeing to replace carpet tile that does not comply with requirements or that fails within 10 
years from date of Substantial Completion.  Warranty does not include deterioration or failure 
of carpet tile due to unusual traffic, failure of substrate, vandalism, or abuse.  Failures include, 
but are not limited to, more than 10 percent loss of face fiber, wear, static buildup in excess of 
3.0 kV when tested under the Standard Shuffle Test at 70 deg F and 20 percent RH, edge 
raveling without seam sealers, tuft bind loss, zippering (wet or dry), shrinkage, curling, doming, 
snags, runs, and delamination. Warrantees shall be full term, not pro-rated for the specified 
warranty period.

B. Special Carpet Tile Installer's Warranty:  Written warranty, signed by carpet tile installer 
agreeing to fix, repair or replace carpet tile that does not comply with requirements or that fails 
within 2 years from date of Substantial Completion.  Warranty does not include deterioration or 
failure of carpet tile due to unusual traffic, failure of substrate, vandalism, or abuse.  Failures 
include, but are not limited to, more than edge raveling, shrinkage, curling, doming, and 
delamination.

PART 2 -  PRODUCTS

2.1 CARPET TILE

A. Carpet Tile Types:  Provide manufacturer's commercial grade carpet tile for 100 percent 
glue-down installation as indicated in Finish Schedule on Drawings.  See finish drawings for 
location and direction of carpet tiles noted as CP-01 and CP-02

B. Carpet and Carpet Tile Floor:  CBC Section 11B-302.2.

1. Carpet shall be securely attached and shall have a firm cushion, pad or backing or no 
cushion or pad.  It shall have a level loop, textured loop, level cut pile, or level cut/uncut 
pile texture.  Pile height shall be 1/2" maximum.

2. Exposed edges shall be fastened to floor surfaces and shall have trim on the entire length.  
Carpet edges shall comply with CBC Section 11B-303.

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Portland cement-based formulation provided 
by or recommended by carpet tile manufacturer.  Do not use gypsum based compounds.
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B. Adhesives:  Water-resistant, mildew-resistant, and nonstaining, pressure sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
intended carpet tile, and recommended by manufacturer for releasable installation. Provide 
adhesives with VOC content not more than 50 g/L when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24)

C. Carpet Edging:  Provide rubber composition carpet edging in single lengths wherever possible, 
keeping the number of joints or splices to a minimum.  Provide in every location where carpet 
terminates and other flooring continues.  Color to match adjacent carpet types.

D. Floor Sealer:  Type as recommended and manufactured by the carpet tile manufacturer for the 
applications indicated.  Provide floor sealer with VOC content not more than 200 g/L when 
calculated according to 40 CFR 59, Subpart D (EPA method 24).

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 
potential defects.

B. Verify that concrete slab substrates are dry and free of curing compounds, sealers, hardeners, 
and other materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer.

3.2 PREPARATION

A. General:  Comply with CRI 104, Section 8.0 "Substrate Preparation," and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to receive 
carpet tile installation.

3.3 INSTALLATION

A. General:  Comply with CRI 104, Section 10.0 "Carpet Tile Installation," carpet tile 
manufacturer's written installation instructions, and as required to match the accepted sample 
installations.  Apply adhesive in accordance with adhesive manufacturer's directions.

B. Adhere all full size, perimeter tiles, and cut tiles, with a full spread of adhesive.  Dry fit cut tiles 
and apply adhesive to tile back after tile has been cut.  Use full uncut tiles down the center of 
corridors and, where necessary, cut perimeter tiles to butt walls.
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C. Butt carpet tile tightly together to form seams without gaps or entrapped pile yarns and aligned 
with adjoining tiles.

D. Install edge strip at every location where edge of carpet is exposed to traffic, unless otherwise 
indicated.  Unless otherwise directed by Architect install in single lengths and secure in 
accordance with manufacturer's directions.

E. Traffic over adhesive installations shall be restricted until adhesive has properly cured in 
accordance with the adhesive manufacturer's recommendations.

F. As the carpeting is installed, remove and dispose of all trimmings, excess pieces of carpeting 
and laying materials from each area as it is completed.  Vacuum carpeting with a commercial 
vacuum, having a cylindrical brush or beater bar and high suction.  Remove adhesives, stains, 
and soil spots in accordance with the carpet manufacturer's recommendations.

G. Protect installed carpet tile to comply with CRI 104, Section 11.0 "Post Installation," and 
against damage; damaged carpeting shall be rejected.  Use non-staining cover material for 
protection.  Tape joints of protective covering. Plastic and polyethylene sheet protective 
coverings shall not be permitted.

H. Remove and replace rejected carpeting with new carpet tile.  At the completion of the Work 
and when directed by the Architect, remove covering, vacuum clean carpeting and remove 
soiling and stains (if any) to the satisfaction of the Architect.

END OF SECTION 09 68 13
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SECTION 09 91 23 - INTERIOR PAINTING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes surface preparation and field painting of exposed interior items and surfaces.

B. Paint exposed surfaces.  If an item or a surface is not specifically mentioned, paint the item or 
surface the same as similar adjacent materials or surfaces.  Painting includes field painting of 
exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and 
iron supports, and surfaces of mechanical and electrical equipment that do not have a 
factory-applied final finish.

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and 
labels.

1.2 DEFINITIONS

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.

1. Flat refers to a lusterless or matte finish with a gloss range below 5 when measured at an 
60-degree meter.

2. Eggshell refers to low-sheen finish with a gloss range between 5 and 10 when measured 
at a 60-degree meter.

3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when 
measured at a 60-degree meter.

1.3 ACTION SUBMITTALS

A. Product Data:  Submit product data for each paint system indicated.  Include block fillers and 
primers. 

B. Samples:  Submit samples for each color and material to be applied, with texture to simulate 
actual conditions.

1. Provide stepped Samples, defining each separate coat, including primers.  Use 
representative colors when preparing Samples for review.  Resubmit until required sheen, 
color, and texture are achieved.

2. Provide a list of materials and applications for each coat of each Sample.  Label each 
Sample for location and application.

3. Submit paint samples on 12 inches  square of hardboard for the Architect's review of each 
color and texture required.
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1.4 QUALITY ASSURANCE

A. Applicator Qualifications:  Engage an experienced applicator who has completed painting 
system applications similar in material, design, and extent to those indicated for this Project, 
whose work has resulted in applications with a record of successful in-service performance.

B. Source Limitations:  Obtain primers for each coating system from the same manufacturer as the 
finish coats.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Products:  Basis of Design:  Sherwin-Williams Co. or subject to compliance with requirements, 
provide products to match color indicated in Drawings of one of the following:

1. Benjamin Moore & Co. (Benjamin Moore).
2. PPG Paints (PPG Architectural Coatings).
3. Sherwin-Williams Co. (Sherwin-Williams).

2.2 PAINT MATERIALS, GENERAL

A. Material Compatibility:  Provide primers and finish-coat materials that are compatible with one 
another and with the substrates indicated under conditions of service and application, as 
demonstrated by manufacturer based on testing and field experience.

B. VOC Classification:  Provide materials, including primers, undercoats, and finish-coat 
materials, that meet the following criteria for VOC classification:

1. 50 grams/liter or less for flat coatings.
2. 100 grams/liter or less for non-flat coatings.
3. 100 grams/liter or less for primers, sealers, and undercoaters.

C. Material Quality:  Provide manufacturer's best-quality paint material of the various coating 
types specified that are factory formulated and recommended by manufacturer for application 
indicated.  Paint-material containers not displaying manufacturer's product identification will 
not be acceptable.

1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors 
or materials is not intended to imply that products named are required to be used to the 
exclusion of equivalent products of other manufacturers.  Furnish manufacturer's material 
data and certificates of performance for proposed substitutions.

D. Colors:  Provide custom colors of the finished paint systems to match Architect's samples.
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2.3 COLOR SCHEDULE

A. Reference to a particular manufacturer's number or color name is used only as a convenience 
for the Architect in order to establish the Project color requirements.  These references are not 
intended to describe the required generic paint systems.  For generic paint systems 
requirements, refer to the "Schedule of Interior Painting" as applicable to the respective 
conditions of use.

B. The selection of paint colors are indicated on the drawings by manufacturer and color type; 
designated as "P##" for interior paint finishes.

1. Furnish the same lots, batches, etc. within the same contiguous areas of the building (i.e., 
corridors on the same floors, common rooms which adjoin each other, etc.).

C. Color Schedule: The color schedule shall be considered as a guide only to color requirements; 
subject to Architect's modification or acceptance.  For color schedule, refer to Finish Schedules 
on Drawings.

2.4 PREPARATORY COATS

A. Interior Primers:  Interior latex-based primer of finish coat manufacturer and recommended in 
writing by manufacturer for use with finish coat and on substrate indicated.

2.5 INTERIOR FINISH COATS

A. Provide eggshell throughout typical, flat at ceilings, and semi-gloss at restroom walls, ceilings, 
hollow metal doors and frames.

B. Interior Flat Acrylic Paint:  Factory-formulated flat acrylic-emulsion latex paint for interior 
application.  Locations as indicated on  the Drawings.

1. Sherwin-Williams;  ProMar 200 Zero VOC Flat B30-2600 Series:  Applied at a dry film 
thickness of not less than 1.5 mil or equal.

C. Interior Low-Luster Acrylic Enamel:  Factory-formulated eggshell acrylic-latex interior 
enamel. Locations as indicated on the Drawings.

1. Sherwin-Williams;  ProMar 200 Zero VOC Eg-Shel B20-2600  Series:  Applied at a dry 
film thickness of not less than 1.4 milsor equal.

D. Interior Semigloss Acrylic Enamel:  Factory-formulated semigloss acrylic-latex enamel for 
interior application. Locations as indicated on Drawings.

1. Sherwin-Williams;  ProMar 200 Zero VOC B31-2600 Series:  Applied at a dry film 
thickness of not less than 1.6 mils or equal
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements for paint application.  Comply with procedures specified in PDCA P4.

1. Proceed with paint application only after unsatisfactory conditions have been corrected 
and surfaces receiving paint are thoroughly dry.

3.2 PREPARATION

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items already installed that are not to be painted or provide surface-applied 
protection before surface preparation and painting.  After completing painting operations in 
each space or area, reinstall items removed using workers skilled in the trades involved.

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances that 
could impair bond of the various coatings.  Remove oil and grease before cleaning.

1. Schedule cleaning and painting so dust and other contaminants from the cleaning process 
will not fall on wet, newly painted surfaces.

C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's 
written instructions for each particular substrate condition and as specified.  Provide barrier 
coats over incompatible primers or remove and reprime.

3.3 APPLICATION

A. General Application:  Apply paint according to manufacturer's written instructions.  Use 
applicators and techniques best suited for substrate and type of material being applied.

1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 

detrimental to formation of a durable paint film.
3. Provide finish coats that are compatible with primers used.
4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, 

grilles, convector covers, covers for finned-tube radiation, and similar components are in 
place.  Extend coatings in these areas, as required, to maintain system integrity and 
provide desired protection.

5. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only.
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6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through 
registers or grilles.

7. Paint back sides of access panels and removable or hinged covers to match exposed 
surfaces.  Access panels, electrical panels, air diffusing outlets, supply and exhaust 
grilles, louvers, exposed conduit, primed hardware items, primed outlet covers, primed 
wall and ceiling plates and other items in painted areas shall be painted to match the areas 
in which they occur unless otherwise directed by the Architect.

8. Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration.

1. The number of coats and film thickness required are the same regardless of application 
method.  Do not apply succeeding coats until previous coat has cured as recommended by 
manufacturer.  If sanding is required to produce a smooth, even surface according to 
manufacturer's written instructions, sand between applications.

2. Omit primer over metal surfaces that have been shop primed and touchup painted.
3. If undercoats, stains, or other conditions show through final coat of paint, apply 

additional coats until paint film is of uniform finish, color, and appearance.  Give special 
attention to ensure that edges, corners, crevices, welds, and exposed fasteners receive a 
dry film thickness equivalent to that of flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat 
surfaces until paint has dried to where it feels firm, and does not deform or feel sticky 
under moderate thumb pressure, and until application of another coat of paint does not 
cause undercoat to lift or lose adhesion.

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators 
according to manufacturer's written instructions.

1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate 
size for surface or item being painted.

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by 
manufacturer for material and texture required.

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by 
manufacturer for material and texture required.

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 
recommended spreading rate to achieve dry film thickness indicated.  Provide total dry film 
thickness of the entire system as recommended by manufacturer.

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items 
exposed in equipment rooms and occupied spaces.

1. Mechanical items to be painted include, but are not limited to, the following:

a. Uninsulated metal piping.
b. Uninsulated plastic piping.
c. Pipe hangers and supports.
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d. Tanks that do not have factory-applied final finishes.
e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 

and outlets.
f. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable 

jacket material.
g. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting.

2. Electrical items to be painted include, but are not limited to, the following:

a. Conduits and fittings.
b. Switchgear.
c. Panelboards.
d. Electrical equipment that is indicated to have a factory-primed finish for field 

painting.

F. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by 
manufacturer, to material that is required to be painted or finished and that has not been prime 
coated by others.  Recoat primed and sealed surfaces where evidence of suction spots or 
unsealed areas in first coat appears, to ensure a finish coat with no burn-through or other 
defects due to insufficient sealing.

G. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, 
opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be 
acceptable.

H. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no 
evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface 
imperfections.

I. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, 
or repaint work not complying with requirements.

3.4 MARKING AND IDENTIFICATION

A. Mark fire-rated and smoke-rated partitions required to have protective openings or penetrations.

1. Locate markings in accessible concealed floor, floor-ceiling, or attic spaces.
2. Provide markings within 15 feet  of the end of each wall and at intervals not exceeding 30 

feet  measured horizontally along the partition.
3. Marking shall include stenciled lettering not less than 3 inches  in height with a minimum 

3/8 inch  stroke.
4. Apply markings in a contrasting color with the suggested wording "FIRE AND/OR 

SMOKE BARRIER---PROTECT ALL OPENINGS," or other wording as approved by 
the Authority Having Jurisdiction. 
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3.5 CLEANING

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded 
paint materials from Project site.

1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered 
paint by washing and scraping without scratching or damaging adjacent finished surfaces.

3.6 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage from painting.  
Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect.

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their work. 
After work of other trades is complete, touch up and restore damaged or defaced painted 
surfaces.  Comply with procedures specified in PDCA P1.

3.7 INTERIOR PAINT SCHEDULE (Location of color as indicated on the Drawings)

A. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces:

1. Flat Acrylic Finish:  Two finish coats over a primer at gypsum board ceilings and soffits.

a. Primer:  Interior gypsum board primer.
b. Finish Coats:  Interior flat acrylic paint.

2. Low-Luster Acrylic-Enamel Finish:  Two finish coats over a primer at panels exposed to 
view, unless otherwise indicated.

a. Primer:  Interior gypsum board primer.
b. Finish Coats:  Interior low-luster acrylic enamel.

3. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer, only where indicated.

a. Primer:  Interior gypsum board primer.
b. Finish Coats:  Interior semigloss acrylic enamel.

B. Wood and Hardboard:  Provide the following paint finish systems over new interior wood 
surfaces:

1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a wood undercoater.

a. Primer:  Interior wood primer for acrylic-enamel finishes.
b. Finish Coats:  Interior semigloss acrylic enamel.
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C. Ferrous Metal:  Provide the following finish systems over ferrous metal:

1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

a. Primer:  Interior ferrous-metal primer.
b. Finish Coats:  Interior semigloss acrylic enamel.

D. Zinc-Coated Metal:  Provide the following finish systems over interior zinc-coated metal 
surfaces:

1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

a. Primer:  Interior zinc-coated metal primer.
b. Finish Coats:  Interior semigloss acrylic enamel.

E. All-Service Jacket over Insulation:  Provide the following finish system on cotton or canvas 
insulation covering:

1. Flat Acrylic Finish:  Two finish coats.  Add fungicidal agent to render fabric mildew 
proof.

a. Finish Coats:  Interior flat latex-emulsion size.

END OF SECTION 09 91 23
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SECTION 10 11 00 - VISUAL DISPLAY UNITS

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. Visual display board assemblies.
2. Rail support systems for visual display board assemblies.
3. Sliding visual display units.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, finishes, and accessories for visual display units.

2. Include electrical characteristics for motorized units.

B. Shop Drawings: For visual display units.

1. Include plans, elevations, sections, details, and attachment to other work.
2. Show locations of panel joints.[ Show locations of field-assembled joints for 

factory-fabricated units too large to ship in one piece.]
3. Include sections of typical trim members.
4. Include wiring diagrams for power and control wiring.

C. Samples[ for Verification]: For each type of visual display unit indicated.

1. Visual Display Panel: Not less than 8-1/2 by 11 inches, with facing, core, and backing 
indicated for final Work. Include one panel for each type, color, and texture required.

2. Trim: 6-inch- long sections of each trim profile.
3. Display Rail: 6-inch- long section of each type.
4. Rail Support System: 6-inch- long sections.
5. Accessories: Full-size Sample of each type of accessory.

D. Product Schedule: For visual display units.[ Use same designations indicated on Drawings.]
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Sample Warranties: For manufacturer's special warranties.

1.5 CLOSEOUT SUBMITTALS

A. [Operation and ]Maintenance Data: For visual display units[ and motorized units] to include in 
maintenance manuals.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver factory-fabricated visual display units completely assembled in one piece. If 
dimensions exceed maximum manufactured unit size, or if unit size is impracticable to ship in 
one piece, provide two or more pieces with joints in locations indicated on approved Shop 
Drawings.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install visual display units until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, work above ceilings is 
complete, and temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction period.

1.9 WARRANTY

A. Special Warranty for Porcelain-Enamel Face Sheets: Manufacturer agrees to repair or replace 
porcelain-enamel face sheets that fail in materials or workmanship within specified warranty 
period.

1. Failures include, but are not limited to, the following:

a. Surfaces lose original writing and erasing qualities.
b. Surfaces exhibit crazing, cracking, or flaking.
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PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

2.2 VISUAL DISPLAY BOARD ASSEMBLY 

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. A-1 Visual Systems.
2. AARCO Products, Inc.
3. ADP Lemco.
4. AJW Architectural Products.
5. Architectural School Products Ltd.
6. Claridge Products and Equipment, Inc.
7. MooreCo, Inc.

B. Visual Display Board Assembly: Field fabricated.

1. Assembly: markerboard.
2. Corners: Square.
3. Width: As indicated on Drawings.
4. Height: As indicated on Drawings.
5. Mounting Method: Rail support system.

C. Markerboard Panel: Porcelain-enamel-faced  markerboard panel on core indicated.

1. Color: White.

D. Aluminum Frames[ and Trim]: Fabricated from not less than 0.062-inch- thick, extruded 
aluminum; standard size and shape.

1. Field-Applied Trim: Manufacturer's standard, snap-on trim with no visible screws or 
exposed joints.

2. Aluminum Finish: Manufacturer's standard baked-enamel or powder-coat finish.

E. Chalktray: Manufacturer's standard; continuous.

1. Box Type: Extruded aluminum with slanted front, grooved tray, and cast-aluminum end 
closures.

F. Display Rail: Manufacturer's standard, extruded-aluminum display rail with 
plastic-impregnated-cork insert, end stops, designed to hold accessories.
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1. Size: 2 inches high by full length of visual display unit.
2. Tackboard Insert Color: As selected by Architect from full range of industry colors.
3. Aluminum Color: Match finish of visual display assembly trim.

2.3 SLIDING VISUAL DISPLAY UNITS

A. Horizontal-Sliding Visual Display Units: Factory-fabricated units consisting of 
extruded-aluminum tubular frame, fixed rear visual display panel, aluminum-framed 
horizontal-sliding visual display panels, and extruded-aluminum fascia that conceals overhead 
sliding track; designed for recessed mounting. Provide panels that operate smoothly without 
vibration or chatter.

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following:  Basis of Design:  Diversittrack Track Technology Systems,, Inc.:

2. Two-Track Units: Fabricate unit with fixed rear panel covering entire rear surface. 
Provide  sliding panels for visual display mounted unit powered per manufacturer 
recommendation.  System includes wall rail, upright carriage frame for visual display 
support, cross connectors for bracing, carriage roller assembly, wall rail binding posts, 
mechanical hand brake system, LCD display support uprights, self-retracting power 
cable.

3. Confirm power cable length to provide maximum movement of display unit based on 
length of display indicated on drawings.

4. Hardware: Manufacturer's standard, extruded-aluminum overhead track and 
channel-shaped bottom guides; with two nylon ball-bearing carriers and two nylon rollers 
for each sliding panel.

5. Overall Width: As indicated on Drawings.
6. Overall Height: As indicated on Drawings.

2.4 MATERIALS

A. Porcelain-Enamel Face Sheet: PEI-1002, with face sheet manufacturer's standard two- or 
three-coat process.

B. Extruded Aluminum: ASTM B 221, Alloy 6063.

C. Adhesives for Field Application: Mildew-resistant, nonstaining adhesive for use with specific 
type of panels, sheets, or assemblies; and for substrate application; as recommended in writing 
by visual display unit manufacturer.

2.5 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 
finishes.
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B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

2.6 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances, surface conditions of wall, and other conditions affecting performance 
of the Work.

B. Examine roughing-in for electrical power systems to verify actual locations of connections 
before installation of motorized, sliding visual display units.

C. Examine walls and partitions for proper preparation and backing for visual display units.

D. Examine walls and partitions for suitable framing depth where sliding visual display units will 
be installed.

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

3.2 PREPARATION

A. Comply with manufacturer's written instructions for surface preparation.

B. Clean substrates of substances, such as dirt, mold, and mildew, that could impair the 
performance of and affect the smooth, finished surfaces of visual display boards.

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 
cracks, defects, projections, depressions, and substances that will impair bond between visual 
display units and wall surfaces.

D. Prime wall surfaces indicated to receive visual display units and as recommended in writing by 
primer/sealer manufacturer and visual display unit manufacturer.

E. Prepare recesses for sliding visual display units as required by type and size of unit.
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3.3 INSTALLATION

A. General: Install visual display surfaces in locations and at mounting heights indicated on 
Drawings, or if not indicated, at heights indicated below. Keep perimeter lines straight, level, 
and plumb. Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, and 
accessories necessary for complete installation.

B. Field-Assembled Visual Display Board Assemblies: Coordinate field-assembled units with 
grounds, trim, and accessories indicated. Join parts with a neat, precision fit.

1. Make joints only where total length exceeds maximum manufactured length. Fabricate 
with minimum number of joints, balanced around center of board, as acceptable to 
Architect and identify on  Shop Drawings for Architect's approval.

2. Where size of visual display board assemblies or other conditions require support in 
addition to normal trim, provide structural supports or modify trim as indicated or as 
selected by Architect from manufacturer's standard structural support accessories to suit 
conditions indicated.

3.4 CLEANING AND PROTECTION

A. Clean visual display units in accordance with manufacturer's written instructions. Attach one 
removable cleaning instructions label to visual display unit in each room.

B. Touch up factory-applied finishes to restore damaged or soiled areas.

C. Cover and protect visual display units after installation and cleaning.

END OF SECTION 10 11 00
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SECTION 10 21 23 - CUBICLE CURTAINS AND TRACK

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. Cubicle-curtain tracks and carriers.
2. Cubicle curtains.

B. Related Requirements:

1. Section  06 10 53 "Miscellaneous Rough Carpentry" for supplementary wood framing 
and blocking for mounting items requiring anchorage.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. For each type of curtain fabric indicated, include durability, laundry temperature limits, 
fade resistance, applied curtain treatments, and fire-test-response characteristics.

B. Shop Drawings: For curtains and tracks.

1. Show layout and types of cubicles, sizes of curtains, number of carriers, anchorage 
details, and conditions requiring accessories. Indicate dimensions taken from field 
measurements.

2. Include details of blocking for track support.

C. Samples: For each exposed product and for each color and texture specified, 10 inches in size.

D. Samples for Initial Selection: For each type of curtain material indicated.

E. Samples for Verification: For each type of product required, prepared on Samples of size 
indicated below:

1. Curtain Fabric: Not less than 10 inches square and showing complete pattern repeat, from 
dye lot used for the Work, with specified treatments applied. Mark top and face of 
material.
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2. Mesh Top: Not less than 10 inches square.
3. Curtain Track: Not less than 10 inches long.
4. Curtain Carrier: Full-size unit.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For curtains, tracks, and hardware to include in operation and 
maintenance manuals.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.

1. Curtain Carriers and Track End Caps: Full-size units equal to [3] <Insert number> 
percent of amount installed for each size indicated, but no fewer than [10] <Insert 
number> units.

2. Curtains: Full-size units equal to [10] <Insert number> percent of amount installed for 
each size indicated, but no fewer than [two] <Insert number> units.

1.6 QUALITY ASSURANCE

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical cubicle as shown on Drawings to remain in place once 
approved.

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Cubicle Curtains: Provide curtain fabrics with the following characteristics:

1. Laundering: Launderable to a water temperature of not less than 160 deg F.
2. Flame Resistance: Provide fabrics identical to those that have passed NFPA 701 when 

tested by a qualified testing agency acceptable to authorities having jurisdiction.

a. Identify fabrics with appropriate markings of a qualified testing agency.
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2.2 CUBICLE-CURTAIN SUPPORT SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

B. Basis-of-Design Product: Subject to compliance with requirements, provide Cubicle Curtain 
Factory, Inc. or comparable product by one of the following:

1. A. R. Nelson Co.
2. Construction Specialties, Inc.
3. Cubicle Curtain Factory, Inc.
4. Erwin and Associates, Inc.

C. Extruded-Aluminum Curtain Track: Not less than 1-1/4 inches wide by 3/4 inch high .

1. Track Minimum Wall Thickness:  Manufacturer's standard.
2. Curved Track: Factory-fabricated, 12-inch-  radius bends.
3. Finish: Clear anodized.

D. Curtain Track Accessories: Fabricate splices, end caps, connectors, end stops, coupling and 
joining sleeves, wall flanges, brackets, ceiling clips, and other accessories from same material 
and with same finish as track.

1. Suspended-Track Support: Not less than 7/8-inch- OD tube.
2. End Stop: Removable with carrier hook.

E. Curtain Roller Carriers: Two nylon rollers and nylon axle with chrome-plated steel  hook.

F. Curtain Glide Carriers: One-piece nylon glide with chrome-plated steel hook.

G. Exposed Fasteners: Stainless steel.

H. Concealed Fasteners: Stainless steel.

2.3 CURTAINS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

B. Basis-of-Design Product:  Subject to compliance with requirements, provide  Cubicle Curtain 
Factory, Inc. Cubicle Curtains or comparable product by one of the following:

1. A. R. Nelson Co.
2. Cubicle Curtain Factory, Inc.

C. Fabric: Curtain manufacturer's standard, 100 percent polyester; inherently and permanently 
flame resistant, stain resistant, and antimicrobial.

1. Pattern: <As selected by Architect from manufacturer's full range>.
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2. Width: <Equal to track length from which curtain is hung plus 10-15 percent added 
fullness>.

3. Color: As selected by Architect from manufacturer's full range.

D. Curtain Grommets: Two-piece, rolled-edge, rustproof, nickel-plated brass; spaced not more 
than 6 inches o.c.; machined into top hem.

E. Mesh Top: Not less than 20-inch-  high mesh top.

1. Mesh: No.  50 nylon mesh.

F. Snap Attachments: Provide manufacturer's standard nickel-plated brass snap attachments for 
modular panels.

2.4 CURTAIN FABRICATION

A. Continuous Curtain Panels:

1. Width: Equal to track length from which curtain is hung plus 10 percent of added 
fullness, but not less than 12 inches of added fullness.

2. Length: Equal to floor-to-ceiling height, minus depth of track and carrier at top, and 
minus clearance above the finished floor of 12 inches .

3. Mesh Top: Top hem of mesh not less than 1 inch and not more than 1-1/2 inches wide, 
triple thickness, reinforced with integral web, and double lockstitched. Double lockstitch 
bottom of mesh directly to 1/2-inch triple thickness, top hem of curtain fabric.

4. Bottom Hem: Not less than 3/4 inch and not more than 1-1/2 inches wide, [double 
thickness and single] [double thickness and double] [triple thickness, reinforced, and 
double] lockstitched.

5. Side Hems: Not less than 1/2 inch and not more than 1-1/4 inches wide, with [double] 
[triple] turned edges, and single lockstitched.

6. Vertical Seams: Not less than 1/2 inch wide, double turned and double stitched.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

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

3.2 INSTALLATION

A. Install tracks level and plumb, according to manufacturer's written instructions.
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B. For tracks of up to 20 feet in length, provide track fabricated from single, continuous length.

1. Curtain-Track Mounting: As indicated on Drawings.

C. Surface-Track Mounting: Fasten tracks to ceilings at intervals recommended by manufacturer. 
Fasten tracks to structure at each splice and tangent point of each corner. Center fasteners in 
track to ensure unencumbered carrier operation. Attach track to ceiling as follows:

1. Mechanically fasten to furring through suspended ceiling with screw and tube spacer.

D. Suspended-Track Mounting: Install track with manufacturer's standard tubular aluminum 
suspended supports at intervals and with fasteners recommended by manufacturer. Fasten 
supports to structure. Provide supports at each splice and tangent point of each corner. Secure 
ends of track to wall with flanged fittings or brackets.

E. Track Accessories: Install splices, end caps, connectors, end stops, coupling and joining 
sleeves, and other accessories as required for a secure and operational installation.

F. Curtain Carriers: Provide curtain carriers adequate for 6-inch spacing along full length of 
curtain plus an additional carrier.

G. Cubicle Curtains: Hang curtains on each curtain track.

END OF SECTION 10 21 23
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SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Public-use washroom accessories.

1.2 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include anchoring and mounting requirements, including requirements for cutouts in 
other work and substrate preparation.

2. Include electrical characteristics.

B. Samples: For each exposed product and for each finish specified, full size.

1. Approved full-size Samples will be returned and may be used in the Work.

C. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required.

1. Identify locations using room designations indicated.
2. Identify accessories using designations indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For manufacturer's special warranties.

TOILET, BATH, AND LAUNDRY 
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1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For accessories to include in maintenance manuals.

1.6 WARRANTY

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors 
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, visible silver spoilage defects.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Design accessories and fasteners to comply with the following 
requirements:

1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 
direction and at any point.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Source Limitations: Obtain public-use washroom accessories from single source from single 
manufacturer.

B. Paper Towel (Folded) Dispenser As Indicated on Drawings.:

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

a. Bobrick Washroom Equipment, Inc. B4262 or Approved Equal.

C. Grab Bar Match existing where new are required as Indicated on Drawings/:

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

a. AJW Architectural Products.
b. American Specialties, Inc.
c. Bobrick Washroom Equipment, Inc.
d. Bradley Corporation.
e. Brey-Krause Manufacturing Co.
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f. GAMCO Specialty Accessories; a division of Bobrick.
g. Oatey.
h. Seachrome Corporation.
i. Tubular Specialties Manufacturing, Inc.

2. Mounting: Flanges with concealed fasteners.
3. Material: Stainless steel, 0.05 inch thick.

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin)[ on ends and 
slip-resistant texture in grip area].

4. Configuration and Length: As indicated on Drawings.

D. Mirror Unit As Indicated on Drawings.:

1. Existing Mirrors can be relocated to conforming ADA height.  Where not possible,m 
provide new mirror.

2. Manufacturers: Subject to compliance with requirements, provide products by the 
following:

a. Bobrick Washroom Equipment, Inc. Or Approved Equal

2.3 UNDERLAVATORY GUARDS

A. Underlavatory Guard <Insert drawing designation>:

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

a. Buckaroos, Inc.
b. Plumberex Specialty Products, Inc.
c. Truebro by IPS Corporation.

2. Description: Insulating pipe covering for supply and drain piping assemblies that 
prevents direct contact with and burns from piping; allow service access without 
removing coverings.

3. Material and Finish: Antimicrobial, molded plastic, white.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 
firmly anchored in locations and at heights indicated.
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1. Remove temporary labels and protective coatings.

B. Grab Bars: Install to comply with specified structural-performance requirements.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.

B. Clean and polish exposed surfaces according to manufacturer's written instructions.

END OF SECTION 10 28 00
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SECTION 10 43 10 - SIGNS 

PART 1 -  GENERAL  

1.1 SUMMARY 

A. This Section includes the following: 

1. Accessibility signage. 

2. Exterior signage. 

3. Interior signage system. 

4. Exit signs. 

5. Directional signage. 

1.2 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for each type of sign. 

B. Shop Drawings:  Include plans, elevations, and large-scale sections of typical members and 

other components.  Show mounting methods, grounds, mounting heights, layout, spacing, 

reinforcement, accessories, and installation details. Changeable signage media shall be 

non-proprietary and readily available. 

C. Samples for Verification: For each type of sign, include the following Samples to verify color 

selected: 

1. Panel Signs:  Full-size Samples of each type of sign required. 

2. Approved samples will be returned for installation into Project. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with the Americans with Disabilities Act (ADA), Title 24 of 

the California Code of Regulations, Section 11B-703, and with code provisions as adopted by 

authorities having jurisdiction. 

1. Raised characters shall comply with CBC Section 11B-703.2: 

2. Depth: It shall be 1/32 inch minimum above their background and shall be sans serif 

uppercase and be duplicated in Braille. 

3. Height:  It shall be 5/8 inch minimum and 2 inches maximum based on the height of the 

uppercase letter “I”.  CBC Section 11B-703.2.5 
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4. Finish and contrast:  Characters and their background shall have a non-glare finish. 

Character shall contrast with their background with either light characters on a dark 

background or dark characters on a light background.  CBC Section 11B-703.5.1  

5. Proportions:  It shall be selected from fonts where the width of the uppercase letter “O” 

is 60 % minimum and 110 % maximum of the height of the uppercase letter “I”.  Stroke 

thickness of the uppercase letter “I” shall be 15 % maximum of the height of the 

character.  CBC Sections 11B-703.4 and 11B-703.6 

6. Character Spacing:  Spacing between individual tactile characters shall comply with 

CBC Section 11B-703.2.7 and 11B-703.2.8 

7. Braille:  It shall be contracted (Grade 2) and shall comply with CBC Sections 11B-703.3 

and 11B-703.4.  Braille dots shall have a domed and rounded shape and shall comply 

with CBC Table and Figure 11B-703.3.1. 

8. Mounting height: A tactile sign shall be located 48” minimum to the baseline of the 

lowest Braille cells and 60” maximum to the baseline of the highest line of raised 

characters above the finish floor or ground surface.  

9. Mounting location: A tactile sign shall be located on the approach side, as one enters or 

exits rooms or space, and be reached within 0” of the required clear floor space per CBC 

Section and Figure 11B -703.4.2 as follows: 

a. a clear floor space of 18’ x 18” minimum, centered on the tactile characters, shall 

be provided beyond the arc of any door swings between the closed position and 45 

degree open position. 

b. on the wall at the latch side of a single door.   

c. on the inactive leaf of a double door with one active leaf. 

d. on the wall at the right side of a double door with two active leafs. 

e. on the nearest adjacent wall where there is no wall space at the latch side of a 

single door or no space at the right side of a double door with two active leafs. 

10. Visual characters shall comply with CBC Section 11B-703.5 and shall be 40” minimum 

above finish floor or ground. 

11. Pictograms shall comply with CBC Section 11B-703.6. 

12. Symbol of accessibility shall comply with CBC Section 11B-703.7. 

13. Interior Code Signage: Provide signage as required by accessibility regulations and 

requirements of authorities having jurisdiction per California Building Code including 

but not limited to: 

a. Restroom identification signage. 

b. Accessibility signage. 

c. Egress and exit signage. 
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PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. Materials, colors, font styles and backing for all signs shall be per applicable campus signage 

standards. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of signage 

work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or 

irregularities between backs of signs and support surfaces unless otherwise indicated. 

C. Verify that anchor inserts are correctly sized and located to accommodate signs. 

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

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 

written instructions. 

B. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces 

free of distortion and other defects in appearance. 

C. Install signs so they do not protrude or obstruct according to the accessibility standard. 

D. Before installation, verify that sign surfaces are clean and free of materials or debris that would 

impair installation. 

E. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout, 

concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 

requirements. Replace signs with damaged or deteriorated finishes or components that cannot 

be successfully repaired by finish touchup or similar minor repair procedures. 
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B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 

written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean 

condition during construction and protect from damage until acceptance by Owner. 

END OF SECTION 10 43 10 
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SECTION 11 00 00 - EQUIPMENT

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes equipment.

1.2 ACTION SUBMITTALS

A. Product Data:  Submit product data for each type of equipment required.  Include complete 
operating characteristics, dimensions, and finishes for each type of equipment.

1.3 INFORMATIONAL SUBMITTALS

A. UL and NEMA Compliance:  Provide electrical equipment that are listed and labeled by UL 
and that comply with applicable NEMA standards.

B. Warranties:  Submit manufacturer's standard written warranty, for each type of equipment 
required, in which manufacturer agrees to repair or replace equipment or components that fail 
in materials or workmanship within two years from date of Substantial Completion.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For each type of equipment.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

END OF SECTION 11 00 00

EQUIPMENT
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SECTION 12 61 00 - FIXED AUDIENCE SEATING

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 fixed, chair-type seating with the following:

1. Beam mounting.
2. Power service to individual seat locations provided as Add Alternate 1 per Section 01 23 

00 Alternate as as noted as Add Alternate in Drawings.

1.3 DEFINITIONS

A. Pan: An exposed, supporting seat bottom made of steel.

B. Shell: An exposed, supporting seat bottom or back made of materials other than steel.

C. Tablet Arm: A flat surface attached to a chair that has the primary function to support tasks 
such as writing and short-term reference-material handling.

1.4 COORDINATION

A. If Add Alternate 1 is selected, coordinate layout and installation of electrical wiring and devices 
with seating layout to ensure that floor junction boxes for electrical devices are accurately 
located to allow connection without exposed conduit.

B. Coordinate layout and installation of diffuser pedestals with HVAC work and with properties of 
diffuser pedestals to ensure alignment, proper air diffusion, and correct seat locations.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

FIXED AUDIENCE SEATING
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1. Include construction details, material descriptions, dimensions of components, and 
finishes for fixed audience seating.

2. Include electrical characteristics of electrical components, devices, and accessories as 
Add Alternate 1 as noted in Section 01 23 00 Alternates and Indicated in the Drawings.

B. Shop Drawings:

1. Include plans, elevations, sections, and attachment details.
2. Seating Layout: Show seating layout, aisle widths, aisle-end alignment or stepping, 

row-lettering and chair-numbering scheme, chair widths, and chair spacing in each row.
3. Accessories: Show locations and features of accessories, including left- and right-hand 

tablet arms electrical devices (if Add Alternate 1 selected as noted in Section 01 23 00 
Alternates), and accessibility provisions.

4. Include diagrams for power, signal, and control wiring if Add Alternate 1 selected as 
noted in Section 01 23 00.

C. Samples for Initial Selection: For each type of exposed color, finish, texture, and pattern 
indicated.

1. Include Samples of accessories involving color and finish selection.

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size 
indicated below:

1. Chair Unit: Full-size unit of each type.
2. Molded Plastic: Manufacturer's standard-size unit, not less than 3 inches square.
3. Baked-on Coating Finishes: Manufacturer's standard-size unit for frame, not less than 3 

inches square.
4. Upholstery Fabric: Full width by 36-inch- long section of fabric from dye lot to be used 

for the Work, with specified treatments applied. Show complete pattern repeat. Mark top 
and face of fabric.

5. Row-Letter and Chair-Number Plates: Full-size units with letters and numbers marked.

1.7 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of fixed audience seating.

B. Sample Warranty: For special warranty.

1.8 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fixed audience seating to include in operation and 
maintenance manuals.

1. In addition to items specified in Section  01 78 23 "Operation and Maintenance Data," 
include the following:

FIXED AUDIENCE SEATING
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a. Maintenance of self-rising seat mechanisms, folding armrests, and other operating 
components.

b. Adjustment of self-rising seat mechanisms to align seats.
c. Maintenance of electrical components, devices, and accessories.
d. Methods for maintaining upholstery fabric.
e. Precautions for cleaning materials and methods that could be detrimental to seating 

finishes and performance.

1.9 QUALITY ASSURANCE

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for fabrication and installation.

1. Build mockups of two typical seats or a typical two-seat unit, including finishes and 
accessories:

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.10 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of fixed audience 
seating that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including standards, beams, and pedestals.
b. Faulty operation of self-rising seat mechanism.
c. Faulty operation of electrical components.
d. Wear and deterioration of fabric and stitching beyond normal use.
e. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of seating required, including accessories and mounting 
components, from single source from single manufacturer.

1. Upholstery Fabric: Obtain fabric of a single dye lot for each color and pattern of fabric 
required.

FIXED AUDIENCE SEATING
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2.2 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics of Upholstered Chairs:

1. Fabric and Padding:

a. Fabric: Class 1 according to DOC CS 191 or 16 CFR 1610, tested according to 
California Technical Bulletin 117-2000.

b. Padding: Comply with California Technical Bulletin 117-2000.

2. Upholstery Assembly: Assembly shall comply with component-testing requirements of 
California Technical Bulletin 117-2013.

3. Full-Scale Fire Test: Comply with California Technical Bulletin 133.

B. Strength and Durability Performance: Chairs and components shall pass testing according to 
BIFMA X5.4.

2.3 FIXED AUDIENCE SEATING 

A. Description: Segmented seamless steel tubular beam with floor mounted bases that support 
individual seats with flip and fold tablet arm.  Frames are floor mounted with base plates 
attached with 1/2" diameter anchoring bolts. as indicated on Drawings.

1. Basis-of-Design Product: Subject to compliance with requirements, provide KI Fixed 
Sequence Seating with G2 Style Tablet Arm and Strive Seat with upholstered seat and 
upholstered backrest.

B. Chair Mounting Standards: Floor attached of the following material:

1. Steel: One-piece, heavy-tube or reinforced sheet with welded mounting plate and welded 
connections for seat pivots, backs, armrests, and end panels.

2. Molded Plastic: One-piece, solid injection-molded plastic with integral reinforcing ribs 
for attachment and anchoring points for seat pivots, backs, and armrests.

C. Chair Mounting Beam: Steel horizontal beam mounted on floor -attached steel support 
pedestals.

D. End Panels:  Molded plastic.

1. Decorative Insert:  Fabric upholstered.

E. Fabric Upholstered Chairs:

1. Back:

a. Padding Thickness: per basis of design or 1/2" thick minimum attached to the back 
by means of exposed fasteners color matched to the molded plastic.

FIXED AUDIENCE SEATING
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2. Seat: One part, fully upholstered construction and as follows:

a. Top Padding Thickness: Minimum Per manufacturer standard  .
b. Seat Bottom: Molded-plastic shell.

F. Plastic Chairs: -wall molded plastic and as follows:

1. Back: Smooth surface with rounded top corners .
2. Seat: Smooth surface.

G. Chair Width: Vary chair widths to optimize sightlines and row lengths, with minimum  chair 
width of 19 inches from center to center of armrests.

H. Back Height: per Basis of Design high from the floor.

I. Back Pitch: Fixed with integral steel cantilever spring.

J. Chair Seat Hinges: Self-lubricating, with noiseless [self-rising seat mechanism passing 
ASTM  F  851] [manual operation], positive internal stops cushioned with rubber or neoprene, 
and requiring no maintenance.

1. Self-Rising Seat Mechanism: Spring actuated, full fold.

K. Add Alternate 1:  Power and Data Service Package: Manufacturer's standard 
service  as indicated and selected in as Add Alternate 1 in Section 01 23 00 Alternates, 
including terminal devices and wiring with 18 inches of extra length and as follows:

1. Power Receptacles: 120  V with wiring and[  duplex] receptacle.
2. Location: On raceway beneath the seating.

L. Tablet Arms: [Manufacturer's standard-size Basis of Design:  G2 Tablet Arm with foldaway 
9"x18"x13" minimum size, birch plywood core, top faced with .050" high-pressure lamimate 
and backed with .040" backer sheet.  Edges are clear lacquer sealed.  Architect to select from 
full range of standard laminate colors..

1. Fold-Away Mechanism: Cast-iron or steel hinge and swivel mechanism that give positive 
support in open position and semiautomatic return to stored position below arm block and 
parallel to chair.

M. Accessible Seating:

1. Provide removable chair for each wheelchair space unless otherwise indicated.

N. Row-Letter and Chair-Number Plates: Manufacturer's standard.

1. Material: Stainless steel with black embossed characters.
2. Location: chair number on front edge of seat.

O. Accessibility-Logo Plates: .

FIXED AUDIENCE SEATING
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1. Material: Stainless steel with black embossed characters.
2. Location: As indicated on Drawings.

2.4 FABRICATION

A. Floor Attachments: Fabricate to conform to floor slope so that standards and pedestals are 
plumb and chairs are maintained at same angular relationship to vertical throughout Project.

B. For beam-mounted chairs in curved patterns, curve the beam uniformly to the various radii 
required for the rows.

C. Upholstery: Fabricate fabric-covered cushions with molded padding beneath fabric and with 
fabric covering free of welts, creases, stretch lines, and wrinkles. For each upholstered 
component, install pile and pattern run in a consistent direction.

D. Double-Wall, Molded-Plastic Chairs: Contoured seat and back fabricated of double-wall, 
blow-molded plastic; both sides of seat and back components are finished surfaces. Reinforce 
plastic with interior steel plates at attachment points.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine floors, risers, and other adjacent work and conditions, with Installer present, for 
compliance with requirements and other conditions affecting performance of the Work.

B. Verify that electrical connections are properly located.

C. Verify that HVAC air-distribution locations are correct.

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

3.2 INSTALLATION

A. Install seating in locations indicated and fasten to substrates according to manufacturer's written 
installation instructions.

1. Install seating with each chair capable of complying with performance requirements 
without failure or other conditions that might impair the chair's usefulness.

2. Install standards and pedestals plumb.
3. Install seating so moving components operate smoothly and quietly.

B. Install seating with end standards aligned or stepped as indicated from first to last row and with 
backs and seats varied in width and spacing to optimize sightlines.

FIXED AUDIENCE SEATING
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C. Install wiring conductors and cables concealed in components of seating and accessible for 
servicing if Add Alternate 1 is included.

1. Connect electrical service at junction-box locations according to Section 26 05 19 
"Low-Voltage Electrical Power Conductors and Cables."

3.3 FIELD QUALITY CONTROL

A. Perform the following tests and inspections[  with the assistance of a factory-authorized service 
representative]:

1. Inspect components, assemblies, and equipment, including connections, to verify proper, 
complete, and sturdy installation according to manufacturer's written instructions and 
product specifications.

2. Verify that self-rising seats return to uniform at-rest, raised position.
3. Test power receptacles as specified in Section  26 27 26 "Wiring Devices" when power is 

activated (if selected as Add Alternate per Section 01 23 00 Alternates.
4. Test data ports when data connection is activated.

3.4 ADJUSTING

A. Adjust chair backs so that they are at required angles and aligned with each other in uniform 
rows.

B. Adjust hardware and moving parts to function smoothly so they operate easily. Lubricate 
bearings and sliding parts as recommended in writing by manufacturer.

C. Adjust self-rising seat mechanisms so seats in each row are aligned when in upright position.

D. Repair minor abrasions and imperfections in finishes with coating that matches factory-applied 
finish.

E. Replace damaged and malfunctioning components that cannot be acceptably repaired.

F. Replace upholstery fabric damaged during installation or work of other trades.

END OF SECTION 12 61 00
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SECTION 22 05 00 -COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Transition fittings. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Sleeves. 

6. Escutcheons. 

7. Grout. 

8. Plumbing demolition. 

9. Equipment installation requirements common to equipment sections. 

10. Painting and finishing. 

11. Concrete bases. 

12. Supports and anchorages. 

1.2 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 

spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 

2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. PE:  Polyethylene plastic. 

4. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
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2. NBR:  Acrylonitrile-butadiene rubber. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 

2. Dielectric fittings. 

3. Mechanical sleeve seals. 

4. Escutcheons. 

B. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 

Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 

Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

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

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in writing and 

connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 

minimum energy ratings or efficiencies are specified, equipment shall comply with 

requirements. 

D. Piping penetration through fire-rated construction assemblies, including accessory components; 

sleeves, sealants, packing materials and methods, and installation shall meet the requirements of 

the CBC, and shall be California State Fire Marshal approved.  Firestopping details shall bear 

the UL label, indicate F-rating, T-rating, and shall meet the requirements of the California 

Building Code. 

E. Groove-less clamps, cut groove pipe and fittings, reducing couplings, mechanical tees or saddle 

fittings are not acceptable. 

1.5 DELIVERY, STORAGE, AND HANDLING 

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

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

moisture. 

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

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction, to allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for plumbing items requiring access that 

are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 

Section "Access Doors and Frames."  Coordinate to avoid access panels at hard lid ceiling if 

possible.  Access panel shall be located in accessible area for maintenance convenience and 

safety and limit disturbance to the public. 

D. Coordinate with other sections of the specifications for the applicability of materials specified in 

this section.  Not every product or material listed may be used. 

E. Coordinate requirements of this section with actual work to be performed.  This section is 

general in scope for basic materials and methods, all of which may not actually apply to this 

project. 

PART 2 - PRODUCTS 

2.1 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 

methods. 

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

2.2 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

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

contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face 

or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  Bolts shall be United States Customary System bolts and nuts (e.g. ¾”).  

Metric bolts and nuts shall not be used.  Bolts and nuts shall be SAE Grade 5 hot-dip galvanized 

steel or stainless steel with heavy hex nuts.   
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D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, BCup3 or BCUp4, copper-phosphorus alloys 

for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for 

refrigerant piping, unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 

2. CPVC Piping:  ASTM F 493. 

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

4. PVC to ABS Piping Transition:  ASTM D 3138. 

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.3 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 

ends compatible with, piping to be joined. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 

b. Dresser Industries, Inc.; DMD Div. 

c. Ford Meter Box Company, Incorporated (The); Pipe Products Div. 

d. JCM Industries. 

e. Smith-Blair, Inc. 

f. Viking Johnson. 

g. Or equal. 

2. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling. 

3. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling. 

4. Aboveground Pressure Piping:  Pipe fitting. 

B. Plastic-to-Metal Transition Fittings:  CPVC one-piece fitting with manufacturer's Schedule 80 

equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Eslon Thermoplastics. 

b. Or equal. 

C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent 

dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Thompson Plastics, Inc. 

b. Or equal. 
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D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC four-part union.  Include brass end, 

solvent-cement-joint end, rubber O-ring, and union nut. 

1. Manufacturers: 

a. NIBCO INC. 

b. NIBCO, Inc.; Chemtrol Div. 

c. Or equal. 

E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 

with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal 

band on each end. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 

b. Fernco, Inc. 

c. Mission Rubber Company. 

d. Plastic Oddities, Inc. 

e. Or equal. 

2.4 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-

joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Shall not be used.  Provide 6” long brass nipple with brass unions.  Or brass 

union and bronze ball valve on ends of nipple. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 

minimum working pressure as required to suit system pressures. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 

b. Central Plastics Company. 

c. Epco Sales, Inc. 

d. Watts Industries, Inc.; Water Products Div. 

e. Or equal. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-

face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 

washers, and steel backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Central Plastics Company. 

d. Pipeline Seal and Insulator, Inc. 

e. Or equal. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 

minimum working pressure where required to suit system pressures. 
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F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 

lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Calpico, Inc. 

b. Lochinvar Corp. 

c. Or equal. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 

plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Perfection Corp. 

b. Precision Plumbing Products, Inc. 

c. Sioux Chief Manufacturing Co., Inc. 

d. Victaulic Co. of America. 

e. Or equal. 

2.5 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 

between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Metraflex Co. 

d. Pipeline Seal and Insulator, Inc. 

e. Thunderline Modular Seals: Link-seal 

f. Or equal. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 

and number required for pipe material and size of pipe. 

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

4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

2.6 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 

longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 

ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 

clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 
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F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 

for attaching to wooden forms. 

2.7 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 

fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 

opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 

finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish: Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw , and chrome-plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.8 GROUT 

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

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

PART 3 - 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying 

piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 

loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 

deviations to layout are approved on Coordination Drawings. 
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C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 

and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

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

pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish. 

f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish. 

g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 

h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 

2. Existing Piping:  Use the following: 

a. Chrome-Plated Piping:  Split-casting, cast-brass type with chrome-plated finish. 

b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge and spring 

clips. 

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish.. 

d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-brass 

type with chrome-plated finish. 

e. Bare Piping in Unfinished Service Spaces:  Split-casting, cast-brass type with 

rough-brass finish. 

f. Bare Piping in Equipment Rooms:  Split-casting, cast-brass type. 

g. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting, floor-plate 

type. 
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M. Mounting hardware, including nuts, bolts and washers for outdoor applications and below grade 

applications must be of stainless steel materials. 

N. Sleeves are not required for core-drilled holes, except in L Occupancies and other locations, 

where spill control is required. 

O. Permanent sleeves are not required for holes formed by removable PE sleeves. 

P. Install sleeves for pipes passing through interior concrete and masonry walls, gypsum-board 

partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings 

below floor slab as required to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6, mechanical rooms and wet area 

applications, where spill containment is required. 

b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 

extend sleeve to 2 inches above finished floor level.  Refer to Division 07 Section 

"Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 

pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  

Refer to Division 07 Section "Joint Sealants" for materials and installation. 

5. Sleeve application and installation shall comply with CBC requirements and UL 

approved Firestopping Details 

6. Coordinate requirements of sound-proofing caulk, as determined by the Sound and 

Vibration Consultant’s recommendations. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 

sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 

for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 

2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 

bolts against pressure plates that cause sealing elements to expand and make watertight 

seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 

pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 

clear space between pipe and sleeve for installing mechanical sleeve seals. 
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1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 

bolts against pressure plates that cause sealing elements to expand and make watertight 

seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 

Section "Penetration Firestopping" for materials. 

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. 

V. Install valves in readily accessible locations, avoiding hard-lid ceilings where possible. Provide 

access panels for valve access complying with Division 08, and coordinate access panel 

locations with other disciplines. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 Sections 

specifying piping systems. 

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

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 

end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 

lead-free solder alloy complying with ASTM B 32. 

E. Oxyacetylene torch welding and cutting of structural steel or bolt holes shall not be permissible. 

F. Install main and branch piping using specified fittings, “T-drill”, “welded nozzles”, or “Side-

Tap” or similar fitting substitution style connections are not acceptable.  

G. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 

Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

H. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

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

threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 
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I. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 

J. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.3 PIPING CONNECTIONS 

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

1. Install shut-off valves at final connection to each piece of equipment. 

2. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment. 

3. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment. 

4. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 

dissimilar metals. 

5. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 

materials of dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 

not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections 

"Interior Painting" and "High-Performance Coatings." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish. 

3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 

written instructions and according to seismic codes at Project. 
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1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 

directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

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

embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete." 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

D. Outdoor Applications: Outdoor support assemblies and accessories shall be of “stainless steel 

material”, or “hot-dip galvanized carbon steel with high-performance coatings”, as noted below: 

1. Stainless steel: Mounting hardware such as bolts, nuts, washers, straps, brackets, 

fastening hardware etc., shall be stainless steel. 

2. Coated galvanized steel: Carbon steel support assemblies, including all metal fabrications 

for use outdoors shall comply with each paragraph listed below: 

a. Assemblies must be shop-fabricated and pre-assembled for one-piece hot-dip 

galvanized coating process 

b. After hot-dip galvanized coating is applied, a high-performance exterior coating 

system shall be applied. Provide High-Performance Exterior Coating Systems 

conforming to Division 09 “High Performance Coatings”, meeting all performance 

requirements, including salt spray test performance.  

c. Touch-up and repair per manufacturer’s recommendations after field installation. 

E. Rooftop Applications: Rooftop support assemblies and accessories shall be fabricated for 

outdoor applications as noted above and shall be designed per SMACNA design requirements.  

1. SMACNA Clearances: Pipes, pipe racks, and equipment shall be installed high enough 

above roofing surfaces to allow roofing access for maintenance and repair. Install piping 

and equipment at a minimum height as shown in Table 4-1 of SMACNA Architectural 

Sheet Metal Manual – 5th Edition. 

2. SMACNA Support Systems: Piping systems and equipment supports, unless otherwise 

shown, use round column supports to tie-in to structure with lead jacks for built-up roofs, 

and single-ply preformed jacks for single-ply roofs, lead flashing, and lead umbrellas 

with stainless steel draw band per Figure 4-16A, or Figure 4-16B, of SMACNA 

Architectural Sheet Metal Manual – 5th Edition. 
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3.8 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 

base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 22 0500
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SECTION 22 05 18 - ESCUTCHEONS FOR PLUMBING PIPING 

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. Escutcheons. 

2. Floor plates. 

1.3 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fastener. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 

and with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-plated 

finish. 
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b. Insulated Piping:  One-piece, stamped-steel type Bare Piping at Wall and Floor 

Penetrations in Finished Spaces:  One-piece, cast-brass type with polished, 

chrome-plated finish. 

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 

d. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished, chrome-plated finish. 

e. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass finish. 

f. Bare Piping in Equipment Rooms:  One-pie 

g. ce, cast-brass type with finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 

that completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 

2. Existing Piping:  Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 22 05 18 
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SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

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. Bronze ball valves. 

2. Bronze swing check valves. 

3. Bronze gate valves. 

4. Iron gate valves. 

5. Bronze globe valves. 

B. Related Sections: 

1. Section 22 05 53 "Identification for Plumbing Piping and Equipment" for valve tags and 

schedules. 

2. Section 22 11 16 "Domestic Water Piping" for valves applicable only to this piping. 

3. Section 22 13 19 "Sanitary Waste Piping Specialties" for valves applicable only to this 

piping. 

C. CWP:  Cold working pressure. 

D. EPDM:  Ethylene propylene copolymer rubber. 

E. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

F. NRS:  Non-rising stem. 

G. OS&Y:  Outside screw and yoke. 

H. RS:  Rising stem. 

I. SWP:  Steam working pressure. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.9 for building services piping valves. 

 

C. Water Quality Compliance:   

1. NSF 61 for valve materials for potable-water service.  

2. California Health and Safety Code Section 116875-AB1953 for potable-water service.  

D. DELIVERY, STORAGE, AND HANDLING 

E. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Block check valves in either closed or open position. 

F. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

G. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 

handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 

pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Handwheel:  For valves other than quarter-turn types. 

2. Hand lever:  For quarter-turn valves NPS 4 and smaller.  

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 
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2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 

disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

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

following. 

a. Hammond Valve. 

b. Apolo 

c. Jomar Valve 

d. Kitz Corporation. 

e. NIBCO INC. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig.  

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE or TFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 

2.3 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 

b. CWP Rating:  200 psig.  

c. Body Design:  Horizontal flow. 

d. Body Material:  ASTM B 62, bronze. 

http://www.specagent.com/LookUp/?ulid=1709&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808254&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821424&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1744&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808254&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821424&mf=04&src=wd
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e. Ends:  Threaded. 

f. Disc:  Bronze. 

B. Class 125, Bronze Swing Check Valves with Nonmetallic Disc: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 4. 

b. CWP Rating:  200 psig. 

c. Body Design:  Horizontal flow. 

d. Body Material:  ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  PTFE or TFE. 

C. Class 150, Bronze Swing Check Valves with Bronze Disc: 

2.4 BRONZE GATE VALVES 

A. Class 125, NRS Bronze Gate Valves: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

d. Ends:  Threaded. 

e. Stem:  Bronze. 

f. Disc:  Solid wedge; bronze. 

g. Packing:  Asbestos free. 

h. Handwheel:  Malleable iron. 

B. Class 150, NRS Bronze Gate Valves: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 
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b. CWP Rating:  300 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet. 

d. Ends:  Threaded. 

e. Stem:  Bronze. 

f. Disc:  Solid wedge; bronze. 

g. Packing:  Asbestos free. 

h. Handwheel:  Malleable iron. 

2.5 IRON GATE VALVES 

A. Class 125, NRS, Iron Gate Valves: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-70, Type I. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

d. Ends:  Flanged. 

e. Trim:  Bronze. 

f. Disc:  Solid wedge. 

g. Packing and Gasket:  Asbestos free. 

B. Class 125, OS&Y, Iron Gate Valves: 

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

following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Stockham Division. 

c. Hammond Valve. 

d. Kitz Corporation. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-70, Type I. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

d. Ends:  Flanged. 

e. Trim:  Bronze. 

f. Disc:  Solid wedge. 

g. Packing and Gasket:  Asbestos free. 

C. Class 250, NRS, Iron Gate Valves: 

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

following: 
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a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Stockham Division. 

c. Hammond Valve. 

d. Kitz Corporation. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-70, Type I. 

b. CWP Rating:  500 psig. 

c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

d. Ends:  Flanged. 

e. Trim:  Bronze. 

f. Disc:  Solid wedge. 

g. Packing and Gasket:  Asbestos free. 

2.6 BRONZE GLOBE VALVES 

A. Class 125, Bronze Globe Valves with Bronze Disc: 

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

following:  

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

d. Ends:  Threaded. 

e. Stem and Disc:  Bronze. 

f. Packing:  Asbestos free. 

g. Handwheel:  Malleable iron. 

B. Class 125, Bronze Globe Valves with Nonmetallic Disc: 

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

following: 

a. Hammond Valve. 

b. Kitz Corporation. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 2. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

d. Ends:  Threaded. 

e. Stem:  Bronze. 

f. Disc:  PTFE or TFE. 
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g. Packing:  Asbestos free. 

h. Handwheel:  Malleable iron. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 

accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown. Install type of valves as shown 

in plumbing drawings valve schedules. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 

before final adjusting and balancing.  Replace valves if persistent leaking occurs. 
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or gate. 

2. Throttling Service:  Globe valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 

with higher SWP classes or CWP ratings may be substituted. 

C. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

3. Bronze Gate Valves:  Class 125, NRS. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with threaded ends. 

2. Ball Valves:  Two piece, full port, bronze, bronze trim. 

3. Bronze Swing Check Valves:  Class 125, bronze disc. 

4. Bronze Gate Valves:  Class 125, NRS. 

5. Bronze Globe Valves:  Class 125, bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:   

2. Iron Ball Valves:  Class 150. 

3. Iron Swing Check Valves:  Class 250, nonmetallic-to-metal seats. 

4. Iron Swing Check Valves with Closure Control:  Class 125, lever and spring. 

5. Iron Gate Valves: Class 250, OS&Y. 

END OF SECTION 22 05 23 
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SECTION 22 05 29 -HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

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 pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

4. Thermal-hanger shield inserts. 

5. Fastener systems. 

6. Pipe positioning systems. 

7. Equipment supports. 

B. Related Sections: 

1. Section 22 0548 "Vibration and Seismic Controls for Plumbing Piping and Equipment" 

for vibration isolation devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of the Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 

comprehensive engineering analysis by a qualified professional engineer, using performance 

requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 

withstand the effects of gravity loads and stresses within limits and under conditions indicated 

according to ASCE/SEI 7-16 and the 2019 CBC. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction. 

May 25, 2021
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1.5 ACTION SUBMITTALS 

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

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 

installation details and include calculations for the following; include Product Data for 

components: 

1. Trapeze pipe hangers. 

2. Metal framing systems. 

3. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 

2. Design Calculations:  Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

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

following. 

1. Tolco. 

2. Anvil International. 

3. Grinnell. 

4. Cooper B-line Inc. 

5. Unistrut Corporation. 

6. Or approved equal. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 

May 25, 2021
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3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel or 

stainless steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Provide products by one of the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc. 

c. Flex-Strut Inc. 

d. Unistrut Corporation; Tyco International, Ltd. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 

parallel pipes. 

3. Standard:  MFMA-4. 

4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

7. Metallic Coating:  Electroplated zinc. 

8. Paint Coating:  Epoxy. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Provide products by one of the following: 

a. Anvil International; a subsidiary of Mueller Water Products Inc. 

b. Empire Industries, Inc. 

c. ERICO International Corporation. 

d. Haydon Corporation; H-Strut Division. 

e. NIBCO INC. 

f. PHD Manufacturing, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, 

accessories, fittings, and other components for supporting multiple parallel pipes. 

3. Standard:  Comply with MFMA-4. 

4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

7. Coating:  Zinc. 

May 25, 2021
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2.4 THERMAL-HANGER SHIELD INSERTS 

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

following. 

1. Carpenter & Paterson, Inc. 

2. Clement Support Services. 

3. ERICO International Corporation. 

4. National Pipe Hanger Corporation. 

5. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 

6. Piping Technology & Products, Inc. 

7. Rilco Manufacturing Co., Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 

or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 

strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium 

silicate with 100-psig, ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, 

Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 

air temperature. 

2.5 FASTENER SYSTEMS 

A. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless-steel anchors, for use in hardened 

portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 

loads and building materials where used. 

2.6 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for 

positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.7 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 
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2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 

nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi, 28-day compressive strength.  

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 

supports, clamps, and attachments as required to properly support piping from the building 

structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 

for grouping of parallel runs of horizontal piping, and support together on field-fabricated 

trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 

hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 

supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 

support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install mechanical-expansion anchors in concrete after concrete is placed and completely 

cured.  Install fasteners according to manufacturer's written instructions. 

F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 

piping connections to each plumbing fixture. 

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories. 

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 

systems, to permit freedom of movement between pipe anchors, and to facilitate action of 

expansion joints, expansion loops, expansion bends, and similar units. 

May 25, 2021
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J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 

and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 

inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment. 

M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 

insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 

insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 

shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 

b. NPS 4:  12 inches long and 0.06 inch thick. 

c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 

supports. 
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B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 

shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 

piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 

direct contact with copper tubing. 

E. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and 

tubing. 

F. Use padded hangers for piping that is subject to scratching. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated or 

insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 

pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 
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3. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 

NPS 8 if little or no insulation is required. 

4. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 to allow off-

center closure for hanger installation before pipe erection. 

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 

noninsulated, stationary pipes NPS 3/4 to NPS 8.  

6. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

7. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8. 

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8. 

10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3. 

11. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30. 

12. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction. 

I. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

J. Building Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 

pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 

channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 

7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 

8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
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12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 

b. Medium (MSS Type 32):  1500 lb. 

c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

K. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 

to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 

specified in piping system Sections. 

M. Comply with MFMA-103 for metal framing system selections and applications that are not 

specified in piping system Sections. 

N. Use mechanical-expansion anchors instead of building attachments where required in concrete 

construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 

waste piping for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 07 19 - PLUMBING PIPING INSULATION 

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 insulating the following plumbing equipment: 

1. Domestic water, hot-water and hot-water return piping. 

2. Primary and secondary indirect waste piping (condensate drain lines), Indoor.  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory and field applied, if any). 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 

dates of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 

identical products according to ASTM E 84 by a testing agency acceptable to authorities having 

jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 

cement material containers, with appropriate markings of applicable testing agency. 

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

index of 50 or less. 
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2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with equipment Installer for equipment insulation 

application. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

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

B. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871. 

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

 

D. Cellular Glass: Inorganic, incombustible foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-

Applied Jackets" Article. 

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

a. Pittsburgh Corning Corporation; Foamglas.  

2. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 

http://www.specagent.com/LookUp/?ulid=1837&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822036&mf=04&src=wd
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3. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, 

Type II, Class 2. 

4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials.  Comply 

with ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

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

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Sheet and K-FLEX LS. 

2.2 INSULATING CEMENTS  

A. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 

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

a. Ramco Insulation, Inc.; Thermokote V. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 81-84. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

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

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 

d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

http://www.specagent.com/LookUp/?ulid=1838&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822038&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822040&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822042&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1847&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822093&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1850&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822103&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822103&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1851&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822104&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822106&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822107&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822107&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822108&mf=04&src=wd
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2.4 SECUREMENTS 

A. Bands: 

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

a. ITW Insulation Systems; Gerrard Strapping and Seals. 

b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

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

inch thick, 1/2 inch, 3/4 inch wide with wing seal or closed seal. 

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

thick, 1/2 inch, 3/4 inch wide with wing seal or closed seal. 

4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept 

metal bands.  Spring size determined by manufacturer for application. 

B. Wire:  0.080-inch nickel-copper alloy 0.062-inch soft-annealed, stainless steel 0.062-inch soft-

annealed, galvanized steel. 

1. Manufacturers:  Subject to compliance with requirements, provide product of the 

following product. 

a. C & F Wire. 

2.5 CORNER ANGLES 

A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 

Class 16354-C.  White or color-coded to match adjacent surface. 

B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to 

ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

C. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel according 

to ASTM A 167 or ASTM A 240/A 240M, Type 304. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

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

defects. 

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

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application. 

http://www.specagent.com/LookUp/?ulid=1876&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822257&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1885&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808556&mf=04&src=wd
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B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a 

corrosion coating to insulated surfaces as follows: 

1. Stainless Steel:  Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 

epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.  

Consult coating manufacturer for appropriate coating materials and application methods 

for operating temperature range. 

2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 

deg F with an epoxy coating.  Consult coating manufacturer for appropriate coating 

materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with 

requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of equipment. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

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

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 
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4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c. 

3. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

4. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints. 

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

thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 

to butt joints. 

O. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 

5. Handholes. 

6. Cleanouts. 

 

3.4 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

3.5 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 

each piping system and pipe size range.  If more than one material is listed for a piping system, 

selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 

2. Underground piping. 
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3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.6 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Hot and Re-circulated Hot Water: 

1. NPS 1-1/4 and Smaller:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

2. NPS 1-1/2 and Larger:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

B. Condensate and indirect waste piping: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 

b. Flexible Elastomeric:  1 inch thick. 

3.7 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint 

system identified below and as specified in Section 099113 "Exterior Painting" and 

Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 

and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 

inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

END OF SECTION 22 07 19
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SECTION 22 11 16 - DOMESTIC WATER PIPING  

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. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside 

buildings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging 

to provide temporary water service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of water 

service. 

2. Do not interrupt water service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 
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B. Potable-water piping and components shall comply with NSF 14 and NSF 61.  Plastic piping 

components shall be marked with "NSF-pw." 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

E. Copper Unions: 

1. MSS SP-123. 

2. Cast-copper-alloy, hexagonal-stock body. 

3. Ball-and-socket, metal-to-metal seating surfaces. 

4. Threaded ends. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 

and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

D. Flux:  ASTM B 813, water flushable. 

E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-

duty brazing unless otherwise indicated. 

PART 3 - 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 

water piping.  Indicated locations and arrangements are used to size pipe and calculate friction 

loss, expansion, and other design considerations.  Install piping as indicated unless deviations to 

layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 
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C. Install underground copper tube in PE encasement according to ASTM A 674 or 

AWWA C105/A21.5. 

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install domestic water piping level without pitch and plumb. 

F. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

G. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 

H. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space. 

J. Install piping to permit valve servicing. 

K. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and branch connections. 

N. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty. 

O. Install thermostats in hot-water circulation piping.  Comply with requirements for thermostats in 

Section 221125 "Domestic Water Pumps." 

P. Install thermometers on outlet piping from each water heater.  Comply with requirements for 

thermometers in Section 220519 "Meters and Gages for Plumbing Piping." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 
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3.2 JOINT CONSTRUCTION 

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

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter. 

E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  

Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with tools 

recommended by fitting manufacturer. 

G. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 

thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 

ASME B31.9. 

H. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of 

both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller:  Fitting-type coupling. 

2. Fittings for NPS 2 and Larger:  Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  Plastic-to-

metal transition fittings. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and 

Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment." 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

 

DOMESTIC WATER PIPING 
Copyright 2021 IDS Group 

22 11 16- 5 

 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet: if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  

Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 

2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 

3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 

4. NPS 2-1/2:  108 inches with 1/2-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Install hangers for steel piping with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/4 and Smaller:  84 inches with 3/8-inch rod. 

2. NPS 1-1/2:  108 inches with 3/8-inch rod. 

3. NPS 2:  10 feet with 3/8-inch rod. 

4. NPS 2-1/2:  11 feet with 1/2-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 

dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 

to the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 
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3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections.  Provide shutoff valve and union for each connection.  Use 

flanges instead of unions for NPS 2-1/2 and larger. 

3.6 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials and 

installation in Section 220553 "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made.  Perform tests specified below in presence of authorities 

having jurisdiction: 

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 

with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests 

or inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping.  Check components to determine that they are not air 

bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a 

separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 

unconcealed until it has been tested and approved.  Expose work that was covered 

or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 

without exceeding pressure rating of piping system materials.  Isolate test source 

and allow it to stand for four hours.  Leaks and loss in test pressure constitute 

defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 

until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 
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C. Prepare test and inspection reports. 

3.8 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 

to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.9 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 

AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 

of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 

200 ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 

system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

3.10 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 

in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 
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C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 

copper tubing. 

D. Under-building-slab, domestic water piping, NPS 2 and smaller shall be one of the following: 

1. Soft copper tube, ASTM B 88, Type L; No joints 

E. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L, wrought-copper, solder-joint fittings; threaded 

joints. 

2. Hard copper tube, ASTM B 88, Type L, wrought-copper, solder-joint fittings; and 

soldered joints. 

F. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L wrought-copper, solder-joint fittings; and 

soldered joints. 

3.11 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 

following requirements apply: 

1. Shutoff Duty:  Use ball or gate valves for piping NPS 2 and smaller.  Use ball, or gate 

valves with flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty:  Use ball or globe valves for piping NPS 2 and smaller. 

3. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves or 

Thermo-Omega circuit setters. 

4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 22 11 16 
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SECTION 22 13 13 - FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Non pressure and pressure couplings. 

3. Cleanouts. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For expansion joints. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same 

trench and clearances from sewer system piping.  Indicate interface and spatial relationship 

between manholes, piping, and proximate structures. 

B. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer. 

C. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI-Trademark, Shielded Couplings: 

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. ANACO-Husky. 

b. Mission Rubber Company; a division of MCP Industries, Inc. 

c. Tyler Pipe. 

d. Charlotte Pipe. 

2. Description:  ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield; 

stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with 

integral, center pipe stop. 

C. Heavy-Duty, Shielded Couplings: 

http://www.specagent.com/LookUp/?uid=123456805308&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820792&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805311&mf=04&src=wd
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

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

the following: 

a. ANACO-Husky. 

b. Clamp-All Corp. 

c. Mission Rubber Company; a division of MCP Industries, Inc. 

d. Tyler Pipe. 

2. Description:  ASTM C 1277 and ASTM C 1540, with stainless-steel shield; stainless-

steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center 

pipe stop. 

2.2 NONPRESSURE-TYPE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 

joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and 

corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

C. Unshielded, Flexible Couplings: 

1. Description:  Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-

metal tension band and tightening mechanism on each end. 

D. Ring-Type, Flexible Couplings:  Elastomeric compression seal with dimensions to fit inside bell 

of larger pipe and for spigot of smaller pipe to fit inside ring. 

2.3 CLEANOUTS 

A. Cast-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and 

round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot 

connection and countersunk, tapered-thread, brass closure plug. 

1. Top-Loading Classification(s):  Medium Duty. 

2. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 

and fittings. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31. 

http://www.specagent.com/LookUp/?uid=123456805312&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805313&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820796&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805315&mf=04&src=wd
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3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 

arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout 

take into account design considerations.  Install piping as indicated, to extent practical.  Where 

specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 

continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 

and couplings according to manufacturer's written instructions for using lubricants, cements, 

and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 

connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 

and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-

jacking process of microtunneling. 

F. Install gravity-flow, nonpressure, drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent unless 

otherwise indicated. 

2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at 

changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's 

proprietary restraint system, or cast-in-place-concrete supports or anchors. 

3. Install piping with 24-inch minimum cover. 

4. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook." 

G. Install corrosion-protection piping encasement over the following underground metal piping 

according to ASTM A 674 or AWWA C105: 

1. Hubless cast-iron soil pipe and fittings. 

H. Clear interior of piping of dirt and superfluous material as work progresses.  Maintain swab or 

drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete 

piping at end of day and when work stops. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure, drainage piping according to the following: 

1. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook" for hubless-coupling joints. 

2. Join dissimilar pipe materials with nonpressure-type, rigid couplings. 

B. Pipe couplings with pressure ratings at least equal to piping rating may be used in applications 

below unless otherwise indicated. 
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1. Use nonpressure flexible couplings where required to join gravity-flow, nonpressure 

sewer piping unless otherwise indicated. 

a. Unshielded flexible couplings for pipes of same or slightly different OD. 

b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 

c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

3.4 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318-14. 

3.5 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 

pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser 

extensions to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic 

areas. 

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas. 

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas. 

4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement 

surface. 

3.6 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains 

specified in Section 221316 "Sanitary Waste and Vent Piping." 

3.7 IDENTIFICATION 

A. Materials and their installation are specified in Division 31. Arrange for installation of green 

warning tapes directly over piping and at outside edges of underground manholes. 

1. Use warning tape or detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of underground 

manholes. 

3.8 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  

Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of 

Project. 

1. Submit separate report for each system inspection. 
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2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration:  Water leakage into piping. 

e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 

within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 

repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 

4. Submit separate report for each test. 

5. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities 

having jurisdiction and the following: 

a. Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of 

water, and maintain such pressure without leakage for at least 15 minutes. 

b. Close openings in system and fill with water. 

c. Purge air and refill with water. 

d. Disconnect water supply. 

e. Test and inspect joints for leaks. 

6. Air Tests:  Test sanitary sewerage according to requirements of authorities having 

jurisdiction, UNI-B-6, and the following: 

a. Option:  Test plastic gravity sewer piping according to ASTM F 1417. 

b. Option:  Test concrete gravity sewer piping according to ASTM C 924 

(ASTM C 924M). 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 

allowances specified. 

3.9 CLEANING 

A. Clean dirt and superfluous material from interior of piping.  Flush with potable water. 

END OF SECTION 22 13 13  
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

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. Pipe, tube, and fittings. 

2. Specialty pipe fittings. 

B. Related Sections: 

1. Section 221313 "Facility Sanitary Sewers" for sanitary sewerage piping and structures 

outside the building. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 

pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water  

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall withstand 

the effects of earthquake motions determined according to ASCE/SEI 7-10.  

1.4 ACTION SUBMITTALS 

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

B. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, 

from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is based and 

their installation requirements. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 

plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent 

piping and "NSF-sewer" for plastic sewer piping. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

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

the following. 

a. ANACO-Husky. 

b. Charlotte Pipe. 

c. Mission Rubber Company; a division of MCP Industries, Inc. 

d. Tyler Pipe. 

B. CISPI, Hubless-Piping Couplings: 

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

following. 

a. ANACO-Husky. 

b. Charlotte Pipe. 

c. Mission Rubber Company; a division of MCP Industries, Inc. 

d. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 

3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 

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

following. 

a. ANACO-Husky 

b. Charlotte Pipe.. 

c. Clamp-All Corp. 

d. Mission Rubber Company; a division of MCP Industries, Inc. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 

3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

http://www.specagent.com/LookUp/?ulid=2165&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823626&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823635&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823639&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2165&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823626&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823635&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823639&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2167&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823640&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823642&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823647&mf=04&src=wd
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2.3 GALVANIZED-STEEL PIPE AND FITTINGS 

A. Galvanized-Steel Pipe:  ASTM A 53/A 53M, Type E, Standard Weight class.  Include square-

cut-grooved or threaded ends matching joining method. 

B. Galvanized-Cast-Iron Drainage Fittings:  ASME B16.12, threaded. 

C. Steel Pipe Pressure Fittings: 

1. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 

ASTM A 106/A 106M, Schedule 40, seamless steel pipe.  Include ends matching joining 

method. 

2. Malleable-Iron Unions:  ASME B16.39; Class 150; hexagonal-stock body with ball-and-

socket, metal-to-metal, bronze seating surface; and female threaded ends. 

3. Galvanized-Gray-Iron, Threaded Fittings:  ASME B16.4, Class 125, standard pattern. 

D. Transition Couplings: 

1. General Requirements:  Fitting or device for joining piping with small differences in 

OD's or of different materials.  Include end connections same size as and compatible with 

pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping 

system fitting. 

3. Unshielded, Non-pressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following. 

1) Fernco Inc. 

2) Mission Rubber Company; a division of MCP Industries, Inc. 

3) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

b. Standard:  ASTM C 1173. 

c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  Include 

shear ring and corrosion-resistant-metal tension band and tightening mechanism on 

each end. 

d. Sleeve Materials: 

1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

2) For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 

3) For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible 

with pipe materials being joined. 

4. Shielded, Non-pressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following. 

1) Cascade Waterworks Mfg. Co. 

2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard:  ASTM C 1460. 

c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening mechanism 

on each end. 

http://www.specagent.com/LookUp/?ulid=2173&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823698&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823699&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823702&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2174&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823704&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823705&mf=04&src=wd
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2.4 COPPER TUBE AND FITTINGS 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought 

copper, solder-joint fittings. 

B. Hard Copper Tube:  ASTM B 88, Types L, water tube, drawn temper. 

1. Copper Pressure Fittings:  ASME B16.22, wrought-copper, solder-joint fittings. 

2. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end. 

3. Copper Unions:  MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 

metal-to-metal seating surfaces, and solder-joint or threaded ends. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 31. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 

loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 

deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices 

specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 

Equipment." 
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K. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 

on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 

double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 

with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 

change direction of flow more than 90 degrees.  Use proper size of standard increasers and 

reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 

of flow is prohibited. 

L. Lay buried building drainage piping beginning at low point of each system.  Install true to 

grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 

upstream.  Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 

each joint as completed. 

M. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and 

smaller; 2 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 

Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105/A 21.5. 

O. Install steel piping according to applicable plumbing code. 

P. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 

Q. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with 

closure plug inside the building in sanitary drainage force-main piping.  Comply with 

requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping 

Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for 

drains specified in Section 221319 "Sanitary Waste Piping Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 
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T. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook" for hubless-piping coupling joints. 

B. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

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

threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 

2. In Drainage Piping:  Shielded, nonpressure transition couplings. 

3. In Aboveground Force Main Piping:  Fitting-type transition couplings. 

4. In Underground Force Main Piping: 

a. NPS 1-1/2 and Smaller:  Fitting-type transition couplings. 

b. NPS 2 and Larger:  Pressure transition couplings. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 

and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 

2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 

4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 

5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 

6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 
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7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  

Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 

2. NPS 3:  60 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 

4. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 

60 inches. 

F. Install hangers for steel piping with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/4:  84 inches with 3/8-inch rod. 

2. NPS 1-1/2:  108 inches with 3/8-inch rod. 

3. NPS 2:  10 feet with 3/8-inch rod. 

4. NPS 2-1/2:  11 feet with 1/2-inch rod. 

5. NPS 3:  12 feet with 1/2-inch rod. 

6. NPS 4:  12 feet with 5/8-inch rod. 

G. Drawings indicate general arrangement of piping, fittings, and specialties. 

H. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 

dissimilar piping materials. 

I. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 

required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 

but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 

smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 

flush with floor. 

5. Comply with requirements for cleanouts and drain, specified in Section 221319 "Sanitary 

Waste Piping Specialties." 

J. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment. 

K. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment. 
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2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment. 

3.6 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 

specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 

must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 

or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit separate report 

for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 

piping until it has been tested and approved.  Expose work that was covered or concealed 

before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 

leaders on completion of roughing-in.  Close openings in piping system and fill with 

water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 

before inspection starts to completion of inspection, water level must not drop.  Inspect 

joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 

filled with water, test connections and prove they are gastight and watertight.  Plug vent-

stack openings on roof and building drains where they leave building.  Introduce air into 

piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 

of water closet to measure this pressure.  Air pressure must remain constant without 

introducing additional air throughout period of inspection.  Inspect plumbing fixture 

connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 

satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 
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3.8 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 

and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.9 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Hubless, cast-iron soil pipe and fittings CISPI, heavy-duty, hubless-piping couplings; and 

coupled joints. 

C. Aboveground, soil and waste piping NPS 5 and larger shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Hubless, cast-iron soil pipe and fittings CISPI, heavy-duty, hubless-piping couplings; and 

coupled joints. 

D. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Hubless, cast-iron soil pipe and fittings; CISPI, hubless-piping couplings; and coupled 

joints. 

3. Galvanized-steel pipe, drainage fittings, and threaded joints. 

E. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, cast-iron hubless-piping 

couplings; and coupled joints. 

F. Indirect waste and condensate drains:  Type L hard drawn copper piping with wrought copper 

fittings. For insulation of piping, refer to specification section 23 07 19 “HVAC Piping 

Insulation”. 

END OF SECTION 22 13 16 
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 SECTION 22 40 00 - PLUMBING FIXTURES 

PART 1 - 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes plumbing fixtures and related components. 

B. Related Sections include the following: 

1. Division 22 Section “Domestic Water Piping Specialties" for backflow preventers and 

specialty fixtures not in this Section. 

1.2 DEFINITIONS 

A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 

disabilities. 

B. Fitting:  Device that controls flow of water into or out of plumbing fixture.  Fittings specified in 

this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains 

and tailpieces, and traps and waste pipes.  Piping and general-duty valves are included where 

indicated. 

1.3 SUBMITTALS 

A. Product Data:  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, 

equipment, and supports and indicate materials and finishes, dimensions, construction details, 

and flow-control rates for each type of fixture indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring and differentiate between 

manufacturer-installed and field-installed wiring. 

C. Maintenance Data:  For plumbing fixtures to include in maintenance manuals specified in 

Division 01. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 

through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 

manufacturer, obtain similar products from other manufacturers specified for that 

category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC 

(NFPA 70) Article 100, by a testing agency acceptable to Owner’s Representative, and marked 

for intended use. 
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C. Regulatory Requirements:  Comply with requirements of California Building Code about 

accessible plumbing fixtures for people with disabilities.  See architectural floor plans for 

accessible fixture requirements. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 

Act," about water flow and consumption rates for plumbing fixtures. 

E. Regulatory Requirements:  Comply with California Energy Commission Title-24 water 

conservation and consumption rates for plumbing fixtures. 

F. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 

for fixture materials that will be in contact with potable water; and comply with California 

Assembly Bill 1953 in regards to lead-content. 

G. Select combinations of fixtures and trim, faucets, fittings, and other components that are 

compatible. 

H. Comply with the following applicable standards and other requirements specified for plumbing 

fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 

2. Hand Sinks:  NSF 2 construction. 

3. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M. 

4. Slip-Resistant Bathing Surfaces:  ASTM F 462. 

5. Stainless-Steel Fixtures Other Than Service Sinks:  ASME A112.19.3M. 

6. Vitreous-China Fixtures:  ASME A112.19.2M. 

I. Comply with the following applicable standards and other requirements specified for lavatory 

and sink faucets: 

1. Faucets:  ASME A112.18.1M. 

2. Hose-Connection Vacuum Breakers:  ASSE 1011. 

3. Hose-Coupling Threads:  ASME B1.20.7. 

4. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 

5. NSF Materials:  NSF 61. 

6. Pipe Threads:  ASME B1.20.1. 

7. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 

8. Supply and Drain Fittings:  ASME A112.18.1M. 

J. Comply with the following applicable standards and other requirements specified for bathtub 

and shower faucets: 

1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M. 

2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:  

ASSE 1016. 

3. Faucets:  ASME A112.18.1M. 

4. Hand-Held Showers:  ASSE 1014. 

5. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  

ASTM F 445. 

6. Hose-Coupling Threads:  ASME B1.20.7. 

7. Pipe Threads:  ASME B1.20.1. 

8. Pressure-Equalizing-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 

9. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
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10. Thermostatic-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 

K. Comply with the following applicable standards and other requirements specified for 

miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 

2. Brass and Copper Supplies:  ASME A112.18.1M. 

3. Manual-Operation Flushometers:  ASSE 1037. 

4. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 

5. Tubular Brass Drainage Fittings and Piping:  ASME A112.18.2M. 

L. Comply with the following applicable standards and other requirements specified for 

miscellaneous components: 

1. Disposers:  ASSE 1008 and UL 430. 

2. Floor Drains:  ASME A112.6.3. 

3. Hose-Coupling Threads:  ASME B1.20.7. 

4. Off-Floor Fixture Supports:  ASME A112.6.1M. 

5. Pipe Threads:  ASME B1.20.1. 

6. Plastic Toilet Seats:  ANSI Z124.5. 

7. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

M. Comply with the following applicable standards/codes and other requirements specified for 

miscellaneous components: 

1. Plumbing fixtures and accessories provided in a toilet room or bathing room required to 

comply with CBC Section 11B-213.2 shall comply with CBC Section 11B•213.3. 

2. Effective March 1, 2017, all single-user toilet facilities shall be identified as Gender 

Neutral facilities by a door symbol that complies with CBC Sections 11B•216.8 and 11B-

703.7.2.6.3 No pictogram, text or braille is required on the symbol.  If tactile jam b 

signage   is provided, the signage shall com ply with the appropriate technical 

requirements of CBC Section 11B-703. Examples of appropriate designations are "ALL-

GENDER RESTROOM”, “RESTROOM” or "UNISEX RESTROOM”.   DSA BU 17-

01. 

3. Accessible plumbing fixtures shall com ply with all the requirements in CBC Division 6. 

4. Clearance around accessible water closets and in toilet compartments shall be 60 inches 

minimum measured perpendicular from the side wall and 56 inches minimum measured 

perpendicular from the rear wall per CBC Section 11B-604.3. 1. 

5. Heights and location of all accessible fixtures shall be mounted according to CBC 

Sections 11B-602 through 1B-61. 

6. Accessible fixture controls shall comply with CBC Sections 11B-602.3 for drinking 

fountains, 11B-604.6 for water closets, 11B-604.9.5 tor children's water closets, 11B-

605.4 for urinals, 11B-606.4 for lavatories and sinks, 11B-607.5 for bathtubs, 11B-608.5 

for showers, and 11B-611.3 for washing machines and clothes dryers. 

7. Accessible lavatories and sinks shall be mounted with the front of the higher of the rim or 

counter surface 34” maximum above the finish floor or ground. Depth of lavatories or 

sinks shall not interfere with knee and toe clearance provided in accordance with CBC 

Section 11B-306 when a forward approach is required.  CBC Sections 11B-606.3 and 

11B•606.7. 

8. Water supply and drain pipes under accessible lavatories and sinks shall be insulated or 

otherwise configured to protect against contact. There shall be no sharp or abrasive 

surfaces under accessible lavatories and sinks.  CBC Section 11B•606.5. 
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1.5 COORDINATION 

A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be 

installed to comply with original design and referenced standards. 

PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A. For fixture descriptions in other Part 2 articles where the subparagraph titles "Products," and 

"Manufacturers" introduce a list of manufacturers and their products or manufacturers only, the 

following requirements apply for product selection: 

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

specified in other Part 2 articles. 

2. Manufacturers:  Subject to compliance with requirements, provide products by the 

manufacturers specified in other Part 2 articles. 

3. Or Equal:  Where products are specified by manufacturers name and accompanied by the 

term "or equal", comply with provisions in Division 01 Section “Product Requirements”, 

Part 2 “Product Substitutions” Article. Specific procedures must be followed before use of 

an unnamed product or manufacturer. 

2.2 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Guard - refer to plumbing fixture schedule in plumbing drawings:  

Manufactured, plastic covering for hot- and cold-water supplies and trap and drain piping and 

complying with ADA requirements. 

1. Manufacturers: 

a. Plumberex - Specialty Products, “Pro-Extreme.” 

b. True Bro “Lav Guard 2.” 

c. Or equal. 

2.3 FIXTURE SUPPORTS 

A. Water-Closet Support:  Water-closet combination carrier designed for accessible or standard 

mounting height.  Include left-hand or right-hand, single or double, vertical or horizontal, hub-

and-spigot or hub-less waste fitting as required for piping arrangement; faceplates; couplings 

with gaskets; feet; and fixture bolts and hardware matching fixture.  Include additional 

extension coupling, faceplate, and feet for installation in wide pipe space. 

B. Urinal Support:   Type II, urinal carrier with hanger and bearing plates.  Include coated 

rectangular steel uprights with feet. 

C. Lavatory Support:   Type II, lavatory carrier with concealed arms and tie rod.  Include steel 

uprights with feet. 
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D. Sink Support:  Type II, sink carrier with hanger plate, bearing studs, and tie rod.  Include steel 

uprights with feet. 

E. Manufacturers: 

a. Jay R. Smith. 

b. Josam. 

c. Zurn. 

d. Wade 

e. Or equal. 

F. Hand Sinks, as specified in plumbing drawings:  Wall-hanging, 18 gauge type 304 stainless-

steel, wash-up fixture for institutional applications. 

1. Products: 

a. Elkay Manufacturing Co. 

b. Just Manufacturing Co. 

c. Tabco 

d. Or equal. 

2. Type:  Basin with radius corners, back for faucet, and support brackets. 

3. Faucet:  Accessible, Back-mounting, chrome-plated, cast-brass, gooseneck type with 

individual valves. 

4. Supplies:  NPS 1/2 chrome-plated copper with stops. 

5. Drain:  Grid. 

6. Drain Piping:  NPS 1-1/2 chrome-plated cast-brass trap, 0.045-inch- thick tubular brass 

waste to wall, and wall escutcheon. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water soil and for waste piping systems and supports to verify actual 

locations and sizes of piping connections and that locations and types of supports match those 

indicated, before plumbing fixture installation.  Use manufacturer's roughing-in data if 

roughing-in data are not indicated. 

B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be installed. 

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

3.2 FIXTURE INSTALLATION 

A. Assemble fixtures, trim, fittings, and other components according to manufacturers' written 

instructions. 

B. For wall-hanging fixtures, install off-floor supports affixed to building substrate. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
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2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 

3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install back-outlet, wall-hanging fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 

substrate. 

E. Install wall-hanging fixtures with tubular waste piping attached to supports. 

F. Install floor-mounting, back-outlet water closets attached to building floor substrate and wall 

bracket and onto waste fitting seals. 

G. Install counter-mounting fixtures in and attached to casework. 

H. Install fixtures level and plumb according to manufacturers' written instructions and roughing-in 

drawings. 

I. Install water-supply piping with stop on each supply to each fixture to be connected to water 

distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  

Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball valve if stops are not specified with fixture.  

J. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 

sanitary drainage system. 

K. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 

system. 

L. Install toilet seats on water closets. 

M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 

not available with required rates and patterns.  Include adapters if required. 

N. Install water-supply, flow-control fittings with specified flow rates in fixture supplies at stop 

valves. 

O. Install faucet, flow-control fittings with specified flow rates and patterns in faucet spouts if 

faucets are not available with required rates and patterns.  Include adapters if required. 

P. Install shower, flow-control fittings with specified maximum flow rates in shower arms. 

Q. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 

2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

R. Install disposer in outlet of sinks indicated to have disposer.  Install switch where indicated or in 

wall adjacent to sink if location is not indicated. 
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S. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 

cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  

Refer to Division 22 Section "Common Work Results for Plumbing" for escutcheons. 

T. Set service basins in leveling bed of cement grout.  Refer to Division 22 Section "Common 

Work Results for Plumbing" for grout. 

U. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, 

mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Refer to Division 07 

Section "Joint Sealants" for sealant and installation requirements. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping, fittings, and specialties. 

B. Connect water supplies from water distribution piping to fixtures. 

C. Connect drain piping from fixtures to drainage piping. 

D. Supply and Waste Connections to Plumbing Fixtures:  Connect fixtures with water supplies, 

stops, risers, traps, and waste piping.  Use size fittings required to match fixtures.  Connect to 

plumbing piping. 

E. Supply and Waste Connections to Fixtures and Equipment Specified in Other Sections:  

Connect fixtures and equipment with water supplies, stops, risers, traps, and waste piping 

specified.  Use size fittings required to match fixtures and equipment.  Connect to plumbing 

piping. 

F. Ground Equipment: 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. 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed fixtures are categories and types specified for locations where installed. 

B. Check that fixtures are complete with trim, faucets, fittings, and other specified components. 

C. Inspect installed fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 

malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 

properly. 
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3.5 ADJUSTING 

A. Operate and adjust faucets, water closets and controls.  Replace damaged and malfunctioning 

fixtures, fittings, and controls. 

B. Operate and adjust disposers, and controls.  Replace damaged and malfunctioning units and 

controls. 

C. Adjust water pressure at faucets, shower valves, and flushometer valves to produce proper flow 

and stream. 

D. Replace washers and seals of leaking and dripping faucets and stops. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 

and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 

and spouts. 

2. Remove sediment and debris from drains. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner’s 

Representative. 

END OF SECTION 22 40 00 
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SECTION 23 01 30.51 - HVAC AIR-DISTRIBUTION SYSTEM CLEANING 

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 cleaning HVAC air-distribution equipment, ducts, plenums, and system 

components. 

1.3 DEFINITIONS 

A. ASCS: Air systems cleaning specialist. 

B. NADCA: National Air Duct Cleaners Association. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For an ASCS. 

B. Strategies and procedures plan. 

C. Cleanliness verification report. 

1.5 QUALITY ASSURANCE 

A. ASCS Qualifications: A certified member of NADCA. 

1. Certification: Employ an ASCS certified by NADCA on a full-time basis. 

2. Supervisor Qualifications: Certified as an ASCS by NADCA. 

B. UL Compliance: Comply with UL 181 and UL 181A for fibrous-glass ducts. 

C. Cleaning Conference: Conduct conference at Project site. 

1. Review methods and procedures related to HVAC air-distribution system cleaning 

including, but not limited to, review of the cleaning strategies and procedures plan. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine HVAC air-distribution equipment, ducts, plenums, and system components to 

determine appropriate methods, tools, and equipment required for performance of the Work. 

B. Perform "Project Evaluation and Recommendation" according to NADCA ACR 2006. 

C. Prepare written report listing conditions detrimental to performance of the Work. 

D. Proceed with work only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare a written plan that includes strategies and step-by-step procedures. At a minimum, 

include the following: 

1. Supervisor contact information. 

2. Work schedule including location, times, and impact on occupied areas. 

3. Methods and materials planned for each HVAC component type. 

4. Required support from other trades. 

5. Equipment and material storage requirements. 

6. Exhaust equipment setup locations. 

B. Use the existing service openings, as required for proper cleaning, at various points of the 

HVAC system for physical and mechanical entry and for inspection. 

C. Comply with NADCA ACR 2006, "Guidelines for Constructing Service Openings in HVAC 

Systems" Section. 

3.3 CLEANING 

A. Comply with NADCA ACR 2006. 

B. Remove visible surface contaminants and deposits from within the HVAC system. 

C. Systems and Components to Be Cleaned: 

1. Air devices for supply and return air. 

2. Air-terminal units. 

3. Ductwork: 

a. Supply-air ducts, including turning vanes and reheat coils, to the air-handling unit. 

b. Return-air ducts to the air-handling unit. 

c. Exhaust-air ducts. 
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d. Volume dampers, fire and combination fire-smoke dampers. 

4. Air-Handling Units and Rooftop package units: 

a. Interior surfaces of the unit casing. 

b. Coil surfaces compartment. 

c. Condensate drain pans. 

d. Fans, fan blades, and fan housings. 

e. Plenums, duct connections and risers. 

f. Dampers and damper linkages. 

5. Filters and filter housings. 

D. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the HVAC 

system during the cleaning process. 

E. Particulate Collection: 

1. For particulate collection equipment, include adequate filtration to contain debris 

removed. Locate equipment downwind and away from all air intakes and other points of 

entry into the building. 

2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3 

micrometer or larger shall be used where the particulate collection equipment is 

exhausting inside the building, 

F. Control odors and mist vapors during the cleaning and restoration process. 

G. Mark the position of manual volume dampers and air-directional mechanical devices inside the 

system prior to cleaning. Restore them to their marked position on completion of cleaning. 

H. System components shall be cleaned so that all HVAC system components are visibly clean. On 

completion, all components must be returned to those settings recorded just prior to cleaning 

operations. 

I. Clean air-distribution devices, registers, grilles, and diffusers. 

J. Clean visible surface contamination deposits according to NADCA ACR 2006 and the 

following: 

1. Clean air-handling units, airstream surfaces, components, condensate collectors, and 

drains. 

2. Ensure that a suitable operative drainage system is in place prior to beginning wash-down 

procedures. 

3. Clean condenser coils, evaporator coils, reheat coils, and other airstream components. 

Comb and straighten fins.  

4. Clean supply, exhaust and condenser fan blades 

5. Clean outdoor air, return air and relief/exhaust dampers. Applies to both actuated and 

barometric dampers. Clean and lubricate linkages and pivots. Assure that dampers move 

freely. 

6. Remove exhaust fans from curbs. Inspect and clean barometric dampers inside of curbs. 

Replace and reconnect fans. 
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K. Duct Systems: 

1. Create service openings in the HVAC system as necessary to accommodate cleaning. 

2. Mechanically clean duct systems specified to remove all visible contaminants so that the 

systems are capable of passing the HVAC System Cleanliness Tests (see 

NADCA ACR 2006). 

L. Debris removed from the HVAC system shall be disposed of according to applicable Federal, 

state, and local requirements. 

M. Mechanical Cleaning Methodology: 

1. Source-Removal Cleaning Methods: The HVAC system shall be cleaned using source-

removal mechanical cleaning methods designed to extract contaminants from within the 

HVAC system and to safely remove these contaminants from the facility. No cleaning 

method, or combination of methods, shall be used that could potentially damage 

components of the HVAC system or negatively alter the integrity of the system. 

a. Use continuously operating vacuum-collection devices to keep each section being 

cleaned under negative pressure. 

b. Cleaning methods that require mechanical agitation devices to dislodge debris that 

is adhered to interior surfaces of HVAC system components shall be equipped to 

safely remove these devices. Cleaning methods shall not damage the integrity of 

HVAC system components or damage porous surface materials such as duct and 

plenum liners. 

2. Cleaning Mineral-Fiber Insulation Components: 

a. Fibrous-glass thermal or acoustical insulation elements present in equipment or 

ductwork shall be thoroughly cleaned with HEPA vacuuming equipment while the 

HVAC system is under constant negative pressure and shall not be permitted to get 

wet according to NADCA ACR 2006. 

b. Cleaning methods used shall not cause damage to fibrous-glass components and 

will render the system capable of passing the HVAC System Cleanliness Tests (see 

NADCA ACR 2006). 

c. Fibrous materials that become wet shall be discarded and replaced. 

N. Coil Cleaning: 

1. Measure static-pressure differential across each coil. 

2. See NADCA ACR 2006, "Coil Surface Cleaning" Section. Type 1, or Type 1 and Type 2, 

cleaning methods shall be used to render the coil visibly clean and capable of passing 

Coil Cleaning Verification (see applicable NADCA ACR 2006). 

3. Coil drain pans shall be subject to NADCA ACR 2006, "Non-Porous Surfaces Cleaning 

Verification." Ensure that condensate drain pans are operational. 

4. Electric-resistance coils shall be de-energized, locked out, and tagged before cleaning. 

5. Cleaning methods shall not cause any appreciable damage to, cause displacement of, 

inhibit heat transfer, or cause erosion of the coil surface or fins, and shall comply with 

coil manufacturer's written recommendations when available. 

6. Rinse thoroughly with clean water to remove any latent residues. 

O. Antimicrobial Agents and Coatings: 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

HVAC AIR-DISTRIBUTION SYSTEM CLEANING 
Copyright 2021 IDS Group 

23 01 30. 51- 5 

 

1. Apply antimicrobial agents and coatings if active fungal growth is reasonably suspected 

or where unacceptable levels of fungal contamination have been verified. Apply 

antimicrobial agents and coatings according to manufacturer's written recommendations 

and EPA registration listing after the removal of surface deposits and debris. 

2. When used, antimicrobial treatments and coatings shall be applied after the system is 

rendered clean. 

3. Apply antimicrobial agents and coatings directly onto surfaces of interior ductwork. 

4. Sanitizing agent products shall be registered by the EPA as specifically intended for use 

in HVAC systems and ductwork. 

3.4 CLEANLINESS VERIFICATION 

A. Verify cleanliness according to NADCA ACR 2006, "Verification of HVAC System 

Cleanliness" Section. 

B. Verify HVAC system cleanliness after mechanical cleaning and before applying any treatment 

or introducing any treatment-related substance to the HVAC system, including biocidal agents 

and coatings. 

C. Perform visual inspection for cleanliness. If no contaminants are evident through visual 

inspection, the HVAC system shall be considered clean. If visible contaminants are evident 

through visual inspection, those portions of the system where contaminants are visible shall be 

re-cleaned and subjected to re-inspection for cleanliness. 

D. Additional Verification: 

1. Perform surface comparison testing or NADCA vacuum test. 

2. Conduct NADCA vacuum gravimetric test analysis for nonporous surfaces. 

E. Verification of Coil Cleaning: 

1. Measure static-pressure differential across each coil. 

2. Coil will be considered clean if cleaning restored the coil static-pressure differential 

within 10 percent of the differential measured when the coil was first installed. 

3. Coil will be considered clean if the coil is free of foreign matter and chemical residue, 

based on a thorough visual inspection. 

 

F. Prepare a written cleanliness verification report. At a minimum, include the following: 

1. Written and photographic documentation of the success of the cleaning. 

2. Site inspection reports, initialed by supervisor, including notation on areas of inspection, 

as verified through visual inspection. Provide photographic documentation. 

3. Surface comparison test results if required. Provide photographic documentation. 

4. Gravimetric analysis (nonporous surfaces only). 

5. System areas found to be damaged. Provide photographic documentation. 
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3.5 RESTORATION. 

A. Restore and repair HVAC air-distribution equipment, ducts, plenums, and components 

according to NADCA ACR 2006, "Restoration and Repair of Mechanical Systems" Section. 

B. Restore service openings capable of future reopening. Comply with requirements in 

Section 233113 "Metal Ducts." Include location of service openings in Project closeout report. 

C. Replace fibrous-glass materials that cannot be restored by cleaning or resurfacing. Comply with 

requirements in Section 233113 "Metal Ducts". 

D. Replace damaged insulation according to Section 230713 "Duct Insulation." 

E. Ensure that closures do not hinder or alter airflow. 

F. New closure materials, including insulation, shall match opened materials and shall have 

removable closure panels fitted with gaskets and fasteners. 

G. Provide photographic documentation of the before and after restoration. 

END OF SECTION 23 0130.51 
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Transition fittings. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Sleeves. 

6. Escutcheons. 

7. Grout. 

8. Mechanical demolition. 

9. Equipment installation requirements common to equipment sections. 

10. Painting and finishing. 

11. Concrete bases. 

12. Supports and anchorages. 

1.2 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within concrete pipe trench and unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 

2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. PE:  Polyethylene plastic. 

4. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
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2. NBR:  Acrylonitrile-butadiene rubber. 

1.3 SUBMITTALS 

A. Product Data:  For the following if proposed to be used on this project: 

1. Transition fittings. 

2. Dielectric fittings. 

3. Mechanical sleeve seals. 

4. Escutcheons. 

B. Welding certificates. 

1. Certificates shall be applicable for materials to be joined at the job-site. 

1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 

Welding Code--Steel."  ASME Section VIII. 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 

Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

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

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in writing and 

connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 

minimum energy ratings or efficiencies are specified, equipment shall comply with 

requirements.  

D. Piping penetration through fire-rated construction assemblies, including accessory components; 

sleeves, sealants, packing materials and methods, and installation shall meet the requirements of 

the CBC, and shall be California State Fire Marshal approved.  Firestopping details shall bear 

the UL label, indicate F-rating, T-rating, and shall meet the requirements of the California 

Building Code. 

1.5 DELIVERY, STORAGE, AND HANDLING 

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

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

moisture. 

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

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction, to allow for mechanical installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for mechanical items requiring access that 

are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 

Section "Access Doors and Frames."  Coordinate to avoid access panels at hard lid ceiling if 

possible.  Access panel shall be located in accessible area for maintenance convenience and 

safety and limit disturbance to the public. 

D. Coordinate with other sections of the specifications for the applicability of materials specified in 

this section.  Not every product or material listed may be used. 

E. Coordinate requirements of this section with actual work to be performed.  This section is 

general in scope for basic materials and methods, all of which may not actually apply to this 

project. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 

manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining 

methods. 

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

2.3 JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed below. 

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

contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 
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2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face 

or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  Bolts shall be United States Customary System bolts and nuts (e.g. ¾”).  

Metric bolts and nuts shall not be used.  Bolts and nuts shall be SAE Grade 5 hot-dip galvanized 

steel or stainless steel with heavy hex nuts.  For HTW applications, bolts shall meet ASTM 

A193 Grade B7 and nuts shall meet ASTM A194 Grade 2H. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 

brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 

unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 

2. CPVC Piping:  ASTM F 493. 

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

4. PVC to ABS Piping Transition:  ASTM D 3138. 

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.4 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 

ends compatible with, piping to be joined. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 

b. Dresser Industries, Inc.; DMD Div. 

c. Ford Meter Box Company, Incorporated (The); Pipe Products Div. 

d. JCM Industries. 

e. Smith-Blair, Inc. 

f. Viking Johnson. 

g. Or equal. 

2. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling. 

3. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling. 

4. Aboveground Pressure Piping:  Pipe fitting. 

B. Plastic-to-Metal Transition Fittings: CPVC one-piece fitting with manufacturer's Schedule 80 

equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Eslon Thermoplastics. 
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b. Or equal. 

C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent 

dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Thompson Plastics, Inc. 

b. Or equal. 

D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC four-part union.  Include brass end, 

solvent-cement-joint end, rubber O-ring, and union nut. 

1. Manufacturers: 

a. NIBCO INC. 

b. NIBCO, Inc.; Chemtrol Div. 

c. Or equal. 

2.5 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-

joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Shall not be used.  Provide 6” long brass nipple with brass unions. Or brass 

union and bronze ball valve on ends of nipple. 

D. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-

face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 

washers, and steel backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Central Plastics Company. 

d. Pipeline Seal and Insulator, Inc. 

e. Or equal. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 

minimum working pressure where required to suit system pressures. 

E. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 

lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Calpico, Inc. 

b. Lochinvar Corp. 

c. Or equal. 

F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 

plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Perfection Corp. 

b. Precision Plumbing Products, Inc. 
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c. Sioux Chief Manufacturing Co., Inc. 

d. Victaulic Co. of America. 

e. Or equal. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 

between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Metraflex Co. 

d. Pipeline Seal and Insulator, Inc. 

e. Thunderline Modular Seals; Link-Seal 

f. Or equal. 

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe.  Include type 

and number required for pipe material and size of pipe. 

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

4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

5. Link-Seal shall be basis of design. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 

longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 

ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 

clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.  Acceptable only 

for concrete foundation walls below grade. 

F. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 

for attaching to wooden forms. 

2.8 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 

fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 

opening. 
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B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 

finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish: Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish: Polished chrome-plated and rough brass 

E. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

F. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.9 GROUT 

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

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 Sections specifying 

piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 

loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 

deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 

and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 
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I. Install fittings or custom bends for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

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

pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish. 

f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-

brass finish. 

g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 

h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 

2. Existing Piping:  Use the following: 

a. Chrome-Plated Piping:  Split-casting, cast-brass type with chrome-plated finish. 

b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge and spring 

clips. 

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish. 

d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-brass 

type with chrome-plated finish. 

e. Bare Piping in Equipment Rooms:  Split-casting, cast-brass type. 

f. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting, floor-plate 

type. 

M. Mounting hardware, including nuts, bolts and washers for outdoor applications and below grade 

applications must be of stainless steel materials. 

N. Sleeves are not required for core-drilled holes, except in Group L occupancy, and other 

locations where spill control is needed. 

O. Permanent sleeves are not required for holes formed by removable PE sleeves. 

P. Install sleeves for pipes passing through interior concrete and masonry walls, and concrete floor 

and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level. 

b. Exception: Extend sleeves installed in floors for areas indicated on fire code 

drawings as “Group L Occupancy” 4 inches above finished floor level, including 

slabs on grade. 
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2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For Group L occupancies, mechanical rooms, and wet area 

applications where spill containment is required. 

b. Steel Sheet Sleeves:  For applications not requiring spill containment. 

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 

extend sleeve to 2 inches above finished floor level.   

 

d. Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 

pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  

Refer to Division 07 Section "Joint Sealants" for materials and installation. 

5. Where required, sleeve application and installation shall comply with UL approved 

Firestopping Detail. 

6. Coordinate requirements of sound-proofing caulk, as determined by the Sound and 

Vibration Consultant’s recommendations.   

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 

sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 

for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 

2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 

bolts against pressure plates that cause sealing elements to expand and make watertight 

seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 

pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 

clear space between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 

bolts against pressure plates that cause sealing elements to expand and make watertight 

seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at pipe penetrations.  Seal pipe penetrations with firestop materials per UBC requirements. 

Piping penetration through fire-rated construction assemblies, including accessory components; 

sleeves, sealants, packing materials and methods, and installation shall conform to Underwriters 

Laboratories Listed firestop systems.  

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. 
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V. Install valves in readily accessible locations, avoiding hard-lid ceilings where possible. Provide 

access panels for valve access complying with Division 08, and coordinate access panel 

locations with other disciplines. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 

specifying piping systems. 

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

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

D. Oxyacetylene torch welding, and cutting of structural steel or bolt holes shall not be permissible. 

E. Install main and branch piping using specified fittings, “T-drill”, “welded nozzles”, or “Side-

Tap” or similar fitting substitution style connections are not acceptable.  

F. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 

end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 

lead-free solder alloy complying with ASTM B 32. 

G. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 

Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

H. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

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

threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds.  

I. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

J. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 

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

cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 

3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 

4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 

socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

COMMON WORK RESULTS FOR HVAC 
Copyright 2021 IDS Group 

23 05 00- 11 

 

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

L. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

M. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 

paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 

2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

N. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 

pipe manufacturer's written instructions. 

3.3 PIPING CONNECTIONS 

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

1. Install shut-off valves at final connection to each piece of equipment. 

2. Install unions, in piping NPS 2 1/2 and smaller, at final connection to each piece of 

equipment. 

3. Install flanges, in piping NPS 3 and larger, at final connection to each piece of 

equipment. 

4. Dry Piping Systems:  Install dielectric flanges to connect piping materials of dissimilar 

metals. 

5. Wet Piping Systems:  Install brass union, ball valve and brass nipple fitting to connect 

piping materials of dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Grease fittings shall be installed in accessible locations.  Extended lube lines are 

not acceptable. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish. 
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3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 

written instructions and according to CBC seismic zone 4 requirements.  

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 

directions than supported unit, vibration isolator, or seismic restraint.  Provide 1 inch 

chamfer at all corners and round over edge. 

2. Install dowel rods to connect concrete base to concrete floor.  Install dowel rods on 18-

inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

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

embedded.  Minimum embedment shall comply with seismic engineer’s calculations. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete." 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor mechanical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

D. Outdoor Applications: Outdoor support assemblies and accessories shall be of “stainless steel 

material”, or “hot-dip galvanized carbon steel with high-performance coatings”, as noted below: 

1. Stainless steel: Mounting hardware such as bolts, nuts, washers, straps, brackets, 

fastening hardware etc., shall be stainless steel. 

2. Coated galvanized steel: Carbon steel support assemblies, including all metal fabrications 

for use outdoors shall comply with each paragraph listed below: 

a. Assemblies must be shop-fabricated and pre-assembled for one-piece hot-dip 

galvanized coating process 

b. After hot-dip galvanized coating is applied, a high-performance exterior coating 

system shall be applied. Provide High-Performance Exterior Coating Systems 

meeting all performance requirements, including salt spray test performance.  

c. Touch-up and repair per manufacturer’s recommendations after field installation. 

E. Rooftop Applications: Rooftop support assemblies and accessories shall be fabricated for 

outdoor applications as noted above and shall be designed per SMACNA design requirements.  

1. SMACNA Clearances: Pipes, pipe racks, and equipment shall be installed high enough 

above roofing surfaces to allow roofing access for maintenance and repair. Install piping 

and equipment at a minimum height as shown in Table 4-1 of SMACNA Architectural 

Sheet Metal Manual – 5th Edition. 

2. SMACNA Support Systems: Piping systems and equipment supports, unless otherwise 

shown, use round column supports to tie-in to structure with lead jacks for built-up roofs, 
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and single-ply preformed jacks for single-ply roofs, lead flashing, and lead umbrellas 

with stainless steel draw band per Figure 4-16A, or Figure 4-16B, of SMACNA 

Architectural Sheet Metal Manual – 5th Edition. 

3.8 GROUTING 

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other 

equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout.  

END OF SECTION 23 0500 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. Balancing Air Systems: 

a. Constant-air volume (CAV) systems. 

b. Single zone variable volume (SZVAV) systems 

c. Variable-air volume (VAV) systems. 

d. Variable Temperature-Variable Volume (VVT) systems 

e. Variable Refrigerant Flow (VRF) systems 

f. Dedicated outdoor air (DOAS) systems 

2. Title-24 Acceptance Tests: 

a. MECH 2A – Outdoor ventilation. 

b. MECH 3A – Constant volume. 

c. MECH 4A – Air distribution. 

d. MECH 5A – Economizer 

e. MECH 6A – Demand Control Ventilation 

3. Testing, Adjusting, and Balancing Equipment: 

a. Motors. 

b. Condensing units. 

c. Heat-transfer coils. 

4. Testing, adjusting, and balancing existing systems and equipment. 

5. Duct leakage tests. 

6. Control system verification. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 
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1.4 PREINSTALLATION MEETINGS 

A. TAB Conference: If requested by the Owner, conduct a TAB conference at Project site after 

approval of the TAB strategies and procedures plan to develop a mutual understanding of 

the details. Provide a minimum of 7 days' advance notice of scheduled meeting time and 

location. 

1. Minimum Agenda Items: 

a. The Contract Documents examination report. 

b. The TAB plan. 

c. Needs for coordination and cooperation of trades and subcontractors. 

d. Proposed procedures for documentation and communication flow. 

1.5 SUBMITTALS 

A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit 

documentation that the TAB contractor and this Project's TAB team members meet the 

qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to 

Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit 

TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 

E. Sample report forms. 

F. Instrument calibration reports, to include the following: 

1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.6 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC. 

2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC as 

a TAB technician. 

B. TAB Conference:  Meet with Construction Manager on approval of the TAB strategies and 

procedures plan to develop a mutual understanding of the details.  Require the participation 

of the TAB field supervisor and technicians.  Provide seven days' advance notice of 

scheduled meeting time and location. 

1. Agenda Items: 

a. The Contract Documents examination report. 
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b. The TAB plan. 

c. Coordination and cooperation of trades and subcontractors. 

d. Coordination of documentation and communication flow. 

C. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 

reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 

specified and referenced in this Specification. 

D. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect and 

Construction Manager. 

E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 

Section 5, "Instrumentation." 

F. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 

Balancing." 

G. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - "System Balancing." 

1.7 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire 

TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with 

Owner's operations. 

B. Partial Owner Occupancy:  Owner may occupy completed areas of building before 

Substantial Completion.  Cooperate with Owner during TAB operations to minimize 

conflicts with Owner's operations. 

1.8 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 

times. 

B. Perform TAB after leakage and pressure tests on air and water distribution systems have 

been satisfactorily completed. 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
Copyright 2021 IDS Group 

 23 05 93- 4 

 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 TAB SPECIALISTS 

A. Subject to compliance with requirements, engage one of the following: 

1. American Air Balance Company. 4721 E. Hunter Avenue, Anaheim, California 

92807 

2. Winaire, Inc. 15641 Chemical Lane, Suite A, Huntington Beach, Ca 92649 

3. Los Angeles Air Balance Company, Inc. 1848 W. 11th, Suite N, Upland, Ca 91786 

3.2 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems' designs that may preclude proper TAB of systems and 

equipment. 

B. Examine systems for installed balancing devices, such as manual volume dampers.  Verify 

that locations of these balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems' output, and statements of 

philosophies and assumptions about HVAC system and equipment controls. 

E. Examine plenums used for supply, return, or relief air to verify that they meet the leakage 

class of connected ducts as specified in Section 233113 "Metal Ducts" and are properly 

separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-

stopped if required. 

F. Examine equipment performance data including fan curves. 

1. Relate performance data to Project conditions and requirements, including system 

effects that can create undesired or unpredicted conditions that cause reduced 

capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment 

when installed under conditions different from the conditions used to rate equipment 

performance.  To calculate system effects for air systems, use tables and charts found 

in AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct 

Design."  Compare results with the design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 

cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 
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I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned 

and tight, and equipment with functioning controls is ready for operation. 

J. Examine duct systems. Duct systems are a combination of new and existing. Confirm 

condition of existing fire dampers. Report any conditions that may affect operation of 

system 

K. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

L. Examine operating safety interlocks and controls on HVAC equipment. 

M. Report deficiencies discovered before and during performance of TAB procedures.  

Observe and record system reactions to changes in conditions.  Record default set points if 

different from indicated values. 

3.3 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 

2. Automatic temperature-control systems are operational. 

3. Equipment and duct access doors are securely closed. 

4. Balance, smoke, and fire dampers are open.  

5. Ceilings are installed in critical areas where air-pattern adjustments are required and 

access to balancing devices is provided. 

6. Windows and doors can be closed so indicated conditions for system operations can 

be met. 

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 

contained in AABC's "National Standards for Total System Balance", ASHRAE 111 and in 

this Section. 

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 

minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 

thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Section 233300 "Air Duct Accessories.” 

3. Install and join new insulation that matches removed materials.  Restore insulation, 

coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," 

and Section 230719 "HVAC Piping Insulation." 
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C. Mark equipment and balancing devices, including damper-control positions, fan-speed-

control levers, and similar controls and devices, with paint or other suitable, permanent 

identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 

recommended testing procedures.  Crosscheck the summation of required outlet volumes 

with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 

measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 

exhaust-air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Start balancing with dampers 100% open. Completed system balance is expected to have at 

least one branch 100% open. Check dampers for proper position to achieve desired airflow 

path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.6 PROCEDURES FOR CONSTANT-AIR VOLUME SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 

listed by fan manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate the 

total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and 

upstream from restrictions in ducts such as elbows and transitions. 
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b. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan 

as possible, upstream from the flexible connection, and downstream from duct 

restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the 

plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, 

rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are 

measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, 

heat-recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus 

actual static pressures.  Calculate actual system-effect factors.  Recommend 

adjustments to accommodate actual conditions. 

6. Obtain approval from Engineer for adjustment of fan speed higher or lower than 

indicated speed.  Comply with requirements in HVAC Sections for air-handling units 

for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 

performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 

manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-

motor amperage to ensure that no overload will occur.  Measure amperage in full-

cooling, full-heating, economizer, and any other operating mode to determine the 

maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 

airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-

tube traverse measurements, measure airflow at terminal outlets and inlets and 

calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust 

volume dampers until the proper static pressure is achieved. 

3. Re-measure each submain and branch duct after all have been adjusted.  Continue to 

adjust submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 

instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances 

of indicated values.  Make adjustments using branch volume dampers rather than extractors 

and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 

quantities without generating noise levels above the limitations prescribed by the 

Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
Copyright 2021 IDS Group 

 23 05 93- 8 

 

3.7 PROCEDURES FOR SINGLE ZONE VARIABLE AIR VOLUME SYSTEMS 

A. Follow Procedures for constant volume systems for design flows. 

B. Refer to airflow test table on drawings for configuration of supply air flow stages and 

outdoor air. 

3.8 PROCEDURES FOR VARIABLE TEMPERATURE VARIABLE VOLUME 

SYSTEMS 

A. Follow Procedures for constant volume systems for design flows. 

B. Refer to airflow test table on drawings for configuration of supply air flow stages and 

outdoor air. 

C. Follow VVT control manufacturers recommended methodology for configuration and 

testing of the bypass damper. 

1. Test system with dampers at design flow and bypass damper closed. 

2. Adjust zone supply air delivery by adjusting thermostats one zone at a time and 

confirm point at which bypass damper begins to open. Report the following: 

a. Zone supply air delivery airflow 

b. AC unit supply airflow 

c. AC unit outdoor airflow 

3. Adjust zone supply air delivery by adjusting thermostats one zone at a time and 

confirm point at which bypass damper is 100% open. Report the following: 

a. Zone supply air delivery airflow 

b. AC unit supply airflow 

c. AC unit outdoor airflow 

4. Adjust zone supply air delivery by adjusting thermostats one zone at a time until 

every zone is at minimum airflow. Report the following: 

a. Zone supply air delivery airflow 

b. AC unit supply airflow 

c. AC unit outdoor airflow 

3.9 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Adjust the variable-air-volume systems as follows: 

1. Verify that the system is under static pressure control. 

2. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet 

static pressure, and adjust system static pressure control set point so the entering 

static pressure for the critical terminal unit is not less than the sum of the terminal-

unit manufacturer's recommended minimum inlet static pressure plus the static 

pressure needed to overcome terminal-unit discharge system losses. 

3. Calibrate and balance each terminal unit for maximum and minimum design airflow 

as follows: 

a. Adjust controls so that terminal is calling for maximum airflow. Some 

controllers require starting with minimum airflow. Verify calibration 

procedure for specific project. 
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b. Measure airflow and adjust calibration factor as required for design maximum 

airflow. Record calibration factor. 

c. When maximum airflow is correct, balance the air outlets downstream from 

terminal units. 

d. Adjust controls so that terminal is calling for minimum airflow. 

e. Measure airflow and adjust calibration factor as required for design minimum 

airflow. Record calibration factor. If no minimum calibration is available, note 

any deviation from design airflow. 

f. When in full cooling or full heating, ensure that there is no mixing of hot-deck 

and cold-deck airstreams unless so designed. 

g. On constant volume terminals, in critical areas where room pressure is to be 

maintained, verify that the airflow remains constant over the full range of full 

cooling to full heating. Note any deviation from design airflow or room 

pressure. 

4. After terminals have been calibrated and balanced, test and adjust system for total 

airflow. Adjust fans to deliver total design airflows within the maximum allowable 

fan speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 

simulates minimum outdoor-air conditions. 

b. Set terminals for maximum airflow. If system design includes diversity, adjust 

terminals for maximum and minimum airflow so that connected total matches 

fan selection and simulates actual load in the building. 

c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 

necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a 

coil traverse may be acceptable. 

e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow 

at terminals and calculate the total airflow. 

5. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 

connection. 

c. Measure static pressure across each component that makes up the air-handling 

system. 

d. Report any artificial loading of filters at the time static pressures are measured. 

6. Set final return and outside airflow to the fan while operating at maximum return 

airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets the same as described for constant-

volume air systems. 

b. Verify that terminal units are meeting design airflow under system maximum 

flow. 

7. Re-measure the inlet static pressure at the most critical terminal unit and adjust the 

system static pressure set point to the most energy-efficient set point to maintain the 

optimum system static pressure. Record set point and give to controls contractor. 

8. Verify final system conditions as follows: 

a. Re-measure and confirm that minimum outdoor, return, and relief airflows are 

within design. Readjust to match design if necessary. 

b. Re-measure and confirm that total airflow is within design. 

c. Re-measure final fan operating data, rpms, volts, amps, and static profile. 
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d. Mark final settings. 

e. Test system in economizer mode. Verify proper operation and adjust if 

necessary. Measure and record all operating data. 

f. Verify tracking between supply and return fans. 

3.10 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 

3. Motor rpm. 

4. Efficiency rating. 

5. Nameplate and measured voltage, each phase. 

6. Nameplate and measured amperage, each phase. 

7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds 

varying from minimum to maximum.    Record observations including name of controller 

manufacturer, model number, serial number, and nameplate data. Record VFD speed 

settings, speed limits, programming parameters and set points. SF-1 thru 4 and GEF1-6 are 

step speed controlled in steps of 33%, 66% and 100%. Confirm that fans properly stage 

speed steps according to sequence of operation. 

3.11 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air condenser temperatures. 

C. Record compressor data. 

3.12 DUCT LEAKAGE TESTS 

A. Witness the duct pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 

tolerances. 

C. Report deficiencies observed. 

3.13 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 

2. Confirm that the sequences of operation are in compliance with Contract Documents. 

3. Verify that controllers are calibrated and function as intended. 
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4. Verify that controller set points are as indicated. 

5. Verify the operation of lockout or interlock systems. 

6. Verify the operation of valve and damper actuators. 

7. Verify that controlled devices are properly installed and connected to correct 

controller. 

8. Verify that controlled devices travel freely and are in position indicated by controller: 

open, closed, or modulating. 

9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 

variations from indicated conditions. 

3.14 PROCEDURES FOR TITLE-24 ACCEPTANCE TESTING 

A. Refer to MECH-1C Checklist on drawing sheet T24-1 for tests applicable for each system.  

B. Refer to T24 Reference Appendices for procedures. 

C. Refer to Specification Attachment A for Test forms. Copy forms and label for each 

applicable system. Forms shall be filled out while performing tests. Handwritten forms are 

acceptable. Test forms to be included in the TAB report. 

3.15 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each water coil (Residential fan coils. 

Test a random sample consisting of one of each plan type): 

1. Entering- and leaving-water temperature. 

2. Water flow rate. 

3. Water pressure drop. 

4. Dry-bulb temperature of entering and leaving air. 

5. Airflow. 

6. Air pressure drop. 

B. Measure, adjust, and record the following data for each electric heating coil (First floor heat 

pumps. Test each heat pump): 

1. Nameplate data. 

2. Airflow. 

3. Entering- and leaving-air temperature at full load. 

4. Voltage and amperage input of each phase at full load and at each incremental stage. 

5. Calculated kilowatt at full load. 

6. Fuse or circuit-breaker rating for overload protection. 

C. Measure, adjust, and record the following data for each refrigerant coil (residential and 

common area fan coils. Test each heat pump. Test a random sample of residential units 

consisting of one of each plan type): 

1. Dry-bulb temperature of entering and leaving air. 

2. Wet-bulb temperature of entering and leaving air. 
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3. Airflow. 

4. Air pressure drop. 

5. Refrigerant suction pressure and temperature. 

3.16 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 

percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3. Heating-Water Flow Rate:  Plus or minus 10 percent. 

3.17 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 

specified in "Examination" Article, prepare a report on the adequacy of design for systems' 

balancing devices.  Recommend changes and additions to systems' balancing devices to 

facilitate proper performance measuring and balancing.  Recommend changes and additions 

to HVAC systems and general construction to allow access for performance measuring and 

balancing devices. 

B. Status Reports:  Prepare weekly progress reports to describe completed procedures, 

procedures in progress, and scheduled procedures.  Include a list of deficiencies and 

problems found in systems being tested and balanced.  Prepare a separate report for each 

system and each building floor for systems serving multiple floors. 

3.18 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate 

sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by 

the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Pump curves. 

2. Fan curves. 

3. Manufacturers' test data. 

4. Field test reports prepared by system and equipment installers. 

5. Other information relative to equipment performance; do not include Shop Drawings 

and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB contractor. 

3. Project name. 

4. Project location. 
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5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the 

report.  Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 

d. Fan drive settings including settings and percentage of maximum pitch 

diameter. 

e. VFD settings for garage exhaust and supply fans. 

f. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air distribution systems.  Present each 

system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 

2. Duct, outlet, and inlet sizes. 

3. Position of balancing devices. 

E. Motor Test Reports shall be included with all following test reports 

1. Motor data: 

a. Motor make, model, serial number and size. 

b. Nameplate Horsepower, RPM, Volts, Phase, Full load Amps, service factor, 

efficiency and power factor. 

2. Test data 

a. Watts or kW, Volts, phase, amps and power factor. 

b. Sheave make, size in inches, and bore. 

c. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

F. Apparatus-Coil Test Reports for residential DX cooling/hot water heating fan coils and first 

floor heat pump fan coils: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 

d. Number of rows. 

e. Fin spacing in fins per inch o.c. 

f. Make and model number. 
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g. Face area in sq. ft.. 

h. Tube size in NPS. 

i. Tube and fin materials. 

j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Average face velocity in fpm. 

c. Air pressure drop in inches wg. 

d. Heat pumps and residential Unit 2C - Outdoor-air, wet- and dry-bulb 

temperatures in deg F. 

e. Return-air, wet- and dry-bulb temperatures in deg F. 

f. Entering-air, wet- and dry-bulb temperatures in deg F. 

g. Leaving-air, wet- and dry-bulb temperatures in deg F. 

h. Water flow rate in gpm. 

i. Water pressure differential in feet of head or psig. 

j. Entering-water temperature in deg F. 

k. Leaving-water temperature in deg F. 

l. Refrigerant expansion valve and refrigerant types. 

m. Refrigerant suction pressure in psig. 

n. Refrigerant suction temperature in deg F. 

G. Electric-Coil Test Reports:  For electric coils installed in heat pump fan coil units, include 

the following: 

1. Unit Data: 

a. System identification. 

b. Location. 

c. Coil identification. 

d. Capacity in Btu/h. 

e. Number of stages. 

f. Connected volts, phase, and hertz. 

g. Rated amperage. 

h. Air flow rate in cfm. 

i. Face area in sq. ft.. 

j. Minimum face velocity in fpm. 

2. Test Data (Indicated and Actual Values): 

a. Heat output in Btu/h. 

b. Air flow rate in cfm. 

c. Air velocity in fpm. 

d. Entering-air temperature in deg F. 

e. Leaving-air temperature in deg F. 

f. Voltage at each connection. 

g. Amperage for each phase. 

H. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 
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f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Kw and power factor. 

 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 

f. Motor test data 

I. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 

representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 

b. Location and zone. 

c. Traverse air temperature in deg F. 

d. Duct static pressure in inches wg. 

e. Duct size in inches. 

f. Duct area in sq. ft.. 

g. Indicated air flow rate in cfm. 

h. Indicated velocity in fpm. 

i. Actual air flow rate in cfm. 

j. Actual average velocity in fpm. 

k. Barometric pressure in psig. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 

b. Actual impeller size in inches. 

c. Full-open flow rate in gpm. 

d. Full-open pressure in feet of head or psig. 

e. Final discharge pressure in feet of head or psig. 

f. Final suction pressure in feet of head or psig. 

g. Final total pressure in feet of head or psig. 

h. Final water flow rate in gpm. 

i. Voltage at each connection. 

j. Amperage for each phase. 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 
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e. Dates of calibration. 

3.19 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 

measurements to verify that the system is operating according to the final test and 

balance readings documented in the final report. 

2. Check the following for each system: 

a. Measure airflow at all supply outlets and exhaust inlets of at least 10 percent of 

randomly selected residential units. Record which units were tested 

b. Measure water flow for same units. 

c. Measure airflow at all air inlets and outlets in first floor spaces 

d. Measure room temperature at each thermostat/temperature sensor.  Compare 

the reading to the set point. 

e. Verify that balancing devices are marked with final balance position. 

f. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that 

testing and balancing are complete and accurately documented in the final report, 

request that a final inspection be made by Owner and engineer. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 

presence of Owner and engineer. 

3.  Owner and engineer shall randomly select measurements, documented in the final 

report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total 

measurements recorded or the extent of measurements that can be accomplished in a 

normal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in the 

final report by more than the tolerances allowed, the measurements shall be noted as 

"FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 

measurements checked during the final inspection, the testing and balancing shall be 

considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work 

fails, proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and 

balancing device settings to include all changes; resubmit the final report and request 

a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another 

TAB contractor to complete TAB Work according to the Contract Documents and 

deduct the cost of the services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 
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3.20 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 

conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer 

and winter conditions, perform additional TAB during near-peak summer and winter 

conditions. 

END OF SECTION 230593 
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SECTION 23 07 13 - DUCT INSULATION 

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 insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

B. Related Sections: 

1. Section 23 0719 "HVAC Piping Insulation." 

2. Section 23 3113 "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied if any). 

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

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 

type of insulation. 

3. Detail application of field-applied jackets. 

4. Detail application at linkages of control devices. 

C. Samples:  For each type of insulation and jacket indicated. When requested by the mechanical 

engineer, provide and Identify each sample, describing product and intended use.  Sample sizes 

are as follows: 

1. Sheet Form Insulation Materials:  12 inches square. 

2. Sheet Jacket Materials:  12 inches square. 

3. Manufacturer's Color Charts:  For products where color is specified, show the full range 

of colors available for each type of finish material. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 

dates of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. Or as certified by the product manufacturer. 

B. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material 

containers, with appropriate markings of applicable testing agency. 

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

index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 

preparing ductwork Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that have 

satisfactory test results. 
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B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 

Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 

articles for where insulating materials shall be applied. 

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

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

F. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 

with ASTM C 534, Type II for sheet materials. 

1. Products:  Subject to compliance with requirements: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Sheet, K-Flex Gray Duct Liner, and K-FLEX LS. 

G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 553, Type II and ASTM C 1290. Type III with factory-applied FSK 

jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 

b. Johns Manville; Microlite EQ type 75. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements: 

a. Aeroflex USA, Inc.; Aeroseal. 
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b. Armacell LLC; Armaflex 520 Adhesive. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75.K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127.Eagle Bridges - Marathon Industries; 225. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-03/11-70.Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

D. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50.Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive 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." 

4. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

5. Adhesive 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." 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements: 
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a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-03/11-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 

d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F. 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services. 

1. Products:  Subject to compliance with requirements: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Encacel. 

b. Eagle Bridges - Marathon Industries; 570. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-03/11-96. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 

3. Service Temperature Range:  Minus 50 to plus 220 deg F. 

4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 

5. Color:  White. 

E. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

1. Products:  Subject to compliance with requirements: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 

d. Mon-Eco Industries, Inc.; 55-50. 

e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  60 percent by volume and 66 percent by weight. 

5. Color:  White. 

F. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76.Eagle Bridges - Marathon Industries; 405. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 

c. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  Aluminum. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants 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." 

2.4 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 

complying with ASTM C 1136, Type II. 

5. Vinyl Jacket:  White vinyl with a permeance of 1.3 perms when tested according to 

ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B. 

2.5 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

2.6 TAPES 

A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 

c. Compac Corporation; 110 and 111. 

d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 

3. Thickness:  6.5 mils. 

http://www.specagent.com/LookUp/?uid=123456825902&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825902&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825903&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825904&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825904&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825905&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3091&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826777&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826778&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826779&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826780&mf=04&&mf=04&src=wd
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4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

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

B. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements: 

a. ABI, Ideal Tape Division; 488 AWF. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

c. Compac Corporation; 120. 

d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 

3. Thickness:  3.7 mils. 

4. Adhesion:  100 ounces force/inch in width. 

5. Elongation:  5 percent. 

6. Tensile Strength:  34 lbf/inch in width. 

2.7 SECUREMENTS 

A. Wire:  0.062-inch soft-annealed, galvanized steel. 

1. Manufacturers:  Subject to compliance with requirements: 

a. C & F Wire. 

2.8 CORNER ANGLES 

A. PVC Corner Angles:  thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 

Class 16354-C.  White or color-coded to match adjacent surface. 

B. Aluminum Corner Angles:  thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, 

Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

C. Stainless-Steel Corner Angles:  thick, minimum 1 by 1-inch, stainless steel according to 

ASTM A 167 or ASTM A 240/A 240M. 

PART 3 - 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

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

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

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

http://www.specagent.com/LookUp/?ulid=3099&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826784&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826785&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826786&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826787&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3109&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811840&mf=04&&mf=04&src=wd
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3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 

each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other 

projections with vapor-barrier mastic. 

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

2. Extend insulation on anchor legs from point of attachment to supported item to point of 

attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier 

mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 

self-sealing lap.  Staple laps with outward clinching staples along edge at o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 
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4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and 

fittings. 

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

thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 

to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at 

fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 

sleeves to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Provide California Fire Marshall approved "Through-Penetration Firestop Systems" for 

firestopping and fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 
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1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper 

sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 

insulation.  Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies.  Provide California Fire Marshall 

approved "Through-Penetration Firestop Systems.". 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 

for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 

inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 

way, and 3 inches maximum from insulation joints. Install additional pins to hold 

insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

d. Do not over compress insulation during installation. 

e. Impale insulation over pins and attach speed washers. 

f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 

facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment. 

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1-inch 

o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-

barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface. 
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Cover insulation face and surface to be insulated a width equal to two times the 

insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. 

At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface. Install insulation on round and flat-oval duct elbows with individually 

mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 

for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 

inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each 

way, and 3 inches maximum from insulation joints. Install additional pins to hold 

insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

d. Do not over compress insulation during installation. 

e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 

facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment. 

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1-inch 

o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-

barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface. 

Cover insulation face and surface to be insulated a width equal to two times the 

insulation thickness, but not less than 3 inches. 
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5. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface. Groove and score insulation to fit as closely as possible to outside and 

inside radius of elbows. Install insulation on round and flat-oval duct elbows with 

individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 

factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 

joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks 

and vessels. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 

sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 

inches o.c. and at end joints. 

3.8 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 

supports to maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

C. Install firestopping at penetrations through fire-rated assemblies. 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 

system identified below. 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 

and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work. 

 Do not field paint aluminum or stainless-steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner may engage a qualified testing agency to perform tests and 

inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 

insulation in layers in reverse order of their installation.  Extent of inspection shall be 

limited to location(s) for each duct system defined in the "Duct Insulation Schedule, 

General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements. 

3.11 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

5. Insulate or line outdoor air duct carrying untempered fresh outside air.  

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
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2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 

3. Factory-insulated flexible ducts. 

4. Factory-insulated plenums and casings. 

5. Flexible connectors. 

6. Vibration-control devices. 

7. Factory-insulated access panels and doors. 

3.12 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral Fiber Liner 

B. Concealed, round and flat-oval, return-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

C. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral Fiber Liner 

D. Concealed, rectangular, supply-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

E. Concealed, rectangular, return-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

F. Concealed, rectangular, outdoor-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

G. Concealed, supply-air plenum insulation shall be the following: 

1. Mineral-Fiber Liner 

H. Concealed, return-air plenum insulation shall be the following: 

1. Mineral-Fiber Liner 

I. Concealed, outdoor-air plenum insulation shall be the following: 

1. Mineral-Fiber Liner 

J. Exposed, round and flat-oval, return-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

K. Exposed, round and flat-oval, outdoor-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 
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2. Mineral-Fiber Liner 

L. Exposed, round and flat-oval, exhaust-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

M. Exposed, rectangular, supply-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

N. Exposed, rectangular, return-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

O. Exposed, rectangular, outdoor-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket 

2. Mineral-Fiber Liner 

END OF SECTION 23 0713 
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SECTION 23 08 00 - COMMISSIONING OF HVAC 

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 commissioning process requirements for HVAC&R systems, assemblies, and 

equipment. 

B. Related Sections: 

1. Division 01 Section "General Commissioning Requirements" for general commissioning 

process requirements. 

1.3 DEFINITIONS 

A. Commissioning Plan:  A document that outlines the organization, schedule, allocation of 

resources, and documentation requirements of the commissioning process. 

B. CxA:  Commissioning Authority. 

C. HVAC&R:  Heating, Ventilating, Air Conditioning, and Refrigeration. 

D. Systems, Subsystems, Equipment, and Components:  Where these terms are used together or 

separately, they shall mean "as-built" systems, subsystems, equipment, and components. 

E. TAB: Testing, Adjusting and Balancing. 

1.4 CONSTRUCTION MANAGER'S RESPONSIBILITIES 

A. Perform commissioning tests at the direction of the CxA. 

B. Attend construction phase controls coordination meeting. 

C. Attend testing, adjusting, and balancing review and coordination meeting. 

D. Participate in HVAC&R systems, assemblies, equipment, and component maintenance 

orientation and inspection as directed by the CxA. 

E. Provide information requested by the CxA for final commissioning documentation. 
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F. Provide measuring instruments and logging devices to record test data, and provide data 

acquisition equipment to record data for the complete range of testing for the required test 

period. 

1.5 CxA'S RESPONSIBILITIES 

A. Provide Project-specific construction checklists and commissioning process test procedures for 

actual HVAC&R systems, assemblies, equipment, and components to be furnished and installed 

as part of the construction contract. 

B. Direct commissioning testing. 

C. Verify testing, adjusting, and balancing of Work are complete. 

D. Provide test data, inspection reports, and certificates in Systems Manual. 

1.6 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 

1. Plan for delivery and review of submittals, systems manuals, and other documents and 

reports. 

2. Identification of installed systems, assemblies, equipment, and components including 

design changes that occurred during the construction phase. 

3. Process and schedule for completing construction checklists and manufacturer's prestart 

and startup checklists for HVAC&R systems, assemblies, equipment, and components to 

be verified and tested. 

4. Certificate of completion certifying that installation, prestart checks, and startup 

procedures have been completed. 

5. Certificate of readiness certifying that HVAC&R systems, subsystems, equipment, and 

associated controls are ready for testing. 

6. Test and inspection reports and certificates. 

7. Corrective action documents. 

8. Verification of testing, adjusting, and balancing reports. 

1.7 SUBMITTALS 

A. Certificates of readiness. 

B. Certificates of completion of installation, prestart, and startup activities. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, calibrated, and 

started and are operating according to the Contract Documents. 

B. Certify that HVAC&R instrumentation and control systems have been completed and 

calibrated, that they are operating according to the Contract Documents, and that pretest set 

points have been recorded. 

C. Certify that testing, adjusting, and balancing procedures have been completed and that testing, 

adjusting, and balancing reports have been submitted, discrepancies corrected, and corrective 

work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 

and alarm conditions). 

E. Inspect and verify the position of each device and interlock identified on checklists. 

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 

each mode of operation. 

G. Testing Instrumentation:  Install measuring instruments and logging devices to record test data 

as directed by the CxA. 

3.2 TESTING AND BALANCING VERIFICATION 

A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, 

checklists, and certificates to the CxA. 

B. Notify the CxA at least 10 days in advance of testing and balancing Work, and provide access 

for the CxA to witness testing and balancing Work. 

C. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R 

systems at the direction of the CxA. 

1. The CxA will notify testing and balancing Subcontractor 10 days in advance of the date 

of field verification.  Notice will not include data points to be verified. 

2. The testing and balancing Subcontractor shall use the same instruments (by model and 

serial number) that were used when original data were collected. 

3. Failure of an item includes, other than sound, a deviation of more than 10 percent.  

Failure of more than 10 percent of selected items shall result in rejection of final testing, 

adjusting, and balancing report.  For sound pressure readings, a deviation of 3 dB shall 

result in rejection of final testing.  Variations in background noise must be considered. 
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4. Remedy the deficiency and notify the CxA so verification of failed portions can be 

performed. 

3.3 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central equipment 

for heat generation and refrigeration through distribution systems to each conditioned space.  

Testing shall include measuring capacities and effectiveness of operational and control 

functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 

emergency conditions, and verify proper response of building automation system controllers 

and sensors. 

D. The CxA along with the HVAC&R Subcontractor, testing and balancing Subcontractor, and 

HVAC&R Instrumentation and Control Subcontractor shall prepare detailed testing plans, 

procedures, and checklists for HVAC&R systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions.  Before simulating conditions, calibrate testing instruments.  

Provide equipment to simulate loads.  Set simulated conditions as directed by the CxA and 

document simulated conditions and methods of simulation.  After tests, return settings to normal 

operating conditions. 

G. The CxA may direct that set points be altered when simulating conditions is not practical. 

H. The CxA may direct that sensor values be altered with a signal generator when design or 

simulating conditions and altering set points are not practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

3.4 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. HVAC&R Instrumentation and Control System Testing:  Field testing plans and testing 

requirements are specified in Division 23 Sections "Instrumentation and Control for HVAC" 

and "Sequence of Operations for HVAC Controls." Assist the CxA with preparation of testing 

plans. 
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B. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are 

specified in Division 23 piping Sections.  HVAC&R Subcontractor shall prepare a pipe system 

cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, testing, and treating 

plan and final reports to the CxA.  Plan shall include the following: 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified 

by pipe zone or sector identification marker.  Markers shall be keyed to Drawings for 

each pipe sector, showing the physical location of each designated pipe test section.  

Drawings keyed to pipe zones or sectors shall be formatted to allow each section of 

piping to be physically located and identified when referred to in pipe system cleaning, 

flushing, hydrostatic testing, and chemical treatment plan. 

2. Description of equipment for flushing operations. 

3. Minimum flushing water velocity. 

4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

flushed, hydrostatically tested, and chemically treated. 

C. Energy Supply System Testing:  Provide technicians, instrumentation, tools, and equipment to 

test performance of gas, hot-water and solar systems and equipment at the direction of the CxA.  

The CxA shall determine the sequence of testing and testing procedures for each equipment 

item and pipe section to be tested. 

D. Refrigeration System Testing:  Provide technicians, instrumentation, tools, and equipment to 

test performance of chillers, cooling towers, refrigerant compressors and condensers, heat 

pumps, and other refrigeration systems.  The CxA shall determine the sequence of testing and 

testing procedures for each equipment item and pipe section to be tested. 

E. HVAC&R Distribution System Testing:  Provide technicians, instrumentation, tools, and 

equipment to test performance of air, and hydronic distribution systems; special exhaust; and 

other distribution systems, including HVAC&R terminal equipment and unitary equipment. 

F. Vibration and Sound Tests:  Provide technicians, instrumentation, tools, and equipment to test 

performance of vibration isolation and seismic controls. 

END OF SECTION 23 08 00 
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SECTION 23 31 13 - METAL DUCTS 

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. Single-wall rectangular ducts and fittings. 

2. Single-wall round ducts and fittings. 

3. Sheet metal materials. 

4. Duct liner. 

5. Sealants and gaskets. 

6. Hangers and supports. 

7. Seismic-restraint devices. 

B. Related Sections: 

1. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, 

and balancing requirements for metal ducts. 

2. Section 23 3300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 

construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible" and performance requirements and design 

criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads 

and stresses within limits and under conditions described in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" 

1. Seismic Hazard Level A:  Seismic force to weight ratio, 0.48. 

2. Seismic Hazard Level B:  Seismic force to weight ratio, 0.30. 

3. Seismic Hazard Level C:  Seismic force to weight ratio, 0.15. 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 

2. Sealants and gaskets. 

3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 

and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 

3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 

4. Elevation of top of ducts. 

5. Dimensions of main duct runs from building grid lines. 

6. Fittings. 

7. Reinforcement and spacing. 

8. Seam and joint construction. 

9. Penetrations through fire-rated and other partitions. 

10. Equipment installation based on equipment being used on Project. 

11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 

12. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

 

C. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and 

coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general construction, 

building components, and other building services.  Indicate proposed changes to duct 

layout. 

2. Suspended ceiling components. 

3. Structural members to which duct will be attached. 

4. Size and location of initial access modules for acoustical tile. 

5. Penetrations of smoke barriers and fire-rated construction. 

6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 

b. Air outlets and inlets. 

c. Speakers. 

d. Sprinklers. 

e. Access panels. 

f. Perimeter moldings. 

D. Welding certificates. 

E. Field quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 

3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.4.4 - "HVAC System Construction and Insulation." 

D. Mockups: 

1. Before installing duct systems, build mockups representing static-pressure classes in 

excess of 2-inch wg.  Build mockups to comply with the following requirements, using 

materials indicated for the completed Work: 

a. Five transverse joints. 

b. One access door(s). 

c. Two typical branch connections, each with at least one elbow. 

d. Two typical flexible duct or flexible-connector connections for each duct and 

apparatus. 

e. One 90-degree turn(s) with turning vanes. 

f. One fire damper(s). 

g. Perform leakage tests specified in "Field Quality Control" Article.  Revise mockup 

construction and perform additional tests as required to achieve specified minimum 

acceptable results. 

2. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 

indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 

Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
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support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 

and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 

sealing requirements, materials involved, duct-support intervals, and other provisions in 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND AND FLAT OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements: 

a. Lindab Inc. 

b. McGill AirFlow LLC. 

c. SEMCO Incorporated. 

d. Sheet Metal Connectors, Inc. 

e. Spiral Manufacturing Co., Inc. 

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of 

the round sides connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 

static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 

and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

1. Transverse Joints in Ducts Larger than 60 inches in Diameter:  Flanged. 

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 

for static-pressure class, applicable sealing requirements, materials involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 

seams. 

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-

welded longitudinal seams. 

E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 

Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 

involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible." 

http://www.specagent.com/LookUp/?ulid=3426&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812638&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812639&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812640&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812641&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812642&mf=04&&mf=04&src=wd
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2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 

construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 

seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. PVC-Coated, Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 

2. Minimum Thickness for Factory-Applied PVC Coating:  4 mils thick. 

3. Coating Materials:  Acceptable to authorities having jurisdiction for use on ducts listed 

and labeled by an NRTL for compliance with UL 181, Class 1. 

D. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for 

exposed ducts. 

E. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in 

the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be 

No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 

F. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for 

concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view. 

G. Factory- or Shop-Applied Antimicrobial Coating: 

1. Apply to the surface of sheet metal that will form the interior surface of the duct.  An 

untreated clear coating shall be applied to the exterior surface. 

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the 

EPA for use in HVAC systems. 

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum, 

when tested according to ASTM D 3363. 

4. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum 

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL. 

5. Shop-Applied Coating Color: As selected by Owner or Architect. . 

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with 

antimicrobial coating. 

H. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 

galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 

ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

I. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches. 
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2.4 DUCT LINER 

A. Supply and return ductwork exposed outside the building shall be internally lined with 2-inch 

thick R-8 liner. Indoor lined ducts shall have 1-inch thick duct liner R-4.2 unless otherwise 

indicated on plans. 

B. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 

NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Manufacturers:  Subject to compliance with requirements: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 

comparable product by one of the following: 

a. CertainTeed Corporation; Insulation Group. 

b. Johns Manville Linacoustic RC for rectangular ducts, and Spiracoustics Plus for 

round spiral ducts). 

c. Knauf Insulation. 

d. Owens Corning. 

e. Maximum Thermal Conductivity: 

1) Type I, Flexible: 0.27 Btu.in/h.ft2.F at 75 deg F mean temperature. 

2) Type II, Rigid: 0.23 Btu.in/h.ft2.F at 75 deg F mean temperature. 

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form 

the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  

Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the 

EPA for use in HVAC systems. 

4. Solvent or water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and 

with ASTM C 916. 

a. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Adhesive 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." 

C. Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying 

with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B. 

1. Manufacturers:  Subject to compliance with requirements: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 

comparable product by one of the following: 

a. Aeroflex USA Inc. 

b. Armacell LLC. 

c. Rubatex International, LLC 

3. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum 

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL. 

4. Liner Adhesive:  As recommended by insulation manufacturer and complying with 

NFPA 90A or NFPA 90B. 

a. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

http://www.specagent.com/LookUp/?ulid=3428&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821147&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812647&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812648&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812649&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3429&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812650&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812651&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812652&mf=04&&mf=04&src=wd


IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

METAL DUCTS 
Copyright 2021 IDS Group 

23 31 13- 7 

 
 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

D. Natural-Fiber Duct Liner:  85 percent cotton, 10 percent borate, and 5 percent polybinding 

fibers, treated with a microbial growth inhibitor and complying with NFPA 90A or NFPA 90B. 

1. Manufacturers:  Subject to compliance with requirements: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 

comparable product by one of the following: 

a. Bonded Logic, Inc. 

b. Reflectix Inc. 

3. Maximum Thermal Conductivity:  at 75 deg F mean temperature when tested according 

to ASTM C 518. 

4. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum 

smoke-developed index of 50 when tested according to ASTM E 84; certified by an 

NRTL. 

5. Liner Adhesive:  As recommended by insulation manufacturer and complying with 

NFPA 90A or NFPA 90B. 

a. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Adhesive 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." 

E. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 

annealed for capacitor-discharge welding, diameter shank, length to suit depth of 

insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick; with 

beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 

inches in diameter. 

F. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 

coverage at liner contact surface area.  Attaining indicated thickness with multiple layers 

of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 

nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-

edge overlapping. 

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 

unless duct size and dimensions of standard liner make longitudinal joints necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 

exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not 

exceeding 18 inches longitudinally. 

http://www.specagent.com/LookUp/?ulid=3430&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812653&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812654&mf=04&&mf=04&src=wd


IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

METAL DUCTS 
Copyright 2021 IDS Group 

23 31 13- 8 

 
 

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have 

either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge 

facings at the following locations: 

a. Fan discharges. 

b. Intervals of lined duct preceding unlined duct. 

c. Upstream edges of transverse joints in ducts where air velocities are higher than 

2500 fpm or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness as 

specified for outer shell.  Use mechanical fasteners that maintain inner duct at uniform 

distance from outer shell without compressing insulation. 

a. Sheet Metal Inner Duct Perforations:  3/32-inch diameter, with an overall open 

area of 23 percent. 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning 

vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other 

buildout means are optional; when used, secure buildouts to duct walls with bolts, screws, 

rivets, or welds. 

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 

gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 

of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 

seal. 

2. Tape Width: 4 inches. 

3. Sealant:  Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

7. Service:  Indoor and outdoor. 

8. Service Temperature:  Minus 40 to plus 200 deg F. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 

10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

11. 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." 

C. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Solids Content:  Minimum 65 percent. 

3. Shore A Hardness:  Minimum 20. 

4. Water resistant. 

5. Mold and mildew resistant. 
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6. VOC:  Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

8. Service:  Indoor or outdoor. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Base:  Synthetic rubber resin. 

3. Solvent:  Toluene and heptane. 

4. Solids Content:  Minimum 60 percent. 

5. Shore A Hardness:  Minimum 60. 

6. Water resistant. 

7. Mold and mildew resistant. 

8. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

9. VOC:  Maximum 395 g/L. 

10. 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." 

11. Maximum Static-Pressure Class:  10-inch wg, positive or negative. 

12. Service:  Indoor or outdoor. 

13. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

E. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. 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." 

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch 

wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 
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2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 

rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 

bolts designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 

3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc 

chromate. 

2.7 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements: 

1. Cooper B-Line, Inc.; a division of Cooper Industries. 

2. Ductmate Industries, Inc. 

3. Hilti Corp. 

4. Kinetics Noise Control. 

5. Loos & Co.; Cableware Division. 

6. Mason Industries. 

7. TOLCO; a brand of NIBCO INC. 

8. Unistrut Corporation; Tyco International, Ltd. 

9. Elgen Manufacturing. 

10. Vibration & Seismic Technologies, LLC.  

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 

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 times the maximum seismic forces to which they will be 

subjected. 

http://www.specagent.com/LookUp/?ulid=3431&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821150&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812655&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812656&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812657&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821153&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812658&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821155&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821159&mf=04&&mf=04&src=wd
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C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel 

channels rated in tension, compression, and torsion forces and with accessories for attachment 

to braced component at one end and to building structure at the other end.  Include matching 

components and corrosion-resistant coating. 

D. Restraint Cables: ASTM A 492, stainless-steel cables with end connections made of cadmium-

plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; 

and with an automatic-locking and clamping device or double-cable clips. 

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support- system sleeve with internally bolted 

connections or reinforcing steel angle clamped to hanger rod. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor 

bolts with strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 

system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 

calculate friction loss for air-handling equipment sizing and for other design considerations.  

Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 

Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 

branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 

enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 

enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 

view, cover the opening between the partition and duct or duct insulation with sheet metal 
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flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 

inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  

Comply with requirements in Section 23 33 00 "Duct Accessories" for fire and smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  

Comply with SMACNA’s “IAQ Guidelines for Occupied Buildings under Construction,” 

Appendix G, “Duct Cleanliness for New Construction Guidelines.” 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 

two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 

welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 

and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 

hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 

requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2. Outdoor, Supply-Air Ducts:  Seal Class A. 

3. Outdoor, Exhaust Ducts:  Seal Class C. 

4. Outdoor, Return-Air Ducts:  Seal Class C. 

5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class B. 

6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  

Seal Class A. 

7. Unconditioned Space, Exhaust Ducts:  Seal Class C. 

8. Unconditioned Space, Return-Air Ducts:  Seal Class B. 

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class C. 
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10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal 

Class B. 

11. Conditioned Space, Exhaust Ducts:  Seal Class B. 

12. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 

appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 

5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 

Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 

within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 

bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 

feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 

and shear capacities appropriate for supported loads and building materials where used. 

3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic 

forces required by applicable building codes.  Comply with SMACNA’s “Seismic Restraint 

Manual: Guidelines for Mechanical Systems, Seismic Hazard Level A.” Or ASCE/SEI 7-10, 

whichever is more stringent. 

1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c. 

2. Brace a change of direction longer than 12 feet. 

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 

seismic loads. 
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C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by Authorities Having Jurisdiction 

(AHJ). 

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to 

structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors.  Do not damage existing reinforcement or embedded items during drilling.  

Notify the Architect 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. Set anchors to manufacturer's recommended torque, using a torque wrench. 

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather. 

3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 23 3300 "Air 

Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections. 

3.7 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 

duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  

Paint materials and application requirements are specified in Section 09 9113 "Exterior 

Painting" and Section 09 9123 "Interior Painting." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 
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1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report 

for each test. 

2. Test the following systems: 

a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct 

sections totaling no less than 25 percent of total installed duct area for each 

designated pressure class. 

b. Supply Ducts with a Pressure Class of or Higher:  Test representative duct sections 

totaling no less than percent of total installed duct area for each designated 

pressure class. 

c. Return Ducts with a Pressure Class of or Higher:  Test representative duct sections 

totaling no less than percent of total installed duct area for each designated 

pressure class. 

d. Exhaust Ducts with a Pressure Class of or Higher:  Test representative duct 

sections totaling no less than percent of total installed duct area for each designated 

pressure class. 

e. Outdoor Air Ducts with a Pressure Class of or Higher:  Test representative duct 

sections totaling no less than percent of total installed duct area for each designated 

pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 

and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 

5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum system 

design pressure.  Do not pressurize systems above maximum design operating pressure. 

6. Give seven days' advance notice for testing. 

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according 

to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 

Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.9 DUCT CLEANING 

A. Clean duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 

required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 

insulation and liner as recommended by duct liner manufacturer.  Comply with 

Section 15820 "Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
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3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 

percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 

HVAC system, and locate exhaust downwind and away from air intakes and other points 

of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 

assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 

air wash systems, spray eliminators, condensate drain pans, humidifiers and 

dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 

from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 

vacuum device to downstream end of duct sections so areas being cleaned are under 

negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 

damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 

to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 

or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  

Rinse coils with clean water to remove latent residues and cleaning materials; comb and 

straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 

fungus is present.  Apply antimicrobial agents according to manufacturer's written 

instructions after removal of surface deposits and debris. 

3.10 START UP 

A. Air Balance:  Comply with requirements in Section 23 0593 "Testing, Adjusting, and 

Balancing." 
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3.11 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated on drawings or 

specified. 

B. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive 2-inch wg. 

b. Minimum SMACNA Seal Class: B 

c. SMACNA Leakage Class for Rectangular: 12 

d. SMACNA Leakage Class for Round and Flat Oval: 12 

2. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class:  Positive 3-inch wg. 

b. Minimum SMACNA Seal Class: B 

c. SMACNA Leakage Class for Rectangular: 12 

d. SMACNA Leakage Class for Round and Flat Oval: 12 

C. Return Ducts: 

1. Ducts Connected to Fan Coil Units, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class: B 

c. SMACNA Leakage Class for Rectangular: 12 

d. SMACNA Leakage Class for Round and Flat Oval: 12. 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 3-inch wg. 

b. Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure. 

c. SMACNA Leakage Class for Rectangular: 12. 

d. SMACNA Leakage Class for Round and Flat Oval: 12. 

2. Ducts Connected to Type 1 Kitchen Hoods: Comply with NFPA 96. 

a. Exposed to View: Type 304, stainless-steel sheet, [No. 4] [No. 3] finish. 

b. Concealed: Type 304, stainless-steel sheet, No. 2D finish. 

c. Welded seams and joints. 

d. Pressure Class: Negative 4-inch wg. 

e. Minimum SMACNA Seal Class: Welded seams, joints, and penetrations. 

f. SMACNA Leakage Class: 3. 

3. Ducts Connected to Dishwasher Hoods: 

a. Aluminum. 

b. Concealed: No. 2D finish. 

c. Welded seams and flanged joints with watertight EPDM gaskets. 

d. Pressure Class: Negative 3-inch wg. 

e. Minimum SMACNA Seal Class: Welded seams, joints, and penetrations. 

f. SMACNA Leakage Class: 3. 

4. Ducts Connected to Type 2 Hoods over Warming Ovens: 

a. Galvanized steel. 

b. Concealed: No. 2D finish. 

c. Pressure Class: Negative 3-inch wg. 

d. SMACNA Seal Class: For rectangular : 12. 
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e. SMACNA Leakage Class: For round 12. 

5. Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, Class 3 

and 4) Air: 

a. [Type 316, stainless-steel sheet. 

1) Exposed to View: [No.4] [No.3] finish. 

2) Concealed: [No.2B] [No.2D] finish. 

b. Pressure Class: Positive or negative 4-inch wg. 

c. Minimum SMACNA Seal Class: Welded seams, joints, and penetrations. 

d. SMACNA Leakage Class: 3. 

E. Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Supply Fans and/or Makeup Air Fans: 

a. Pressure Class: Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class: B. 

c. SMACNA Leakage Class for Rectangular: 12. 

d. SMACNA Leakage Class for Round and Flat Oval: 12. 

F. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts: Galvanized steel. 

2. Stainless-Steel Ducts: 

a. Exposed to Airstream: Match duct material. 

b. Not Exposed to Airstream: Match duct material. 

G. Liner: 

1. Supply Air Ducts: Flexible elastomeric, 1 inch thick. 

a. Duct above roof or in unconditioned space: 2-inch, R-8. 

b. Duct in conditioned or indirectly conditioned space: 1-inch, R-4.2. 

2. Return Air Ducts: Fibrous glass, Type I, 1 inch thick. 

a. Duct above roof or in unconditioned space: 2-inch, R-8. 

b. Duct in conditioned or indirectly conditioned space: 1-inch, R-4.2. 

3. Transfer Ducts:  Fibrous glass, Type I, 1 inch thick. 

H. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 

2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 

Runners," and Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
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3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 

Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 

Runners," and Figure 4-4, "Vane Support in Elbows." 

3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-

1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have 

proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three 

segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm:  1.0 radius-to-diameter ratio and four segments 

for 90-degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five 

segments for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12-inch and Smaller in Diameter:  Stamped or pleated. 

c. Round Elbows, 14-inch and Larger in Diameter: Standing seam or Welded. 

I. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 

b. Rectangular Main to Round Branch:  Spin in. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 

Tees."  Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap. 

b. Velocity 1000 to 1500 fpm:  Conical tap. 

c. Velocity 1500 fpm or Higher:  45-degree lateral. 

END OF SECTION 23 3113 
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SECTION 23 3300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 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. Backdraft and pressure relief dampers. 

2. Manual volume dampers. 

3. Control dampers. 

4. Combination fire and smoke damper 

5. Duct silencers. 

6. Turning vanes. 

7. Remote damper operators. 

8. Flexible connectors. 

9. Flexible ducts 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For duct silencers, include pressure drop and dynamic insertion loss data.  Include 

breakout noise calculations for high transmission loss casings. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 

attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  

Include dimensions, weights, loads, and required clearances; and method of field 

assembly into duct systems and other construction.  Include the following: 

a. Special fittings. 

b. Manual volume damper installations. 

c. Control-damper installations. 

d.  combination fire- and smoke-damper, ceiling, and corridor damper installations, 

including sleeves;  

e. Wiring Diagrams:  For power, signal, and control wiring. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 

access panels and access doors required for access to duct accessories are shown and 

coordinated with each other, using input from Installers of the items involved. 

B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air duct accessories to include in operation and 

maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 

PART 2 - 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 

NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless otherwise 

indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 

discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90 

2. Exposed-Surface Finish:  Mill phosphatized. 

B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a finish for 

concealed ducts and finish for exposed ducts. 

C. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 

concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6. 
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E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 

galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements. 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 

2. American Warming and Ventilating; a division of Mestek, Inc. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

C. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 

2. Counterweights and spring-assist kits for vertical airflow installations. 

3. Electric actuators. 

4. Chain pulls. 

5. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20 gage minimum. 

b. Sleeve Length:  6 inches minimum. 

6. Screen Mounting:  Rear mounted. 

7. Screen Material:  Galvanized steel. 

8. Screen Type:  Bird. 

9. 90-degree stops. 

D. Low-Leakage, Steel, Manual Volume Dampers: 

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

following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 

comparable product by one of the following: 

a. Air Balance Inc.; a division of Mestek, Inc. 

b. American Warming and Ventilating; a division of Mestek, Inc. 

c. McGill AirFlow LLC. 

d. Pottorff. 

e. Ruskin Company. 

3. Comply with AMCA 500-D testing for damper rating. 

4. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance 

and air leakage. 

5. Suitable for horizontal or vertical applications. 

6. Frames: 

a. Hat-shaped. 

b. Mitered and welded corners. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 
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7. Blades: 

a. Multiple single-piece blade. 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Roll-formed steel, 0.064 inch thick. 

8. Blade Axles: galvanized steel. 

9. Bearings: 

a. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

10. Blade Seals: Neoprene edge seals and flexible metal jamb seals. 

11. Jamb Seals:  Cambered. 

12. Tie Bars and Brackets: Galvanized steel. 

13. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 

vibration. 

E. Low-Leakage, Aluminum, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 

comparable product by one of the following: 

a. Air Balance Inc.; a division of Mestek, Inc. 

b. American Warming and Ventilating; a division of Mestek, Inc. 

c. McGill AirFlow LLC. 

d. Pottorff. 

e. Ruskin Company. 

3. Comply with AMCA 500-D testing for damper rating. 

4. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance 

and air leakage. 

5. Suitable for horizontal or vertical applications. 

6. Frames: Hat, U or Angle-shaped, 0.10-inch- thick, aluminum sheet channels; frames with 

flanges for attaching to walls and flangeless frames for installing in ducts. 

7. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet. 

d. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum. 

8. Blade Axles 

9. Bearings: 

a. Stainless steel sleeve. 

b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

10. Blade Seals: Neoprene. 

11. Jamb Seals:  Cambered. 

12. Tie Bars and Brackets: Galvanized steel or aluminum. 

13. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 

vibration. 

14. Multiple-damper assembly. 
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2.4 CONTROL DAMPERS 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 

2. Greenheck Fan Corporation. 

3. McGill AirFlow LLC. 

4. Pottorff. 

5. Ruskin Company. 

C. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and 

air leakage.  

D. Frames: 

1. Hat, U- or Angle Shaped. 

2. Mitered and welded, or interlocking, gusseted corners. 

E. Blades: 

1. Multiple blades with maximum blade width of blade design. 

2. Blade Edging:  Inflatable seal blade edging, or replaceable rubber seals. 

F. Blade Axles:  1/2-inch- diameter; blade-linkage hardware of zinc-plated steel and brass; ends 

sealed against blade bearings. 

1. Operating Temperature Range:  From minus 40 to plus 200 deg F. 

G. Bearings: 

1. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft. 

2. Thrust bearings at each end of every blade. 

2.5 COMBINATION FIRE AND SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 

2. Pottorff. 

3. Ruskin Company. 

C. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL. 

D. Closing rating in ducts up to static pressure class and minimum velocity. 

E. Fire Rating:  1-1/2 hours. 

F. Frame:  Hat-shaped, 0.094-inch- thick, galvanized sheet steel, with corners. 
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G. Heat-Responsive Device: Resettable, 165 deg F rated, fire-closure device. 

H. Heat-Responsive Device:  resettable and switch package, factory installed, rated. 

I. Smoke Detector:  Integral, factory wired for single-point connection. 

J. Blades:  Airfoil, Roll-formed, horizontal, 14 gauge, galvanized sheet steel. 

K. Leakage: Class 1. 4 cfm/sf at 1” w.g. 

L. Rated pressure and velocity to exceed design airflow conditions. 

M. Mounting Sleeve:  Factory-installed, thick, galvanized sheet steel; length to suit wall or floor 

application. 

N. Master control panel for use in dynamic smoke-management systems. 

O. Damper Motors:  Two-position action. 

P. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors. 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 

will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical 

Permanent-Split-Capacitor or Shaded-Pole Motors:  With oil-immersed and sealed gear 

trains. 

3. Spring-Return Motors:  Equip with an integral spiral-spring mechanism where indicated.  

Enclose entire spring mechanism in a removable housing designed for service or 

adjustments.  Size for running torque rating of 150 in. x lbf and breakaway torque rating 

of 150 in. x lbf. 

4. Outdoor Motors and Motors in Outdoor-Air Intakes:  Equip with O-ring gaskets designed 

to make motors weatherproof.  Equip motors with internal heaters to permit normal 

operation at minus 40 deg F. 

5. Non-spring-Return Motors:  For dampers larger than 25 sq. ft., size motor for running 

torque rating of 150 in. x lbf and breakaway torque rating of 300 in. x lbf. 

6. Electrical Connection:  115 V, single phase, 60 Hz. 

Q. Accessories: 

1. Auxiliary switches for position indication. 

2. Test and reset switches, remote mounted. 

2.6 DUCT SILENCERS 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Dynasonics. 

2. Industrial Noise Control, Inc. 
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3. McGill AirFlow LLC. 

4. Ruskin Company. 

5. Vibro-Acoustics. 

C. General Requirements: 

1. Factory fabricated. 

2. Fire-Performance Characteristics:  Adhesives, sealants, packing materials, and accessory 

materials shall have flame-spread index not exceeding 25 and smoke-developed index not 

exceeding 50 when tested according to ASTM E 84. 

3. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

D. Shape: 

1. Rectangular straight with splitters or baffles. 

2. Round straight with center bodies or pods. 

3. Rectangular elbow with splitters or baffles. 

4. Round elbow with center bodies or pods. 

5. Rectangular transitional with splitters or baffles. 

E. Rectangular Silencer Outer Casing:  ASTM A 653/A 653M, G90 galvanized sheet steel, 0.040 

inch thick. 

F. Round Silencer Outer Casing:  ASTM A 653/A 653M, G90 galvanized sheet steel. 

1. Sheet Metal Thickness for Units up to 24 Inches in Diameter:  0.034 inch thick. 

2. Sheet Metal Thickness for Units 26 through 40 Inches in Diameter:  0.040 inch thick. 

3. Sheet Metal Thickness for Units 42 through 52 Inches in Diameter:  0.05 inch thick. 

4. Sheet Metal Thickness for Units 54 through 60 Inches in Diameter:  0.064 inch thick. 

G. Inner Casing and Baffles:  ASTM A 653/A 653M, galvanized sheet metal, 0.034 inch thick, and 

with 1/8-inch- diameter perforations. 

H. Special Construction: 

1. Suitable for outdoor use. 

2. High transmission loss. 

I. Connection Sizes:  Match connecting ductwork unless otherwise indicated. 

J. Principal Sound-Absorbing Mechanism: 

1. Controlled impedance membranes and broadly tuned resonators without absorptive 

media. 

2.  Dissipative type with fill material. 

a. Fill Material: Moisture proof non-fibrous material. 

b. Erosion Barrier:  Polymer bag enclosing fill, and heat sealed before assembly. 

3. Lining: Mylar. 

K. Fabricate silencers to form rigid units that will not pulsate, vibrate, rattle, or otherwise react to 

system pressure variations.  Do not use mechanical fasteners for unit assemblies. 

1. Joints: Flanged connections. 

2. Suspended Units:  Factory-installed suspension hooks or lugs attached to frame in 

quantities and spaced to prevent deflection or distortion. 
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3. Reinforcement:  Cross or trapeze angles for rigid suspension. 

L. Accessories: 

1. Integral-1 ½ hour fire damper with access door. 

2. Factory-installed end caps to prevent contamination during shipping. 

3. Removable splitters. 

4. Airflow measuring devices. 

5. Maximum pressure drop: 0.035 inch wg. 

6. Casing: Standard, Galvanized steel outer material, stainless steel inner material 

2.7 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Ductmate Industries, Inc. 

2. Duro Dyne Inc. 

3. Elgen Manufacturing. 

4. METALAIRE, Inc. 

5. SEMCO Incorporated. 

6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

C. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 

with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill. 

D. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded 

fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 

vane runners suitable for duct mounting. 

E. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

F. Vane Construction: Double wall. 

G. Vane Construction:  Single wall for ducts up to wide and double wall for larger dimensions. 

2.8 REMOTE DAMPER OPERATORS 

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

following: 

1. METALAIRE, Inc. 

2. United Enertech. 

3. Young Regulator Company. 

4. Ventbarics, Inc. 

5. Pottorf. 
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6. Or approved equal. 

B. Description: Rack and pinion actuator and cable system or electronic type damper operator 

designed for remote manual damper adjustment. 

C. Tubing: flexible. 

D. Cable: Stainless steel. 

E. Wall-Box Mounting: Recessed or Surface. 

F. Wall-Box Cover-Plate Material: Stainless steel. 

G. Recessed Ceiling Cover Plate: Chrome finish.  

2.9 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 

2. Ductmate Industries, Inc. 

3. McGill AirFlow LLC. 

4. Pottorff. 

C. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 

and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 

c. Vision panel. 

d. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches. 

e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 

3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 

b. Access Doors up to Square:  and two sash locks. 

c. Access Doors up to 24 by 48 Inches:  and two compression latches. 

d. Access Doors Larger Than 24 by 48 Inches:  and two compression latches with 

outside and inside handles. 

2.10 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements: 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Ductmate Industries, Inc. 

2. Flame Gard, Inc. 

3. 3M. 

C. Labeled according to UL 1978 by an NRTL. 

D. Panel and Frame:  Minimum thickness steel. 

E. Fasteners:  steel.  Panel fasteners shall not penetrate duct wall. 

F. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 

minimum 2000 deg F. 

G. Minimum Pressure Rating:  10-inch wg, positive or negative. 

2.11 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Ductmate Industries, Inc. 

2. Duro Dyne Inc. 

3. Elgen Manufacturing. 

4. Ventfabrics, Inc. 

5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

C. Materials:  Flame-retardant or noncombustible fabrics. 

D. Coatings and Adhesives:  Comply with UL 181, Class 1. 

E. Metal-Edged Connectors:  Factory fabricated with a fabric strip wide attached to two strips of 2-

3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets.  

Provide metal compatible with connected ducts. 

F. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd.. 

2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 

3. Service Temperature:  Minus 40 to plus 200 deg F. 

G. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 

synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd.. 

2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 

3. Service Temperature:  Minus 50 to plus 250 deg F. 

H. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber. 

http://www.specagent.com/LookUp/?ulid=3458&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812778&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812779&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812780&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3459&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812781&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812782&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826011&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812783&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821343&mf=04&&mf=04&src=wd
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1. Minimum Weight:  16 oz./sq. yd.. 

2. Tensile Strength:  285 lbf/inch in the warp and 185 lbf/inch in the filling. 

3. Service Temperature:  Minus 67 to plus 500 deg F. 

I. High-Corrosive-Environment System, Flexible Connectors:  Glass fabric with chemical-

resistant coating. 

1. Minimum Weight:  14 oz./sq. yd.. 

2. Tensile Strength:  450 lbf/inch in the warp and 340 lbf/inch in the filling. 

3. Service Temperature:  Minus 67 to plus 500 deg F. 

J. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 

compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 

discharge and duct. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 

30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the 

spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 

4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 

7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch movement at 

start and stop. 

2.12 FLEXIBLE DUCTS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 

product by one of the following: 

1. Flexmaster U.S.A., Inc. 

2. McGill AirFlow LLC. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Non-insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, 

spring-steel wire. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 10 to plus 160 deg F. 

C. Non-insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically 

wound, spring-steel wire. 

1. Pressure Rating:  4-inch wg positive and 0.5-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 175 deg F. 

D. Non-insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate 

supported by helically wound, spring-steel wire. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

http://www.specagent.com/LookUp/?ulid=3460&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812784&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812785&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821352&mf=04&&mf=04&src=wd
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3. Temperature Range:  Minus 20 to plus 210 deg F. 

E. Non-insulated, Flexible Duct:  UL 181, Class 1, aluminum laminate and polyester film with 

latex adhesive supported by helically wound, spring-steel wire. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 210 deg F. 

F. Non-insulated, Flexible Duct:  UL 181, Class 0, interlocking spiral of aluminum foil. 

1. Pressure Rating:  8-inch wg positive or negative. 

2. Maximum Air Velocity:  5000 fpm. 

3. Temperature Range:  Minus 100 to plus 435 deg F. 

G. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, 

spring-steel wire; fibrous-glass insulation; vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 10 to plus 160 deg F. 

4. Insulation R-value: Comply with ASHRAE/IESNA 90.1. 

H. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, 

spring-steel wire; fibrous-glass insulation; vapor-barrier film. 

1. Pressure Rating:  4-inch wg positive and 0.5-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 175 deg F. 

4. Insulation R-Value: Comply with ASHRAE/IESNA 90.1. 

I. Insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate supported by 

helically wound, spring-steel wire; fibrous-glass insulation; vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 210 deg F. 

4. Insulation R-value: Comply with ASHRAE/IESNA 90.1. 

J. Insulated, Flexible Duct:  UL 181, Class 1, aluminum laminate and polyester film with latex 

adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; vapor-barrier 

film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 210 deg F. 

4. Insulation R-value: Comply with ASHRAE/IESNA 90.1. 

K. Insulated, Flexible Duct:  UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass 

insulation; vapor-barrier film. 

1. Pressure Rating:  8-inch wg positive or negative. 

2. Maximum Air Velocity:  5000 fpm. 

3. Temperature Range:  Minus 20 to plus 250 deg F. 

4. Insulation R-value: Comply with ASHRAE/IESNA 90.1. 

L. Flexible Duct Connectors: 
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1. Clamps:  in sizes 3 through 18 inches, to suit duct size. 

2. Non-Clamp Connectors: Adhesive plus sheet metal screws. 

PART 3 - 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 

Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 

galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 

aluminum accessories in aluminum ducts. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 

fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 

from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with 

hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 

2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire smoke dampers according to UL listing. 

H. Install duct security bars.  Construct duct security bars from 0.164-inchsteel sleeve, 

continuously welded at all joints and 1/2-inch- diameter steel bars, 6 inches o.c. in each 

direction in center of sleeve.  Weld each bar to steel sleeve and each crossing bar.  Weld 2-1/2-

by-2-1/2-by-1/4-inch steel angle to 4 sides and both ends of sleeve.  Connect duct security bars 

to ducts with flexible connections.  Provide 12-by-12-inch hinged access panel with cam lock in 

duct in each side of sleeve. 

I. Connect ducts to duct silencers with flexible duct connectors. 

J. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 

accessories and equipment at the following locations: 

1. On both sides of duct coils. 

2. Upstream from duct filters. 

3. At outdoor-air intakes and mixed-air plenums. 

4. At drain pans and seals. 

5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
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6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 

relief access doors and shall be outward operation for access doors installed upstream 

from dampers and inward operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 

8. Upstream from turning vanes. 

9. Upstream or downstream from duct silencers. 

10. Control devices requiring inspection. 

11. Elsewhere as indicated. 

K. Install access doors with swing against duct static pressure. 

L. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches. 

2. Two-Hand Access:  12 by 6 inches. 

3. Head and Hand Access:  18 by 10 inches. 

4. Head and Shoulders Access:  21 by 14 inches. 

5. Body Access:  25 by 14 inches. 

6. Body plus Ladder Access:  25 by 17 inches. 

M. Label access doors according to Section 23 05 53 "Identification for HVAC Piping and 

Equipment" to indicate the purpose of access door. 

N. Install flexible connectors to connect ducts to equipment. 

O. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 

loaded vinyl sheet held in place with metal straps. 

P. Install duct test holes where required for testing and balancing purposes. 

Q. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach 

thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start 

and stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 

3. Operate combination fire and smoke dampers to verify full range of movement and verify 

that proper heat-response device is installed. 

4. Inspect turning vanes for proper and secure installation. 

5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 23 33 00 

 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

DIFFUSERS, REGISTERS, AND GRILLES 
Copyright 2021 IDS Group 

23 37 13- 1 

 

SECTION 23 37 13 - DIFFUSERS, REGISTERS, AND GRILLES 

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. Round ceiling diffusers. 

2. Rectangular and square ceiling diffusers. 

3. Perforated diffusers. 

4. Linear bar diffusers... 

5. Modular core supply grilles. 

6. Adjustable bar register and grills. 

7. Fixed face register and grills 

B. Related Sections: 

1. Section 23 3300 "Air Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to diffusers, registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, 

quantity, model number, size, and accessories furnished. 

B. Samples for Initial Selection:  For diffusers, registers, and grilles with factory-applied color 

finishes. 

C. Samples for Verification:  For diffusers, registers, and grilles, in manufacturer's standard sizes 

to verify color selected. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from Installers of the items involved: 

1. Ceiling suspension assembly members. 

2. Method of attaching hangers to building structure. 
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3. Size and location of initial access modules for acoustical tile. 

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 

5. Duct access panels. 

B. Source quality-control reports. 

PART 2 - PRODUCTS (for all the type of diffusers, grillEs and registers): 

1. Manufacturers:  Subject to compliance with requirement, provide comparable product by 

one of the following: 

a. Titus 

b. Krueger 

c. Tuttle & Bailey 

d. Price Industries 

e. Tru-Aire 

2. Basis-of-Design Product:  See mechanical plans for the diffusers and grilles type. 

 (Final selection regarding color, type shall be coordinated with the architect) 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, 

"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

equipment. 

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

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 

and accessories.  Air outlet and inlet locations have been indicated to achieve design 

requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make 

final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, 

locate units in the center of panel.  Where architectural features or other items conflict with 

installation, notify Architect for a determination of final location. 

http://www.specagent.com/LookUp/?ulid=3487&mf=04&src=wd
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C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 

maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 

before starting air balancing. 

END OF SECTION 23 37 13 
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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 26 0523 "Control-Voltage Electrical Power Cables" for control systems 

communications cables and Classes 1, 2, and 3 control cables. 

2. Section 27 1500 "Communications Horizontal Cabling" for cabling used for voice and 

data circuits. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 
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PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

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. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire 

and Cable Marking and Application Guide." 

C. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable used in VFC circuits. 

D. Conductors:  Copper, complying with NEMA WC 70/ICEA S-95-658. 

1. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for 

Type THHN/THWN-2 and Type XHHW-2. 

2. PV Conductor Insulation: Comply with UL 4703. 

3. VFC Cable: Type TC-ER with oversized crosslinked polyethylene insulation, spiral-

wrapped foil plus 85 percent coverage braided shields and insulated full-size ground 

wire, and sunlight- and oil-resistant outer PVC jacket. 

2.2 CONNECTORS AND SPLICES 

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. 3M Electrical Products. 

2. Hubbell Power Systems, Inc. 

3. ILSCO. 

4. O-Z/Gedney; a brand of Emerson Industrial Automation. 

5. Thomas & Betts Corporation; A Member of the ABB Group. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated; listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

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

http://www.specagent.com/Lookup?ulid=10633
http://www.specagent.com/Lookup?uid=123457019961
http://www.specagent.com/Lookup?uid=123457019955
http://www.specagent.com/Lookup?uid=123457019957
http://www.specagent.com/Lookup?uid=123457019960
http://www.specagent.com/Lookup?uid=123457020859
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B. Feeders: Copper for feeders smaller than No. 4 AWG; copper for feeders No. 4 AWG and 

larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger. 

C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger. 

D. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS 

AND WIRING METHODS 

A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, 

single conductors in raceway. 

B. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  

Type THHN/THWN-2, single conductors in raceway. 

C. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single 

conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

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

B. Complete raceway installation between conductor and cable termination points according to 

Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 

cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and 

follow surface contours where possible. 

F. Support cables according to Section 26 0529 "Hangers and Supports for Electrical Systems." 

G. Complete cable tray systems installation according to Section 26 0536 "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. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 26 0553 "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 26 0544 "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 07 8413 "Penetration 

Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test conductors feeding the following critical equipment and services for compliance with 

requirements. 

2. Perform each of the following visual and electrical tests: 
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a. Inspect exposed sections of conductor and cable for physical damage and correct 

connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey. 

c. Inspect compression applied connectors for correct cable match and indentation. 

d. Inspect for correct identification. 

e. Inspect cable jacket and condition. 

f. Insulation-resistance test on each conductor with respect to ground and adjacent 

conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 

600-V rated cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 

h. Uniform resistance of parallel conductors. 

 

3. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, 

perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove 

box and equipment covers so splices are accessible to portable scanner. Correct 

deficiencies determined during the scan. 

a. Instrument: Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record for 

device. 

b. Record of Infrared Scanning: Prepare a certified report that identifies switches 

checked and that describes scanning results. Include notation of deficiencies 

detected, remedial action taken, and observations after remedial action. 

D. Cables will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 26 0519 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following special 

applications: 

1. Underground distribution grounding. 

2. Ground bonding common with lightning protection system. 

3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency and testing agency's field supervisor. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 

maintenance manuals. 

1. In addition to items specified in Section 01 77 00 "Operation and Maintenance Data," 

include the following: 

a. Instructions for periodic testing and inspection of grounding features at grounding 

connections for separately derived systems based on NFPA 70B. 

1) Tests shall determine if ground-resistance or impedance values remain 

within specified maximums, and instructions shall recommend corrective 

action if values do not. 
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2) Include recommended testing intervals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 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. Tinned Conductors: ASTM B 33. 

4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, 

with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply 

with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 

5000 V. 
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2.3 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. 

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. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 5/8 by 96 inches. 

1. Backfill Material: Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for 

No. 8 AWG and larger unless otherwise indicated. 

B. 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. 

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 

elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches 

above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 

of doorway, and down; connect to horizontal bus. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 

4. Connections to Structural Steel: Welded connectors. 
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3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 

ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be 

connected to the equipment grounding conductor and to the frame of the generator. 

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

3.5 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 

required by NFPA 70: 

1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

7. Armored and metal-clad cable runs. 

8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 

grounding bar terminal on busway. 

C. 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. 

D. 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 

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 

applicable derived system or service unless otherwise indicated. 
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3.6 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 

indicated or required by Code. Avoid obstructing access or placing conductors where they may 

be subjected to strain, impact, or damage. 

B. Ground Rods: Drive rods until tops are 2 inches 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. 

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. 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. 

E. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 

column and at intermediate exterior columns at distances not more than 60 feet apart. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 

and adjust components, assemblies, and equipment installations, including connections. 

C. 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. 

D. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 
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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. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. 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. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  2 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm. 

H. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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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. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

B. Related Requirements: 

1. Section 26 0548.16 "Seismic Controls for Electrical Systems" for products and 

installation requirements necessary for compliance with seismic criteria. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for the following: 

a. Hangers. 

b. Steel slotted support systems. 

c. Nonmetallic support systems. 

d. Trapeze hangers. 

e. Clamps. 

f. Turnbuckles. 

g. Sockets. 

h. Eye nuts. 

i. Saddles. 

j. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 

systems. 

1. Trapeze hangers. Include product data for components. 

2. Steel slotted-channel systems. 

3. Nonmetallic slotted-channel systems. 

4. Equipment supports. 

May 25, 2021May 25, 2021
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5. Vibration Isolation Base Details: Detail fabrication, including anchorages and 

attachments to structure and to supported equipment. Include adjustable motor bases, 

rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of trapeze hangers. 

2. Include design calculations for seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved: 

1. Suspended ceiling components. 

2. Structural members to which hangers and supports will be attached. 

3. Size and location of initial access modules for acoustical tile. 

4. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 

b. Air outlets and inlets. 

c. Speakers. 

d. Sprinklers. 

e. Access panels. 

f. Projectors. 

B. Seismic Qualification Certificates: For hangers and supports for electrical equipment and 

systems, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

C. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 

May 25, 2021
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 4000 

"Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

1. The term "withstand" means "the supported equipment and systems will remain in place 

without separation of any parts when subjected to the seismic forces specified." 

2. Component Importance Factor:  1.5. 

C. 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 Rating: Class 1. 

2. Self-extinguishing according to ASTM D 635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 

assembly. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Allied Tube & Conduit; a part of Atkore International. 

b. B-line, an Eaton business. 

c. ERICO International Corporation. 

d. Thomas & Betts Corporation; A Member of the ABB Group. 

e. Unistrut; Part of Atkore International. 

2. Material:  Galvanized steel. 

3. Channel Width:  1-1/4 inches and 13/16 inches. 

4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 

5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 

6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 

7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

8. Channel Dimensions: Selected for applicable load criteria. 

B. Aluminum Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for 

field assembly. 

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: 

May 25, 2021
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a. Cooper Industries, Inc. 

b. Thomas & Betts Corporation; A Member of the ABB Group. 

c. Unistrut; Part of Atkore International. 

2. Channel Width:  1-1/4 inches. 

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 

5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

6. Channel Dimensions: Selected for applicable load criteria. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 

fittings, designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 

body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 

riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 

required to suit individual conductors or cables supported. Body shall be made of malleable 

iron. 

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

and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 

supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

limited to the following: 

1) Hilti, Inc. 

2) ITW Ramset/Red Head; Illinois Tool Works, Inc. 

3) Simpson Strong-Tie Co., Inc. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened 

portland cement concrete, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

limited to the following: 

1) B-line, an Eaton business. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti, Inc. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to 

MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

May 25, 2021
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4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 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. 

2.3 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 05 5000 "Metal Fabrications" for steel shapes 

and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems unless requirements in this Section are stricter. 

B. Comply with requirements for raceways and boxes specified in Section 26 0533 "Raceways and 

Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 

EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 1/4 inch in 

diameter. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-

1/2-inch and smaller raceways serving branch circuits and communication systems above 

suspended ceilings and for fastening raceways to trapeze supports. 

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, EMTs, IMCs, and 

RMCs may be supported by openings through structure members, according to 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. 

May 25, 2021
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 

electrical items and their supports to building structural elements by the following methods 

unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 

2. To New Concrete: Bolt to concrete inserts. 

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 

greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 

4 inches thick. 

6. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 

MSS SP-69. 

7. To Light Steel: Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 

transformers, and other devices on slotted-channel racks attached to substrate by means 

that comply with seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 

reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. 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 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as used for shop painting. Comply with 

SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup: Comply with requirements in Section 09 9123 "Interior Painting" for cleaning and 

touchup painting of field welds, bolted connections, and abraded areas of shop paint on 

miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 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. Nonmetal wireways and auxiliary gutters. 

5. Surface raceways. 

6. Boxes, enclosures, and cabinets. 

7. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. 27 0528 – “Pathways for Communications Systems" for conduits, wireways, surface 

pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes 

serving communications systems. 

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 

attachment details. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 

2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

B. Qualification Data: For professional engineer. 

C. Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their 

mounting provisions, including those for internal components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which the 

certification is based and their installation requirements. 

D. Source quality-control reports. 

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. Allied Tube & Conduit; a part of Atkore International. 

2. Calconduit. 

3. O-Z/Gedney; a brand of Emerson Industrial Automation. 

4. Southwire 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. ARC: Comply with ANSI C80.5 and UL 6A. 

E. IMC: Comply with ANSI C80.6 and UL 1242. 

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

http://www.specagent.com/Lookup?ulid=1747
http://www.specagent.com/Lookup?uid=123457033962
http://www.specagent.com/Lookup?uid=123457057965
http://www.specagent.com/Lookup?uid=123457033961
http://www.specagent.com/Lookup?uid=123457033958
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G. FMC: Comply with UL 1; zinc-coated steel or aluminum. 

H. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

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

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 

NFPA 70. 

2. Fittings for EMT: 

a. Material:  Steel or die cast. 

b. Type:  Compression. 

3. 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. 

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

J. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 

protect threaded conduit joints from corrosion and to enhance their conductivity. 

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. CANTEX INC. 

2. Condux International, Inc. 

3. RACO; Hubbell. 

4. Thomas & Betts Corporation; A Member of the ABB Group. 

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. ENT: Comply with NEMA TC 13 and UL 1653. 

D. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 

E. LFNC: Comply with UL 1660. 

F. Rigid HDPE: Comply with UL 651A. 

G. Continuous HDPE: Comply with UL 651B. 

H. Coilable HDPE: Preassembled with conductors or cables and complying with ASTM D 3485. 

http://www.specagent.com/Lookup?ulid=1748
http://www.specagent.com/Lookup?uid=123457033996
http://www.specagent.com/Lookup?uid=123457033998
http://www.specagent.com/Lookup?uid=123457034005
http://www.specagent.com/Lookup?uid=123457034002
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I. RTRC: Comply with UL 1684A and NEMA TC 14. 

J. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 

material. 

K. Fittings for LFNC: Comply with UL 514B. 

L. Solvents and Adhesives: As recommended by conduit manufacturer. 

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. B-line, an Eaton business. 

2. Hoffman; a brand of Pentair Equipment Protection. 

3. Square D. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 and Type 3R unless 

otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 

hold-down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. 

D. Wireway Covers:  Screw-cover type unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish. 

2.4 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 

Manufacturer's standard enamel finish in color selected by Architect Prime coated, ready for 

field painting. 

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. Hubbell Incorporated; Wiring Device-Kellems. 

b. Wiremold / Legrand. 

http://www.specagent.com/Lookup?ulid=1749
http://www.specagent.com/Lookup?uid=123457034006
http://www.specagent.com/Lookup?uid=123457034008
http://www.specagent.com/Lookup?uid=123457034009
http://www.specagent.com/Lookup?ulid=1751
http://www.specagent.com/Lookup?uid=123457033970
http://www.specagent.com/Lookup?uid=123457033969
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2.5 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. Hoffman; a brand of Pentair Equipment Protection. 

2. Hubbell Incorporated. 

3. Milbank Manufacturing Co. 

4. O-Z/Gedney; a brand of Emerson Industrial Automation. 

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. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Metal Floor Boxes: 

1. Material:  Cast metal. 

2. Type:  Fully adjustable. 

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. 

G. Nonmetallic Floor Boxes: Nonadjustable, round. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

H. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 

Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 

marked for the maximum allowable weight. 

I. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb. 

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

J. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

K. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 

http://www.specagent.com/Lookup?ulid=1754
http://www.specagent.com/Lookup?uid=123457033987
http://www.specagent.com/Lookup?uid=123457033992
http://www.specagent.com/Lookup?uid=123457033984
http://www.specagent.com/Lookup?uid=123457033988
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L. Device Box Dimensions:  4 inches square by 2-1/8 inches deep. 

M. Gangable boxes are allowed. 

N. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 and Type 3R 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. 

O. Cabinets: 

1. NEMA 250, Type 1 and Type 3R 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. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC. 

2. Concealed Conduit, Aboveground:  GRC. 

3. Underground Conduit: RNC, Type EPC-40-PVC,. 

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 

2. Exposed, Not Subject to Severe Physical Damage:  EMT. 

3. Exposed and Subject to Severe Physical Damage:  GRC. 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. Mechanical storage rooms.  

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 

locations. 
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6. Damp or Wet Locations:  GRC. 

C. Minimum Raceway Size: 1/2-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 

otherwise indicated. Comply with NEMA FB 2.10. 

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 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. 

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 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 26 0529 "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 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 inchesof enclosures to which attached. 
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I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch 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-footintervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 

3. Arrange raceways to keep a minimum of 2 inches 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 ENT to GRC or IMC 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. 

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 trade size and insulated throat metal 

bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 

throat metal grounding bushings on service conduits. 

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 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 tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 

underground raceways designated as spare above grade alongside raceways in use. 

S. Surface Raceways: 

1. Install surface raceway with a minimum 2-inchradius control at bend points. 
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2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 

Support surface raceway according to manufacturer's written instructions. Tape and glue 

are not acceptable support methods. 

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 and that has straight-run length that exceeds 25 feet. Install 

in each run of aboveground RMC and EMT conduit that is located where environmental 

temperature change may exceed 100 deg F and that has straight-run length that exceeds 

100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 

change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F 

temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F of temperature change for PVC conduits. Install 

fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 

length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 

expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at time 

of installation. Install conduit supports to allow for expansion movement. 

X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 

flexible conduit for recessed and semi-recessed luminaires,  equipment subject to vibration, 

noise transmission, or movement; and for transformers and motors. 
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1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

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 

bottom 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. 

EE. Set metal floor boxes level and flush with finished floor surface. 

FF. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

3.4 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 26 0544 "Sleeves and Sleeve Seals for Electrical Raceways and 

Cabling." 

3.5 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 07 8413 "Penetration Firestopping." 

3.6 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
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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. 

B. Related Requirements: 

1. Section 07 8413 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 

penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 

sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 

tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange for attaching to wooden forms. 
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F. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 

larger than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 

sides larger than 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable. 

1. Manufacturers: Subject to compliance with requirements, 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. Pipeline Seal and Insulator, Inc. 

d. Proco Products, Inc. 

2. Sealing Elements:  EPDM 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. 

4. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, 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. HOLDRITE. 

b. 3M BUILDING AND COMMERCIAL SERVICES DIVISION. 

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, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

http://www.specagent.com/Lookup?ulid=1890
http://www.specagent.com/Lookup?uid=123457034128
http://www.specagent.com/Lookup?uid=123457034130
http://www.specagent.com/Lookup?uid=123457034129
http://www.specagent.com/Lookup?uid=123457034132
http://www.specagent.com/Lookup?ulid=1893
http://www.specagent.com/Lookup?uid=123457034134
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2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated. 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 

Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint. Comply with requirements in 

Section 07 9200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 

between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 

protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed or unless seismic criteria require different 

clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 

with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 

finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

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. 
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F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe sleeves and 

mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe 

and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 

to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 

sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 

entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 

cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 

sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 

against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 26 0544 
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SECTION 26 0548.16 - 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. Section Includes: 

1. Restraint channel bracings. 

2. Restraint cables. 

3. Seismic-restraint accessories. 

4. Mechanical anchor bolts. 

5. Adhesive anchor bolts. 

B. Related Requirements: 

1. Section 26 0529 "Hangers and Supports for Electrical Systems" for commonly used 

electrical supports and installation requirements. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Illustrate and indicate style, material, strength, fastening provision, and finish for each 

type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and 

rated strength in tension and shear as evaluated by an agency acceptable to 

authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 

requirements. 

B. Delegated-Design Submittal: For each seismic-restraint device. 

1. Include design calculations and details for selecting seismic restraints complying with 

performance requirements, design criteria, and analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading caused by equipment weight, 

operation, and seismic forces required to select seismic restraints and for designing 

vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for equipment 

mounted outdoors. Comply with requirements in other Sections for equipment 

mounted outdoors. 
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3. Seismic-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic restraints. 

Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to 

the restrained items and to the structure. Show attachment locations, methods, and 

spacings. Identify components, list their strengths, and indicate directions and 

values of forces transmitted to the structure during seismic events. Indicate 

association with vibration isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint 

details required for equipment mounted outdoors. Comply with requirements in 

other Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By an agency acceptable to 

authorities having jurisdiction, showing maximum ratings of restraint items and the 

basis for approval (tests or calculations). 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of seismic bracing for electrical components with 

other systems and equipment in the vicinity, including other supports and seismic restraints. 

B. Qualification Data: For professional engineer and testing agency. 

C. Welding certificates. 

D. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 

conduct the testing indicated, that is a nationally recognized testing laboratory as defined by 

OSHA in 29 CFR 1910.7 and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the CBC unless requirements in this Section are 

more stringent. 

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall 

bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum 

seismic-restraint ratings, by ICC-ES or another agency acceptable to authorities having 

jurisdiction. 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) that support seismic-restraint designs 

must be signed and sealed by a qualified professional engineer. 

E. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the CBC:  D. 

2. Assigned Seismic Use Group or Building Category as Defined in the CBC: III. 

a. Component Importance Factor:  IP: 1.0  

1) IP shall be 1.5 if the component is required to function for life safety 

purposes after an earthquake, including fire protection sprinkler systems and 

egress stairways. 

b. Component Response Modification Factor: RP shall be in accordance with the 

requirements of ASCE 7-16, Table 13.6-1 

c. Component Amplification Factor:  AP shall be in accordance with the requirements 

of ASCE 7-16, Table 13.6-1. Applicable only to anchorage of components to 

concrete and masonry where required by ASCE 7-16, section 13.4.2. 

d. Overstrength Factor, Ω0: shall be in accordance with ASCE 7-16, Table 13.6-1. 

Applicable only to anchorage of components to concrete and masonry where 

required by ASCE 7-16, Section 13.4.2. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second): SDs = 1.526. 

4. Design Spectral Response Acceleration at 1.0-Second Period: SD1=2.396. 

2.2 RESTRAINT CHANNEL BRACINGS 

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. B-line, an Eaton business. 

2. Hilti, Inc. 

3. Mason Industries, Inc. 

4. Unistrut; Part of Atkore International. 

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 

channels with accessories for attachment to braced component at one end and to building 

structure at the other end, with other matching components, and with corrosion-resistant 

coating; rated in tension, compression, and torsion forces. 

2.3 RESTRAINT 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. Kinetics Noise Control, Inc. 

2. Loos & Co., Inc. 

3. Vibration Mountings & Controls, Inc. 

http://www.specagent.com/Lookup?ulid=9103
http://www.specagent.com/Lookup?uid=123456895042
http://www.specagent.com/Lookup?uid=123456895043
http://www.specagent.com/Lookup?uid=123456895044
http://www.specagent.com/Lookup?uid=123456895045
http://www.specagent.com/Lookup?ulid=9104
http://www.specagent.com/Lookup?uid=123456895046
http://www.specagent.com/Lookup?uid=123456895047
http://www.specagent.com/Lookup?uid=123456895048
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B. Restraint Cables:  ASTM A 603 galvanized-steel cables. End connections made of steel 

assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; 

with a minimum of two clamping bolts for cable engagement. 

2.4 SEISMIC-RESTRAINT ACCESSORIES 

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. B-line, an Eaton business. 

2. Kinetics Noise Control, Inc. 

3. Mason Industries, Inc. 

4. TOLCO; a brand of NCBCO INC. 

B. Hanger-Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 

connections to hanger rod. 

C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers 

to rigid channel bracings and restraint cables. 

D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 

equipment mountings and matched to type and size of anchor bolts and studs. 

E. 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 used. 

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, 

with a flat washer face. 

2.5 MECHANICAL ANCHOR BOLTS 

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. B-line, an Eaton business. 

2. Hilti, Inc. 

3. Kinetics Noise Control, Inc. 

4. Mason Industries, Inc. 

B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 

for interior applications and stainless steel for exterior applications. Select anchor bolts with 

strength required for anchor and as tested according to ASTM E 488. 

http://www.specagent.com/Lookup?ulid=9105
http://www.specagent.com/Lookup?uid=123456895057
http://www.specagent.com/Lookup?uid=123456895058
http://www.specagent.com/Lookup?uid=123456895059
http://www.specagent.com/Lookup?uid=123456895060
http://www.specagent.com/Lookup?ulid=9106
http://www.specagent.com/Lookup?uid=123456895061
http://www.specagent.com/Lookup?uid=123456895062
http://www.specagent.com/Lookup?uid=123456895063
http://www.specagent.com/Lookup?uid=123456895064
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2.6 ADHESIVE ANCHOR BOLTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

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

1. Hilti, Inc. 

2. Kinetics Noise Control, Inc. 

3. Mason Industries, Inc. 

B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane 

methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. 

Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless 

steel for exterior applications. Select anchor bolts with strength required for anchor and as 

tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive seismic-control devices for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations 

before installation. 

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

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 caused by 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 resilient, bolt-isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 

2. Install seismic-restraint devices using methods approved by an agency acceptable to 

authorities having jurisdiction providing required submittals for component. 

http://www.specagent.com/Lookup?ulid=9107
http://www.specagent.com/Lookup?uid=123456895065
http://www.specagent.com/Lookup?uid=123456895066
http://www.specagent.com/Lookup?uid=123456895067
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B. Install cables so they do not bend across edges of adjacent equipment or building structure. 

C. 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. 

D. 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. 

E. 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 connection is terminated to equipment that is anchored to a 

different structural element from the one supporting them as they approach equipment. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 

authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 

restrained component (unless post connection testing has been approved), and with at 

least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary 

load-spreading members. 
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4. Test at least four of each type and size of installed anchors and fasteners selected by 

Architect. 

5. Test to 90 percent of rated proof load of device. 

C. Seismic controls will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 26 0548.16
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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 of power and control cables. 

3. Identification for conductors. 

4. Underground-line warning tape. 

5. Warning labels and signs. 

6. Instruction signs. 

7. Equipment identification labels, including arc-flash warning labels. 

8. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for electrical identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 

mounting provisions, and graphic features of identification products. 

C. Identification Schedule: For each piece of electrical equipment and electrical system 

components to be an index of nomenclature for electrical equipment and system components 

used in identification signs and labels. Use same designations indicated on Drawings. 

D. Delegated-Design Submittal: For arc-flash hazard study. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969. 
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F. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 

2. Legend: Indicate voltage and system or service type. 

B. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 

(915 MM)." 

2.3 LABELS 

A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels 

laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear 

adhesive tape for securing label ends. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Marking Services, Inc. 

b. Panduit Corp. 

c. Seton Identification Products. 

B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, 

pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit 

diameters of raceways they identify, and that stay in place by gripping action. 

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. Marking Services, Inc. 

b. Panduit Corp. 

c. Seton Identification Products. 

C. Self-Adhesive Labels: 

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: 

http://www.specagent.com/Lookup?ulid=11361
http://www.specagent.com/Lookup?uid=123456980919
http://www.specagent.com/Lookup?uid=123456980925
http://www.specagent.com/Lookup?uid=123456980976
http://www.specagent.com/Lookup?ulid=11363
http://www.specagent.com/Lookup?uid=123456980920
http://www.specagent.com/Lookup?uid=123456980923
http://www.specagent.com/Lookup?uid=123456980970
http://www.specagent.com/Lookup?ulid=11479
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a. Marking Services, Inc. 

b. Panduit Corp. 

c. Seton Identification Products. 

2. Write-on, 3-mil- (0.08-mm-) thick, polyester flexible label with acrylic pressure-sensitive 

adhesive. 

a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, 

protective shield over the legend. Labels sized to fit the cable & raceway diameter, 

such that the clear shield overlaps the entire printed legend. 

3. Vinyl, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, weather- and UV-

resistant, pressure-sensitive adhesive labels, configured for display on front cover, door, 

or other access to equipment unless otherwise indicated. 

a. Nominal Size: 3.5-by-5-inch (76-by-127-mm). 

4. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

5. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by 

printer manufacturer. 

2.4 BANDS AND TUBES: 

A. Snap-Around, Color-Coding Bands for Raceways and Cables: Slit, pretensioned, flexible, solid-

colored acrylic sleeves, 2 inches (50 mm) long, with diameters sized to suit diameters of 

raceways or cables they identify, and that stay in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Marking Services, Inc. 

c. Panduit Corp. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 

identification labels, sized to suit diameters of and shrunk to fit firmly around cables they 

identify. Full shrink recovery occurs at a maximum of 200 deg F (93 deg C). Comply with UL 

224. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Panduit Corp. 

2.5 TAPES AND STENCILS: 

A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 

(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use. 

http://www.specagent.com/Lookup?uid=123456980913
http://www.specagent.com/Lookup?uid=123456980926
http://www.specagent.com/Lookup?uid=123456980825
http://www.specagent.com/Lookup?ulid=11364
http://www.specagent.com/Lookup?uid=123456979639
http://www.specagent.com/Lookup?uid=123456980921
http://www.specagent.com/Lookup?uid=123456980924
http://www.specagent.com/Lookup?ulid=11475
http://www.specagent.com/Lookup?uid=123456980826
http://www.specagent.com/Lookup?uid=123456980928
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. Marking Services, Inc. 

2.6 Tags 

A. 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. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. Marking Services, Inc. 

d. Seton Identification Products. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch (0.58 mm) thick, color-coded for 

phase and voltage level, with factory printed permanent designations; punched for use with self-

locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Marking Services, Inc. 

c. Panduit Corp. 

d. Seton Identification Products. 

C. Write-On Tags: 

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. Carlton Industries, LP. 

b. LEM Products Inc. 

c. Seton Identification Products. 

2. Polyester Tags:  0.015 inch (0.38 mm) thick, with corrosion-resistant grommet and cable 

tie for attachment to raceway, conductor, or cable. 

3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

4. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

http://www.specagent.com/Lookup?ulid=11474
http://www.specagent.com/Lookup?uid=123456980827
http://www.specagent.com/Lookup?uid=123456980836
http://www.specagent.com/Lookup?uid=123456980910
http://www.specagent.com/Lookup?ulid=11476
http://www.specagent.com/Lookup?uid=123456980828
http://www.specagent.com/Lookup?uid=123456980837
http://www.specagent.com/Lookup?uid=123456980911
http://www.specagent.com/Lookup?uid=123456980965
http://www.specagent.com/Lookup?ulid=11477
http://www.specagent.com/Lookup?uid=123456980829
http://www.specagent.com/Lookup?uid=123456980912
http://www.specagent.com/Lookup?uid=123456980927
http://www.specagent.com/Lookup?uid=123456980966
http://www.specagent.com/Lookup?ulid=11478
http://www.specagent.com/Lookup?uid=123456980839
http://www.specagent.com/Lookup?uid=123456980903
http://www.specagent.com/Lookup?uid=123456980973
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2.7 Signs 

A. Laminated Acrylic or Melamine Plastic Signs: 

1. Engraved legend. 

2. Thickness: 

a. For signs up to 20 sq. inches (129 sq. cm), minimum 1/16-inch- (1.6-mm-). 

b. For signs larger than 20 sq. inches (129 sq. cm), 1/8 inch (3.2 mm) thick. 

c. Engraved legend with black letters on white face. 

d. Self-adhesive. 

e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

3. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

the following: 

a. Brady Corporation. 

b. Carlton Industries, LP. 

c. Marking Services, Inc. 

2.8 CABLE TIES 

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. Ideal Industries, Inc. 

2. Marking Services, Inc. 

3. Panduit Corp. 

B. 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. 

C. 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. 

D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width: 3/16 inch (5 mm). 

http://www.specagent.com/Lookup?ulid=11482
http://www.specagent.com/Lookup?uid=123456980831
http://www.specagent.com/Lookup?uid=123456980841
http://www.specagent.com/Lookup?uid=123456980916
http://www.specagent.com/Lookup?ulid=11486
http://www.specagent.com/Lookup?uid=123456980898
http://www.specagent.com/Lookup?uid=123456980918
http://www.specagent.com/Lookup?uid=123456980922
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2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 7000 psi (48.2 MPa). 

3. UL 94 Flame Rating: 94V-0. 

4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 

5. Color: Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 

requirements. Retain paint system applicable for surface material and location (exterior or 

interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 

screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 

substrates of substances that could impair bond, using materials and methods recommended by 

manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features with 

requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 

manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 

designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Install identification materials and devices at locations for most convenient viewing without 

interference with operation and maintenance of equipment. Install access doors or panels to 

provide view of identifying devices. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 

appropriate to the location and substrate. 

G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, 

with adhesive appropriate to the location and substrate. 

H. 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. 

I. Painted Identification: Comply with requirements in painting Sections for surface preparation 

and paint application. 

J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or 

cable at a location with high visibility and accessibility. 
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K. 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. 

3.3 IDENTIFICATION SCHEDULE 

A. Accessible Raceways More Than 600 V:  Snap-around labels. Install labels at 30-foot (10-m) 

maximum intervals. 

B. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than 20 A 

and 120 V to Ground: Identify with self-adhesive vinyl tape applied in bands. Install labels at 

30-foot (10-m) maximum intervals. 

C. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull 

box of the following systems with self-adhesive vinyl labels containing the wiring system 

legend and system voltage. System legends shall be as follows: 

1. "EMERGENCY POWER." 

2. "POWER." 

D. Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and junction 

boxes, 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: 

1) Phase A: Black. 

2) Phase B: Red. 

3) Phase C: Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 

2) Phase B: Orange. 

3) Phase C: Yellow. 

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. 

E. Power-Circuit Conductor Identification, More Than 600 V: For conductors in pull and junction 

boxes, use write-on tags. 

F. Install instructional sign, including the color code for grounded and ungrounded conductors 

using adhesive-film-type labels. 
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G. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 

use self-adhesive, self-laminating polyester labels with the conductor or cable designation, 

origin, and destination. 

H. Control-Circuit Conductor Termination Identification: For identification at terminations, 

provide self-adhesive, self-laminating polyester labels with the conductor designation. 

I. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source. 

J. 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 

operation and maintenance manual. 

K. Locations of Underground Lines: Identify with underground-line warning tape for power, 

lighting, communication, and control wiring and optical-fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 

2. Install underground-line warning tape for direct-buried cables and cables in raceways. 

L. Workspace Indication: Install floor marking tape to show working clearances in the direction of 

access to live parts. Workspace shall comply with NFPA 70 and 29 CFR 1926.403 unless 

otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in 

finished spaces. 

M. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Baked-

enamel warning signs. 

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. 

N. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels. 

1. Comply with NFPA 70E and ANSI Z535.4. 

2. Comply with Section 26 0574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels. 

O. 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. 

P. Equipment Identification Labels: On each unit of equipment, install unique designation label 

that is consistent with wiring diagrams, schedules, and 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, 
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lighting, control, communication, signal, monitoring, and alarm unless equipment is provided 

with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine plastic label, 

punched or drilled for mechanical fasteners. 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. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 

c. Unless labels are provided with self-adhesive means of attachment, fasten them 

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 in the form of a 

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. Substations. 

f. Emergency system boxes and enclosures. 

g. Enclosed switches. 

h. Enclosed controllers. 

i. Push-button stations. 

j. Power-transfer equipment. 

k. Remote-controlled switches, dimmer modules, and control devices. 

l. Battery racks. 

m. Monitoring and control equipment. 

END OF SECTION 26 0553 
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SECTION 26 0923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Time switches. 

2. Photoelectric switches. 

3. Standalone daylight-harvesting switching and dimming controls. 

4. Indoor occupancy and vacancy sensors. 

5. Switchbox-mounted occupancy sensors. 

6. Digital timer light switches. 

7. Lighting contactors. 

8. Emergency shunt relays. 

B. Related Requirements: 

1. Section 26 2726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 

occupancy sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 

b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 

3. Include diagrams for power, signal, and control wiring. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved: 

1. Suspended ceiling components. 

2. Structural members to which equipment will be attached. 

3. Items penetrating finished ceiling, including the following: 

a. Luminaires. 

b. Air outlets and inlets. 

c. Speakers. 

d. Sprinklers. 

e. Access panels. 

f. Control modules. 

B. Field quality-control reports. 

C. Sample Warranty: For manufacturer's warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in 

operation and maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup:  On manufacturer's website. Provide names, versions, and 

website addresses for locations of installed software. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 

devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 

b. Faulty operation of lighting control devices. 

c. Faulty operation of power pack relay devices. 

2. Warranty Period: One year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 INDOOR OCCUPANCYAND VACANCY SENSORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

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

1. Cooper Industries, Inc. 

2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 

4. Lithonia Lighting; Acuity Brands Lighting, Inc. 

5. Lutron Electronics Co., Inc. 

6. Sensor Switch, Inc. 

7. Watt Stopper. 

B. General Requirements for Sensors:  

1. Wall Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 

2.  Dual technology. 

3. Integrated and Separate power pack. 

4. Hardwired connection to switch. 

5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

6. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 

is occupied, and turn them off when unoccupied; with a time delay for turning 

lights off, adjustable over a minimum range of 1 to 15 minutes. 

7. Sensor Output:  Two contacts rated to operate the connected relay, complying with 

UL 773A, and Sensors powered from the power packs. 

8. Power:  Line voltage. 

9. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A 

tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 

power source, as defined by NFPA 70. 

10. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 

b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical 

enclosure. 

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 

door. 

11. Indicator: Digital display, to show when motion is detected during testing and normal 

operation of sensor. 

12. Bypass Switch: Override the "on" function in case of sensor failure. 

13. Emergency Shunt Relay for emergency circuits. Relay shall be fail safe closed.  

14. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected 

lighting level is present. 

http://www.specagent.com/Lookup?ulid=1947
http://www.specagent.com/Lookup?uid=123457036338
http://www.specagent.com/Lookup?uid=123457036339
http://www.specagent.com/Lookup?uid=123457036340
http://www.specagent.com/Lookup?uid=123457036347
http://www.specagent.com/Lookup?uid=123457036342
http://www.specagent.com/Lookup?uid=123457036344
http://www.specagent.com/Lookup?uid=123457036345
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C. Dual-Technology Type:  Wall and Ceiling mounted; detect occupants in coverage area using 

PIR and ultrasonic detection methods. The particular technology or combination of technologies 

that control on-off functions is selectable in the field by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in., and detect a person of 

average size and weight moving not less than 12 inches in either a horizontal or a vertical 

manner at an approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 

of 1000 sq. ft. when mounted on a 96-inch-high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-

degree pattern centered on the sensor over an area of 1000 square feet when mounted 48 

inches above finished floor. 

5. Additional isolated relay with Normally Open, Normally Closed and Common outputs 

for with HVAC control.  

2.2 EMERGENCY SHUNT RELAY 

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. Acuity Brands. 

2. Cooper Industries. 

3. Lighting Control and Design. 

4. Sensor Switch. 

5. Watt Stopper. 

B. Description: NC, electrically held relay, arranged for wiring in parallel with manual or 

automatic switching contacts; complying with UL 924. 

1. Coil Rating:  277 V. 

2.3 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 

AWG. Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power 

Conductors and Cables." 

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not 

smaller than No. 18 No. 22 No. 24 AWG. Comply with requirements in Section 26 0519 "Low-

Voltage Electrical Power Conductors and Cables." 

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than 

No. 18 AWG. Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power 

Conductors and Cables." 

http://www.specagent.com/Lookup?ulid=1967
http://www.specagent.com/Lookup?uid=123457036375
http://www.specagent.com/Lookup?uid=123457036374
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are 

wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 

installed. 

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

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 

penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 

detectors, fire-suppression systems, and partition assemblies. 

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas 

indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-

borne vibration unless contactors are installed in an enclosure with factory-installed vibration 

isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 26 0519 "Low-Voltage Electrical Power Conductors and 

Cables." Minimum conduit size is 1/2 inch. 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-

limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions unless 

otherwise indicated. 

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 

junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 
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3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 26 0553 "Identification 

for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 

sensor. 

B. Label time switches and contactors with a unique designation. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate lighting control devices and 

perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 

has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

D. Lighting control devices will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting lighting control devices to suit actual 

occupied conditions. Provide up to two visits to Project during other-than-normal occupancy 

hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 

time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 

operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 
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3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 

program software upgrades that become available within two years from date of Substantial 

Completion. Upgrading software shall include operating system and new or revised licenses for 

using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 

to upgrade computer equipment if necessary. 

3.9 DEMONSTRATION 

A. Coordinate demonstration of products specified in this Section with demonstration requirements 

for low-voltage, programmable lighting control systems. 

B. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain lighting control devices. 

END OF SECTION 26 0923 
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SECTION 26 2416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Lighting and appliance branch-circuit panelboards. 

2. Load centers. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and 

components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, electrical 

characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 

2. Show tabulations of installed devices with nameplates, conductor termination sizes, 

equipment features, and ratings. 

3. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 
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4. Detail bus configuration, current, and voltage ratings. 

5. Short-circuit current rating of panelboards and overcurrent protective devices. 

6. Include evidence of NRTL listing for series rating of installed devices. 

7. Include evidence of NRTL listing for SPD as installed in panelboard. 

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 

9. Include wiring diagrams for power, signal, and control wiring. 

10. Key interlock scheme drawing and sequence of operations. 

11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft paper; 

include selectable ranges for each type of overcurrent protective device. Include an 

Internet link for electronic access to downloadable PDF of the coordination curves. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load 

balancing. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 

operation, and maintenance manuals. In addition to items specified in Section 01 7700 

"Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 

2. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type. 

3. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each 

size and type, but no fewer than three of each size and type. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 

electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 

in spaces is complete and dry, work above panelboards is complete, and temporary 

HVAC system is operating and maintaining ambient temperature and humidity conditions 

at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 

indicated: 

a. Ambient Temperature: Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 

(plus 40 deg C). 

b. Altitude: Not exceeding 6600 feet (2000 m). 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 

2. Altitude not exceeding 6600 feet (2000 m). 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary electric service according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed interruption 

of electric service. 

2. Do not proceed with interruption of electric service without Construction Manager's 

written permission. 

3. Comply with NFPA 70E. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 

materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period:  18 months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 

Section 26 0548.16 "Seismic Controls for Electrical Systems." 
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B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 

panelboards including clearances between panelboards and adjacent surfaces and other items. 

Comply with indicated maximum dimensions. 

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. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

F. Enclosures:  Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 

2. Height: 84 inches (2.13 m) maximum. 

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 

and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within 

hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with 

flanges for attachment to panelboard, wall, and ceiling or floor. 

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral 

with enclosure body. Arrange to isolate individual panel sections. 

7. Finishes: 

a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after 

cleaning and pretreating with manufacturer's standard two-coat, baked-on finish 

consisting of prime coat and thermosetting topcoat. 

b. Back Boxes:  Same finish as panels and trim. 

c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective 

devices and other components. 

G. Incoming Mains: 

1. Location:  Top and Bottom. 

2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main 

breaker. 

H. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 

b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 

devices shall not disturb adjacent units or require removing the main bus connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated 

from box. 

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 

applications. Mount electrically isolated from enclosure. Do not mount neutral bus in 

gutter. 
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6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and 

labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear 

loads in electronic-grade panelboards and others designated on Drawings. Connectors 

shall be sized for double-sized or parallel conductors as indicated on Drawings. Do not 

mount neutral bus in gutter. 

7. Split Bus: Vertical buses divided into individual vertical sections. 

I. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

2. Terminations shall allow use of 75 deg C rated conductors without derating. 

3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, 

for larger conductors. 

4. Main and Neutral Lugs:  Compression type, with a lug on the neutral bar for each pole in 

the panelboard. 

5. Ground Lugs and Bus-Configured Terminators:  Compression type, with a lug on the bar 

for each pole in the panelboard. 

6. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material. 

Locate at same end of bus as incoming lugs or main device. 

7. Gutter-Tap Lugs:  Compression type suitable for use with conductor material and with 

matching insulating covers. Locate at same end of bus as incoming lugs or main device. 

8. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity 

neutral bus. 

J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority 

having jurisdiction for use as service equipment with one or more main service disconnecting 

and overcurrent protective devices. Panelboards or load centers shall have meter enclosures, 

wiring, connections, and other provisions for utility metering. Coordinate with utility company 

for exact requirements. 

K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, 

filler plates, and necessary appurtenances required for future installation of devices. 

1. Percentage of Future Space Capacity:  Ten percent. 

L. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or 

remote upstream overcurrent protective devices and labeled by an NRTL. Include label or 

manual with size and type of allowable upstream and branch devices listed and labeled by an 

NRTL for series-connected short-circuit rating. 

1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings, 

but not less than 10,000 A rms symmetrical. 

2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings as 

shown on Drawings, but not less than 14,000 A rms symmetrical. 

M. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 

current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 

capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-

circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical. 

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V 

shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms 

symmetrical. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified." 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

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

1. Eaton. 

2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. Siemens Energy. 

4. Square D; by Schneider Electric. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker and lugs only. Refer to panel schedules on the construction documents..  

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 

disturbing adjacent units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

F. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with 

tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door 

shall permit access to breaker operating handles and labeling, but current carrying terminals and 

bus shall remain concealed. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

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

1. Eaton. 

2. General Electric Company; GE Energy Management - Electrical Distribution. 

3. Siemens Energy. 

4. Square D; by Schneider Electric. 

B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 

b. Instantaneous magnetic trip element for short circuits. 

c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-

mounted, field-adjustable trip setting. 

3. Electronic Trip Circuit Breakers: 

a. RMS sensing. 

http://www.specagent.com/Lookup?ulid=2037
http://www.specagent.com/Lookup?uid=123456977360
http://www.specagent.com/Lookup?uid=123456977385
http://www.specagent.com/Lookup?uid=123456977386
http://www.specagent.com/Lookup?uid=123456977387
http://www.specagent.com/Lookup?ulid=2047
http://www.specagent.com/Lookup?uid=123456977375
http://www.specagent.com/Lookup?uid=123456977402
http://www.specagent.com/Lookup?uid=123456977403
http://www.specagent.com/Lookup?uid=123456977404
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b. Field-replaceable rating plug or electronic trip. 

c. Digital display of settings, trip targets, and indicated metering displays. 

d. Multi-button keypad to access programmable functions and monitored data. 

e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and 

magnitude of fault that caused the trip. 

f. Integral test jack for connection to portable test set or laptop computer. 

g. Field-Adjustable Settings: 

1) Instantaneous trip. 

2) Long- and short-time pickup levels. 

3) Long and short time adjustments. 

4) Ground-fault pickup level, time delay, and I squared T response. 

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings 

less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 

protection (6-mA trip). 

6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 

7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration. 

8. Subfeed Circuit Breakers: Vertically mounted. 

9. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 

b. Breaker handle indicates tripped status. 

c. UL listed for reverse connection without restrictive line or load ratings. 

d. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor 

materials. 

e. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting 

circuits. 

f. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-

adjustable 0.1- to 0.6-second time delay. 

h. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes 

shall have interchangeable rating plugs or electronic adjustable trip units. 

i. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 

on or off position. 

j. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

2.5 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 

and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 

rating. 
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C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with 

transparent protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 

from all other circuits. 

D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with 

transparent plastic protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 

from all other circuits. 

2.6 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device 

test, inspection, maintenance, and operation. 

B. Portable Test Set: For testing functions of solid-state trip devices without removing from 

panelboard. Include relay and meter test plugs suitable for testing panelboard meters and 

switchboard class relays. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 

equipment fits in allocated space in, and comply with, minimum required clearances specified 

in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have 

been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 

Maintain required workspace clearances and required clearances for equipment access doors 

and panels. 

B. Comply with NECA 1. 
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C. Install panelboards and accessories according to NEMA PB 1.1. 

D. Equipment Mounting: 

1. Attach panelboard to the vertical finished or structural surface behind the panelboard. 

2. Comply with requirements for seismic control devices specified in Section 26 0548.16 

"Seismic Controls for Electrical Systems." 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from panelboards. 

F. Comply with mounting and anchoring requirements specified in Section 26 0548.16 "Seismic 

Controls for Electrical Systems." 

G. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated. 

H. Mount panelboard cabinet plumb and rigid without distortion of box. 

I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 

box. 

J. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The 

steel slotted supports in the following paragraph provide an even mounting surface and the 

recommended space behind to prevent moisture or dirt collection. 

K. Mount surface-mounted panelboards to steel slotted supports 1 1/4 inch (32 mm) in depth. 

Orient steel slotted supports vertically. 

L. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

2. Tighten bolted connections and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer's written instructions. 

M. Make grounding connections and bond neutral for services and separately derived systems to 

ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 

and connections to separate ground bars. 

N. Install filler plates in unused spaces. 

O. Stub four 1-inch (27mm-EMT) empty conduits from panelboard into accessible ceiling space or 

space designated to be ceiling space in the future. Stub four 1-inch (27mm-EMT) empty 

conduits into raised floor space or below slab not on grade. 

P. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 

load balancing. 

Q. Mount spare fuse cabinet in accessible location. 
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3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 

signs complying with requirements in Section 26 0553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 

incorporate Owner's final room designations. Obtain approval before installing. Handwritten 

directories are not acceptable. Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 

for identification specified in Section 26 0553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 

complying with requirements for identification specified in Section 26 0553 "Identification for 

Electrical Systems." 

E. Install warning signs complying with requirements in Section 26 0553 "Identification for 

Electrical Systems" identifying source of remote circuit. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 

and adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

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. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 

and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

2. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each panelboard. Remove front 

panels so joints and connections are accessible to portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 

each panelboard 11 months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record 

for device. 
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E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results, with comparisons of the two scans. Include 

notation of deficiencies detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly and lubricate as 

recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 26 0573 "Overcurrent 

Protective Device Coordination Study." 

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final 

Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes 

to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 

2. Perform circuit changes to achieve load balancing outside normal facility operation 

schedule or at times directed by the Architect. Avoid disrupting services such as fax 

machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After changing circuits to achieve load balancing, recheck loads during normal facility 

operations. Record load readings before and after changing circuits to achieve load 

balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not 

exceed 20 percent. 

3.6 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 

temperature according to manufacturer's written instructions. 

END OF SECTION 26 2416
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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. Straight-blade convenience, hospital-grade, isolated-ground, and tamper-resistant 

receptacles. 

2. GFCI receptacles. 

3. Toggle switches. 

4. Decorator-style convenience. 

5. Wall switch sensor light switches with passive infrared sensors. 

6. Wall plates. 

7. Floor service outlets. 

1.3 DEFINITIONS 

A. Abbreviations of Manufacturers' Names: 

1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc. 

2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems. 

3. Leviton: Leviton Mfg. Company, Inc. 

4. Pass & Seymour: Pass& Seymour/Legrand. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

H. UTP: Unshielded twisted pair. 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 

wall plates. 

C. Samples: One for each type of device and wall plate specified, in each color specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-

label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and 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. 

D. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 

2. Cord and Plug Sets: Match equipment requirements. 

E. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Duplex 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. 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: 

http://www.specagent.com/Lookup?ulid=2079
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a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

B. Isolated-Ground, Duplex 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. 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. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Straight blade; equipment grounding contacts shall be connected only to the 

green grounding screw terminal of the device and with inherent electrical isolation from 

mounting strap. Isolation shall be integral to receptacle construction and not dependent 

on removable parts. 

2.3 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Single Pole: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 

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

limited to the following: 

1) Eaton (Arrow Hart). 

2) Hubbell Incorporated; Wiring Device-Kellems. 

3) Leviton Manufacturing Co., Inc. 

4) Pass & Seymour/Legrand (Pass & Seymour). 

2.4 WALL SWITCH SENSOR LIGHT SWITCH, PASSIVE INFRARED 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

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

1. Cooper Industries. 

2. Hubbell Premise Wiring. 

3. Leviton Manufacturing Co., Inc. 

4. Pass & Seymour/Legrand (Pass & Seymour). 

B. Description: Switchbox-mounted, combination, lighting-control sensor and conventional switch 

lighting-control unit using passive infrared technology. 

1. Connections: Provisions for connection to BAS. 

http://www.specagent.com/Lookup?uid=123457035582
http://www.specagent.com/Lookup?uid=123457035579
http://www.specagent.com/Lookup?uid=123457035580
http://www.specagent.com/Lookup?uid=123457035581
http://www.specagent.com/Lookup?ulid=2082
http://www.specagent.com/Lookup?uid=123457035587
http://www.specagent.com/Lookup?uid=123457035588
http://www.specagent.com/Lookup?uid=123457035590
http://www.specagent.com/Lookup?uid=123457035589
http://www.specagent.com/Lookup?ulid=2114
http://www.specagent.com/Lookup?uid=123457035518
http://www.specagent.com/Lookup?uid=123457035519
http://www.specagent.com/Lookup?uid=123457035520
http://www.specagent.com/Lookup?uid=123457035521
http://www.specagent.com/Lookup?ulid=12441
http://www.specagent.com/Lookup?uid=123457035667
http://www.specagent.com/Lookup?uid=123457035668
http://www.specagent.com/Lookup?uid=123457035669
http://www.specagent.com/Lookup?uid=123457035670
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2. Connections: Hard wired. 

3. Connections: Wireless. 

4. Rated 960 W at 120-V ac for tungsten lighting, 10 A at 120-V ac or 10 A at 277-V ac for 

fluorescent or LED lighting, and 1/4 hp at 120-V ac. 

5. Integral relay for connection to BAS. 

6. Adjustable time delay of five] minutes. 

7. Able to be locked to Automatic-On mode. 

8. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 lux). 

9. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

2.5 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: 0.035-inch- (1-mm-) thick, satin-finished, Type 302 

stainless steel. 

3. Material for Unfinished Spaces: Galvanized steel. 

4. Material for Damp Locations: Cast aluminum with lockable 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, die-cast aluminum with lockable cover. 

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. 

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. 
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3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 

Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 

installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (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 right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 

blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 

outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Adjust locations of floor service outlets and poke through assemblies in the field per 

dimensioned layouts on Exhibit plan drawings. 

3.2 IDENTIFICATION 

A. Comply with Section 26 0553 "Identification for Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 
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B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

C. Perform the following tests and inspections: 

1. Test Instruments: Use instruments that comply with UL 1436. 

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

D. 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. 

E. Test straight-blade for the retention force of the grounding blade according to NFPA 99. 

Retention force shall be not less than 4 oz. (115 g). 

F. Wiring device will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

END OF SECTION 26 2726 
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SECTION 26 5119 - LED INTERIOR LIGHTING 

PART 1 - PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior solid-state luminaires that use LED technology. 

2. Lighting fixture supports. 

B. Related Requirements: 

1. Section 26 0923 "Lighting Control Devices" for automatic control of lighting, including 

time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 

contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaires. 
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4. Include emergency lighting units, including batteries and chargers. 

5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 

laboratory with a current accreditation under the National Voluntary Laboratory 

Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for remaining 

luminaires shall be certified by manufacturer. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Samples: For each luminaire and for each color and texture with standard factory-applied finish. 

D. Samples for Initial Selection: For each type of luminaire with custom factory-applied finishes. 

1. Include Samples of luminaires and accessories involving color and finish selection. 

E. Samples for Verification: For each type of luminaire. 

1. Include Samples of luminaires and accessories to verify finish selection. 

F. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved: 

1. Lighting luminaires. 

2. Suspended ceiling components. 

3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the 

plane of the luminaires. 

4. Structural members to which equipment and or luminaires will be attached. 

5. Initial access modules for acoustical tile, including size and locations. 

6. Items penetrating finished ceiling, including the following: 

a. Other luminaires. 

b. Air outlets and inlets. 

c. Speakers. 

d. Sprinklers. 

e. Access panels. 
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f. Ceiling-mounted projectors. 

7. Moldings. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Certificates: For luminaires, accessories, and components, from 

manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

D. Detailed description of equipment anchorage devices on which the certification is based and 

their installation requirements. 

E. Product Certificates: For each type of luminaire. 

F. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 

a qualified testing agency. 

G. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 

and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Diffusers and Lenses:  One for every 100 of each type and rating installed. Furnish at 

least one of each type. 

2. Globes and Guards:  One for every 20 of each type and rating installed. Furnish at least 

one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 

agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
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defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 

Lighting Products, and complying with the applicable IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires. 

E. Mockups: For interior lighting luminaires in room or module mockups, complete with power 

and control connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 

2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 

fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7 

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation of 

any parts when subjected to the seismic forces specified and the luminaire will be fully 

operational during and after the seismic event." 
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2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 

class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global. 

D. Recessed Fixtures: Comply with NEMA LE 4. 

E. Bulb shape complying with ANSI C79.1. 

F. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

G. CRI of minimum 80. CCT of 3000 K. 

H. Rated lamp life of 35,000 hours. 

I. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

J. Internal driver. 

K. Nominal Operating Voltage:  277 V ac. 

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

L. Housings: 

1. Formed Steel housing and heat sink. 

2. Powder-coat painted finish. 

 

2.3 MANUFACTURERS 

A. Refer to Light Fixture Schedule on Sheet E00.0002 for listed project fixtures. 

B. Universal mounting bracket. 

C. Integral junction box with conduit fittings. 

2.4 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 
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3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 

operating conditions, and designed to permit relamping without use of tools. Designed to 

prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 

relamping and when secured in operating position. 

C. Diffusers and Globes: 

1.  Prismatic acrylic 

2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 

3. Glass: Annealed crystal glass unless otherwise indicated. 

4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

D. Housings: 

1. Formed Steel housing and heat sink. 

2. Powder-coat painted finish. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 

where they will be readily visible to service personnel, but not seen from normal viewing angles 

when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter, shape, size, wattage, and coating. 

c. CCT and CRI for all luminaires. 

2.5 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 

components are acceptable if they are within the range of approved Samples and if they can be 

and are assembled or installed to minimize contrast. 

2.6 LUMINAIRE FIXTURE SUPPORT COMPONENTS 

A. Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" 

for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 

same as luminaire. 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gauge. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 
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E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 

threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before fixture installation. Proceed with installation only after unsatisfactory 

conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 

3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 

2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Mounted Luminaire Support: 

1. Ceiling mount with two 5/32-inch- diameter aircraft cable supports 120 inches in length. 

2. Ceiling mount with pendant mount with 5/32-inch- diameter aircraft cable supports 

adjustable to 120 inches in length. 

3. Ceiling mount with hook mount. 
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H. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 

oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or 

rod for suspension for each unit length of luminaire chassis, including one at each end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 

to building structure. 

I. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 

2. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 26 0553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal. 

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

C. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

A. Comply with requirements for startup specified in Section 26 0943.16 "Addressable-Fixture 

Lighting Controls." 

B. Comply with requirements for startup specified in Section 26 0943.23 "Relay-Based Lighting 

Controls." 

 

END OF SECTION 26 5119 
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SECTION 27 05 26 - GROUNDING AND BONDING 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. Grounding conductors. 

2. Grounding connectors. 

3. Grounding busbars. 

4. Grounding rods. 

5. Grounding labeling. 

1.3 DEFINITIONS 

A. BCT: Bonding conductor for telecommunications. 

B. EMT: Electrical metallic tubing. 

C. TGB: Telecommunications grounding busbar. 

D. TMGB: Telecommunications main grounding busbar. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For communications equipment room signal reference grid. Include plans, 

elevations, sections, details, and attachments to other work. 

1.5 INFORMATIONAL SUBMITTALS 

A. As-Built Data: Plans showing as-built locations of grounding and bonding infrastructure, 

including the following: 

1. Ground rods. 
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2. Ground and roof rings. 

3. BCT, TMGB, TGBs, and routing of their bonding conductors. 

B. Qualification Data: For installation supervisor, and field inspector. 

C. Qualification Data: For testing agency and testing agency's field supervisor. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 

maintenance manuals. 

1. In addition to items specified in Section 01 77 00 "Operation and Maintenance Data," 

include the following: 

a. Result of the ground-resistance test, measured at the point of BCT connection. 

b. Result of the bonding-resistance test at each TGB and its nearest grounding 

electrode. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff. 

1. Installation Supervision: Installation shall be under the direct supervision of ITS 

Installer 2, who shall be present at all times when Work of this Section is performed at 

Project site. 

2. Field Inspector: Currently registered by BICSI as a registered communications 

distribution designer to perform the on-site inspection. 

PART 2 - PRODUCTS 

2.1 SYSTEM COMPONENTS 

A. Comply with J-STD-607-A. 

2.2 CONDUCTORS 

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

following: 

1. Harger Lightning & Grounding. 

2. Panduit Corp. 

3. TE Connectivity Ltd. 

http://www.specagent.com/Lookup?ulid=7609
http://www.specagent.com/Lookup?uid=123457030879
http://www.specagent.com/Lookup?uid=123457030880
http://www.specagent.com/Lookup?uid=123457030881
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B. Comply with UL 486A-486B. 

C. Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, 

insulated for 600 V, and complying with UL 83. 

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-

strand, UL-listed, Type THHN wire. 

 

D. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 

2. Stranded Conductors: ASTM B 8. 

3. Tinned Conductors: ASTM B 33. 

4. Bonding Cable: 28 kcmils (14.2 sq. mm), 14 strands of No. 17 AWG conductor, and 1/4 

inch (6.3 mm) in diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole 

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.3 CONNECTORS 

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

following: 

1. Burndy; Part of Hubbell Electrical Systems. 

2. Harger Lightning & Grounding. 

3. Panduit Corp. 

B. Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 

for specific types, sizes, and combinations of conductors and other items connected. Comply 

with UL 486A-486B. 

C. Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor 

when the connector is compressed around the conductor. Comply with UL 467. 

1. Electroplated tinned copper, C and H shaped. 

D. Signal Reference Grid Connectors: Combination of compression wire connectors, access floor 

grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed 

for the purpose. 

E. Busbar Connectors: Cast silicon bronze, solderless compression-type, mechanical connector; 

with a long barrel and two holes spaced on 5/8- or 1-inch (15.8- or 25.4-mm) centers for a two-

bolt connection to the busbar. 

F. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 

materials being joined and installation conditions. 

http://www.specagent.com/Lookup?ulid=7610
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2.4 GROUNDING BUSBARS 

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

following: 

1. Chatsworth Products, Inc. 

2. Harger Lightning & Grounding. 

3. Panduit Corp. 

B. TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches 

(6.3 by 100 mm) in cross section, length as indicated on Drawings. The busbar shall be NRTL 

listed for use as TMGB and shall comply with J-STD-607-A. 

1. Predrilling shall be with holes for use with lugs specified in this Section. 

2. Mounting Hardware: Stand-off brackets that provide a 4-inch (100-mm) clearance to 

access the rear of the busbar. Brackets and bolts shall be stainless steel. 

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 

600-V switchboards, impulse tested at 5000 V. 

C. Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid copper, accepting 

conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and 

complying with J-STD-607-A. Predrilling shall be with holes for use with lugs specified in this 

Section. 

1. Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware 

for attachment to the cabinet. 

2. Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch (483- or 584-

mm) equipment racks. Include a copper splice bar for transitioning to an adjoining rack, 

and stainless-steel or copper-plated hardware for attachment to the rack. 

3. Rack-Mounted Vertical Busbar: 72 or 36 inches (1827 or 914 mm) long, with stainless-

steel or copper-plated hardware for attachment to the rack. 

2.5 GROUND RODS 

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

following: 

1. Harger Lightning & Grounding. 

2. TE Connectivity Ltd. 

B. Ground Rods: [Copper-clad] [Zinc-coated] [Stainless-] steel[, sectional type]; [3/4 inch by 

10 feet (19 mm by 3 m)] [5/8 by 96 inches (16 by 2400 mm)] in diameter. 

2.6 LABELING 

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

following: 

1. Brother International Corporation. 

http://www.specagent.com/Lookup?ulid=7611
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2. HellermannTyton. 

3. Panduit Corp. 

B. 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. 

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal 

transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall 

provide a weatherproof and UV-resistant seal for label. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the ac grounding electrode system and equipment grounding for compliance with 

requirements for maximum ground-resistance level and other conditions affecting performance 

of grounding and bonding of the electrical system. 

B. Inspect the test results of the ac grounding system measured at the point of BCT connection. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Bonding shall include the ac utility power service entrance, the communications cable entrance, 

and the grounding electrode system. The bonding of these elements shall form a loop so that 

each element is connected to at least two others. 

B. Comply with NECA 1. 

C. Comply with J-STD-607-A. 

3.3 APPLICATION 

A. Conductors: Install solid conductor for [No. 8] <Insert number> AWG and smaller and 

stranded conductors for [No. 6] <Insert number> AWG and larger unless otherwise indicated. 

1. The bonding conductors between the TGB and structural steel of steel-frame buildings 

shall not be smaller than [No. 6] <Insert number> AWG. 

2. The bonding conductors between the TMGB and structural steel of steel-frame buildings 

shall not be smaller than [No. 6] <Insert number> AWG. 

B. Underground Grounding Conductors: Install bare copper conductor, No. 3/OAWG minimum. 

http://www.specagent.com/Lookup?uid=123457030893
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C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 

4. Connections to Structural Steel: Welded connectors. 

D. Conductor Support: 

1. Secure grounding and bonding conductors at intervals of not less than 36 inches (900 

mm). 

E. Grounding and Bonding Conductors: 

1. Install in the straightest and shortest route between the origination and termination point, 

and no longer than required. The bend radius shall not be smaller than eight times the 

diameter of the conductor. No one bend may exceed 90 degrees. 

2. Install without splices. 

3. Support at not more than 36-inch (900-mm) intervals. 

4. Install grounding and bonding conductors in 3/4-inch (21-mm) PVC conduit until conduit 

enters a telecommunications room. The grounding and bonding conductor pathway 

through a plenum shall be in EMT. Conductors shall not be installed in EMT unless 

otherwise indicated. 

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond 

the conductor to the conduit using a grounding bushing that complies with 

requirements in Section 27 05 28 "Pathways for Communications Systems," and 

bond both ends of the conduit to a TGB. 

3.4 GROUNDING ELECTRODE SYSTEM 

A. The BCT between the TMGB and the ac service equipment ground shall not be smaller than 

No. 3/0 AWG. 

3.5 GROUNDING BUSBARS 

A. Indicate locations of grounding busbars on Drawings. Install busbars horizontally, on insulated 

spacers 2 inches (50 mm) minimum from wall, 12 inches (300 mm) above finished floor unless 

otherwise indicated. 

B. Where indicated on both sides of doorways, route bus up to top of door frame, across top of 

doorway, and down; connect to horizontal bus. 

3.6 CONNECTIONS 

A. Bond metallic equipment in a telecommunications equipment room to the grounding busbar in 

that room, using equipment grounding conductors not smaller than No. 6 AWG. 
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B. Stacking of conductors under a single bolt is not permitted when connecting to busbars. 

C. Assemble the wire connector to the conductor, complying with manufacturer's written 

instructions and as follows: 

1. Use crimping tool and the die specific to the connector. 

2. Pretwist the conductor. 

3. Apply an antioxidant compound to all bolted and compression connections. 

D. Primary Protector: Bond to the TMGB with insulated bonding conductor. 

E. Interconnections: Interconnect all TGBs with the TMGB with the telecommunications backbone 

conductor. If more than one TMGB is installed, interconnect TMGBs using the grounding 

equalizer conductor. The telecommunications backbone conductor and grounding equalizer 

conductor size shall not be less than 2 kcmils/linear foot (1 sq. mm/linear meter) of conductor 

length, up to a maximum size of No. 3/0 AWG [168 kcmils (85 sq. mm)] unless otherwise 

indicated. 

F. Telecommunications Enclosures and Equipment Racks: Bond metallic components of 

enclosures to the telecommunications bonding and grounding system. Install vertically 

mounted rack grounding busbar unless the enclosure and rack are manufactured with the 

busbar. Bond the equipment grounding busbar to the TGB No. 2 AWG bonding conductors. 

G. Structural Steel: Where the structural steel of a steel frame building is readily accessible within 

the room or space, bond each TGB and TMGB to the vertical steel of the building frame. 

H. Electrical Power Panelboards: Where an electrical panelboard for telecommunications 

equipment is located in the same room or space, bond each TGB to the ground bar of the 

panelboard. 

I. Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and 

spaces. Comply with TIA/EIA-568-B.1 and TIA/EIA-568-B.2 when grounding screened, 

balanced, twisted-pair cables. 

J. Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or 

rack grounding bar. Power connection shall comply with NFPA 70; the equipment grounding 

conductor in the power cord of cord- and plug-connected equipment shall be considered as a 

supplement to bonding requirements in this Section. 

K. Access Floors: Bond all metal parts of access floors to the TGB. 

L. Equipment Room Signal Reference Grid: Provide a low-impedance path between 

telecommunications cabinets, equipment racks, and the reference grid, using No. 6 AWG 

bonding conductors. 

1. Install the conductors in grid pattern on 4-foot (1200-mm) centers, allowing bonding of 

one pedestal from each access floor tile. 

2. Bond the TGB of the equipment room to the reference grid at two or more locations. 

3. Bond all conduits and piping entering the equipment room to the TGB at the perimeter of 

the room. 
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3.7 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when indicated as 

part of duct-bank installation. 

B. Comply with IEEE C2 grounding requirements. 

C. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 

floor, close to wall, and set rod depth so 4 inches (100 mm) extends above finished floor. If 

necessary, install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-

copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall. 

Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive 

insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150 

mm) below concrete. Seal floor opening with waterproof, nonshrink grout. 

D. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 

cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 

ground rod or grounding conductor. Make connections with No. 4 AWG minimum, bonding 

conductor. Train conductors level or plumb around corners and fasten to manhole walls. 

Connect grounding conductors to cable armor and cable shields according to written 

instructions by manufacturer of splicing and termination kits. 

3.8 IDENTIFICATION 

A. Labels shall be preprinted or computer-printed type. 

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier 

for the space containing the TMGB. 

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for 

the space containing the TGB. 

3. Label the BCT and each telecommunications backbone conductor at its attachment point: 

"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT 

REMOVE OR DISCONNECT!" 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to manufacturer's 

written instructions. 

2. Test the bonding connections of the system using an ac earth ground-resistance tester, 

taking two-point bonding measurements in each telecommunications equipment room 
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containing a TMGB and a TGB and using the process recommended by BICSI TDMM. 

Conduct tests with the facility in operation. 

a. Measure the resistance between the busbar and the nearest available grounding 

electrode. The maximum acceptable value of this bonding resistance is 100 

milliohms. 

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not 

more than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 

2.0 percent. 

a. With the grounding infrastructure completed and the communications system 

electronics operating, measure the current in every conductor connected to the 

TMGB. Maximum acceptable ac current level is 1 A. 

D. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify 

Architect promptly and include recommendations to reduce ground resistance. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 27 05 26
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SECTION 27 05 28 - 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. Nonmetallic conduits and fittings. 

3. Metal wireways and auxiliary gutters. 

4. Nonmetallic wireways and auxiliary gutters. 

5. Surface pathways. 

6. Boxes, enclosures, and cabinets. 

B. Related Requirements: 

1. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for conduits, wireways, 

surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving 

electrical systems. 

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface pathways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 

attachment details. 

C. Samples: For wireways, nonmetallic wireways, and surface pathways and for each color and 

texture specified, 12 inches (300 mm) long. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of pathway groups with common supports. 

2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

B. Qualification Data: For professional engineer. 

C. Seismic Qualification Certificates: For pathway racks, enclosures, cabinets, equipment racks 

and their mounting provisions, including those for internal components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which certification is based and 

their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which 

certification is based and their installation requirements. 

D. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

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

following: 

1. O-Z/Gedney; a brand of Emerson Industrial Automation. 

2. Southwire Company. 

3. Thomas & Betts Corporation; A Member of the ABB Group. 

B. 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. 

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

D. ARC: Comply with ANSI C80.5 and UL 6A. 

E. IMC: Comply with ANSI C80.6 and UL 1242. 

F. PVC-Coated Steel Conduit: PVC-coated IMC. 

http://www.specagent.com/Lookup?ulid=2279
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1. Comply with NEMA RN 1. 

2. Coating Thickness: 0.040 inch (1 mm), minimum. 

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

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

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 

NFPA 70. 

2. Fittings for EMT: 

a. Material: die cast. 

b. Type: compression. 

3. 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. 

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), 

with overlapping sleeves protecting threaded joints. 

I. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 

protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

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

following: 

1. AFC Cable Systems; a part of Atkore International. 

2. Carlon; a brand of Thomas & Betts Corporation. 

3. Thomas & Betts Corporation; A Member of the ABB Group. 

B. 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. 

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 

D. Rigid HDPE: Comply with UL 651A. 

E. Continuous HDPE: Comply with UL 651B. 

F. RTRC: Comply with UL 1684A and NEMA TC 14. 

G. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material. 

http://www.specagent.com/Lookup?ulid=2282
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H. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS 

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

following: 

1. Carlon; a brand of Thomas & Betts Corporation. 

2. Dura-Line. 

3. IPEX USA LLC. 

B. Description: Comply with UL 2024; flexible-type pathway, approved for plenum or general-use 

installation unless otherwise indicated. 

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. 

2.4 METAL WIREWAYS AND AUXILIARY GUTTERS 

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

following: 

1. B-line, an Eaton business. 

2. Hoffman; a brand of Pentair Equipment Protection. 

3. Square D; by Schneider Electric. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R or Type 4 unless 

otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

2. Comply with TIA-569-B. 

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: Flanged-and-gasketed type unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish. 

2.5 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

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

following: 

1. Allied Moulded Products, Inc. 

http://www.specagent.com/Lookup?ulid=2285
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2. Carlon; a brand of Thomas & Betts Corporation. 

3. Hoffman; a brand of Pentair Equipment Protection. 

B. General Requirements for Nonmetallic Wireways and Auxiliary Gutters: 

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. 

C. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without 

holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with 

captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-

steel screws and oil-resistant gaskets. 

D. Description: PVC, extruded and fabricated to required size and shape, and having snap-on 

cover, mechanically coupled connections, and plastic fasteners. 

E. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 

straps, end caps, and other fittings shall match and mate with wireways as required for complete 

system. 

F. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.6 SURFACE PATHWAYS 

A. General Requirements for Surface Pathways: 

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. Surface Metal Pathways: Galvanized steel with snap-on covers complying with UL 5. 

Manufacturer's standard enamel finish in color selected by Architect. 

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

following: 

a. MonoSystems, Inc. 

b. Panduit Corp. 

c. Wiremold / Legrand. 

C. Surface Nonmetallic Pathways: Two- or three-piece construction, complying with UL 5A, and 

manufactured of rigid PVC with texture and color selected by Architect from [manufacturer's 

standard] [custom] colors. Product shall comply with UL-94 V-0 requirements for self-

extinguishing characteristics. 

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

following: 

a. Carlon; a brand of Thomas & Betts Corporation. 
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b. Panduit Corp. 

c. Wiremold / Legrand. 

2.7 BOXES, ENCLOSURES, AND CABINETS 

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

following: 

1. Carlon; a brand of Thomas & Betts Corporation. 

2. Crouse-Hinds, an Eaton business. 

3. O-Z/Gedney; a brand of Emerson Industrial Automation. 

B. 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. 

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. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 

F. 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. 

G. Nonmetallic Floor Boxes: Nonadjustable, rectangular. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

I. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 

galvanized, cast iron with gasketed cover. 

J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep) 

4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm by 60 mm by 60 mm deep)] . 

K. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 
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http://www.specagent.com/Lookup?uid=123457030925
http://www.specagent.com/Lookup?ulid=2300
http://www.specagent.com/Lookup?uid=123457030946
http://www.specagent.com/Lookup?uid=123457030928
http://www.specagent.com/Lookup?uid=123457030934
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L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R with 

continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 

2. Nonmetallic Enclosures: 

a. Material: Plastic. 

b. Finished inside with radio-frequency-resistant paint. 

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 

1. NEMA 250, Type 1 or Type 3R, 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. 

2.8 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING 

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. 

3. Comply with TIA-569-B. 

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, provide products by one of the 

following: 

a. Armorcast Products Company. 

b. Carson Industries LLC. 

c. Quazite: Hubbell Power Systems, Inc. 

2. Standard: Comply with SCTE 77. 

3. Configuration: Designed for flush burial with integral closed 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. 

http://www.specagent.com/Lookup?ulid=2305
http://www.specagent.com/Lookup?uid=123457030968
http://www.specagent.com/Lookup?uid=123457030969
http://www.specagent.com/Lookup?uid=123457030972
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6. Cover Legend: Molded lettering, "COMMUNICATIONS.". 

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. 

2.9 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. 

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 PATHWAY APPLICATION 

A. Indoors: Apply pathway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 

2. Exposed, Not Subject to Severe Physical Damage: EMT. 

3. Exposed and Subject to Severe Physical Damage: IMC. 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 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 

5. Damp or Wet Locations: IMC. 

6. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental 

Air: EMT. 

7. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: EMT. 

8. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or 

Communications Cable: EMT. 

9. 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. 

B. Minimum Pathway Size: 3/4-inch (21-mm) trade size. Minimum size for optical-fiber cables is 

1 inch (27 mm). 
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C. 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 compression fittings. Comply with NEMA FB 2.10. 

D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

E. Install surface pathways only where indicated on Drawings. 

F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C). 

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 26 05 29 "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. 

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. 
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4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

5. Change from ENT to IMC 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. Surface Pathways: 

1. Install surface pathway for surface telecommunications outlet boxes only where indicated 

on Drawings. 

2. Install surface pathway with a minimum 2-inch (50-mm) radius control at bend points. 

3. Secure surface pathway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight pathway 

section. Support surface pathway according to manufacturer's written instructions. Tape 

and glue are not acceptable support methods. 

S. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and 

nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (21-mm) Trade Size and Smaller: Install pathways in maximum lengths of 50 

feet (15 m). 
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2. 1-Inch (27-mm) Trade Size and Larger: Install pathways in maximum lengths of 75 feet 

(23 m). 

3. 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. 

T. 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 

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway 

sealing fittings according to NFPA 70. 

U. 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. 

V. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings. 

W. Expansion-Joint Fittings: 

1. 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. 

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. 
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X. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height measured to 

bottom of box unless otherwise indicated. 

Y. 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. 

Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel. 

AA. 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. 

BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits. 

CC. Set metal floor boxes level and flush with finished floor surface. 

DD. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 

bottom as specified in Section 31 20 00 "Earth Moving" for pipe less than 6 inches (150 

mm) in nominal diameter. 

2. Install backfill as specified in Section 31 20 00 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 

as temperature changes during this process. Firmly hand tamp backfill around conduit to 

provide maximum supporting strength. After placing controlled backfill to within 12 

inches (300 mm) of finished grade, make final conduit connection at end of run and 

complete backfilling with normal compaction as specified in Section 31 20 00 "Earth 

Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 

throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 

at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) 

on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 

penetrate building foundations, extend steel conduit horizontally a minimum of 60 

inches (1500 mm) from edge of foundation or equipment base. Install insulated 

grounding bushings on terminations at equipment. 
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6. Warning Planks: Bury warning planks approximately 12 inches (300 mm) above direct-

buried conduits, but a minimum of 6 inches (150 mm) below grade. Align planks along 

centerline of conduit. 

7. Underground Warning Tape: Comply with requirements in Section 26 05 53 

"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 handholes with bottom below frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 

as required for installation and support of cables and conductors and as indicated. Select arm 

lengths to be long enough to provide spare space for future cables, but short enough to preserve 

adequate working clearances in enclosure. 

F. Field cut openings for conduits according to enclosure manufacturer's written instructions. Cut 

wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 

to be used, and seal around penetrations after fittings are installed. 

3.5 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 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways 

and Cabling." 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 07 84 13 "Penetration Firestopping." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
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2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 

END OF SECTION 27 05 28 
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SECTION 27 05 44 - SLEEVES AND SLEEVE SEALS FOR COMMUNICATIONS PATHWAYS 

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 pathway and cable penetration of non-fire-rated construction walls and floors. 

2. Sleeve-seal systems. 

3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

B. Related Requirements: 

1. Section 07 84 13 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 

penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 

sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 

joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 
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D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized-steel sheet. 

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 pathway or cable. 

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

following: 

a. Advance Products & Systems, Inc. 

b. Pipeline Seal and Insulator, Inc. 

c. Proco Products, Inc. 

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size of pipe. 

3. Pressure Plates: Plastic. 

4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, 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, provide products by the 

following: 

a. HOLDRITE. 

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. 

http://www.specagent.com/Lookup?ulid=2327
http://www.specagent.com/Lookup?uid=123457030986
http://www.specagent.com/Lookup?uid=123457030989
http://www.specagent.com/Lookup?uid=123457030990
http://www.specagent.com/Lookup?ulid=2329
http://www.specagent.com/Lookup?uid=123457030994
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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. 

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 pathway or cable, using joint sealant 

appropriate for size, depth, and location of joint. Comply with requirements in 

Section 07 92 00 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 

between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 

protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 

pathway 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. 
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E. Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with flexible 

boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron 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 pathway 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 pathway 

entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for pathway or 

cable material and size. Position pathway or cable in center of sleeve. Assemble mechanical 

sleeve seals and install in annular space between pathway 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 27 05 44 
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SECTION 27 15 00 - COMMUNICATIONS HORIZONTAL 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. UTP cabling. 

2. Multiuser telecommunications outlet assemblies. 

3. Cable connecting hardware, patch panels, and cross-connects. 

4. Telecommunications outlet/connectors. 

5. Cabling system identification products. 

6. Cable management system. 

B. Related Requirements: 

1. Section 27 13 00 "Communications Backbone Cabling" for voice and data cabling 

associated with system panels and devices. 

1.3 DEFINITIONS 

A. BICSI: Building Industry Consulting Service International. 

B. Consolidation Point: A location for interconnection between horizontal cables extending from 

building pathways and horizontal cables extending into furniture pathways. 

C. Cross-Connect: A facility enabling the termination of cable elements and their interconnection 

or cross-connection. 

D. EMI: Electromagnetic interference. 

E. IDC: Insulation displacement connector. 

F. LAN: Local area network. 

G. MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of several 

telecommunications outlet/connectors. 

H. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet 

cable terminates. 

I. RCDD: Registered Communications Distribution Designer. 
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J. UTP: Unshielded twisted pair. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate layout and installation of telecommunications cabling with Owner's 

telecommunications and LAN equipment and service suppliers. 

B. Coordinate telecommunications outlet/connector locations with location of power receptacles at 

each work area. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified layout technician, installation supervisor, and field inspector. 

B. Source quality-control reports. 

C. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For splices and connectors to include in maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 
 

 COMMUNICATIONS HORIZONTAL CABLING  
Copyright 2021 IDS Group 

27 15 00 - 3 

2. Program Software Backup: On magnetic media or compact disk, complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Patch-Panel Units: One of each type. 

2. Connecting Blocks: One of each type. 

3. Device Plates: One of each type. 

4. Multiuser Telecommunications Outlet Assemblies: One of each type. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff. 

1. Layout Responsibility: Preparation of Shop Drawings Cabling Administration Drawings, 

and field testing program development by an RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision of Registered 

Technician or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

B. Testing Agency Qualifications: An NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to 

supervise on-site testing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test optical fiber cables to determine the continuity of the strand end to end. Use optical 

fiber flashlight or optical loss test set. 

2. Test optical fiber cables 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. 

PART 2 - PRODUCTS 

2.1 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 a 

"permanent link," a term that is used in the testing protocols. 
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1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors 

be installed for each work area. 

2. Horizontal cabling shall contain no more than 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. 

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend 

from the telecommunications outlet/connectors to the station equipment. 

C. The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable 

length does not include an allowance for the length of 16 feet (4.9 m) to the workstation 

equipment or in the horizontal cross-connect. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Horizontal cabling system shall comply with transmission standards in 

TIA/EIA-568-B.1 when tested according to test procedures of this standard. 

B. 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. 

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. Grounding: Comply with J-STD-607-A. 

2.3 BACKBOARDS 

A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm). 

Comply with requirements in Section 06 10 53 "Miscellaneous Rough Carpentry" for plywood 

backing panels. 

2.4 UTP CABLE 

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

following: 

1. AMP NETCONNECT; a TE Connectivity Ltd. company. 

2. General Cable; General Cable Corporation. 

3. Optical Cable Corporation. 

B. Description: 100-ohm, four-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 & Category 6. 

http://www.specagent.com/Lookup?ulid=2344
http://www.specagent.com/Lookup?uid=123457031331
http://www.specagent.com/Lookup?uid=123457031325
http://www.specagent.com/Lookup?uid=123457031333
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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. 

b. Communications, Plenum Rated: Type CMP, complying with NFPA 262. 

c. Communications, Riser Rated: Type CMR, complying with UL 1666. 

d. Communications, Limited Purpose: Type CMX. 

e. Multipurpose: Type MP or MPG. 

f. Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262. 

g. Multipurpose, Riser Rated: Type MPR, complying with UL 1666. 

2.5 UTP CABLE HARDWARE 

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

following: 

1. AMP NETCONNECT; a TE Connectivity Ltd. company. 

2. Hubbell Premise Wiring. 

3. Panduit Corp. 

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 5e & 110-style IDC for Category 6. Provide 

blocks for the number of cables terminated on the block, plus 25 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 conductor group of indicated cables, 

plus spares and blank positions adequate to suit specified expansion criteria. 

F. Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with 

integral IDC-type terminals. 

G. Patch Cords: Factory-made, four-pair cables in 48-inch1200-mm lengths; terminated with eight-

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. 

http://www.specagent.com/Lookup?ulid=2363
http://www.specagent.com/Lookup?uid=123457031347
http://www.specagent.com/Lookup?uid=123457031345
http://www.specagent.com/Lookup?uid=123457031340
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2.6 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: Four-port-connector assemblies mounted in single faceplate. 

1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 26 27 26 "Wiring 

Devices." 

2. Metal Faceplate: Stainless steel, complying with requirements in Section 26 27 26 

"Wiring Devices." 

3. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and 

coaxial work area cords. 

a. Flush mounting jacks, positioning the cord at a 45-degree angle. 

4. Legend: Factory labeled by silk-screening or engraving for stainless steel faceplates. 

5. Legend: Machine printed, in the field, using adhesive-tape label. 

6. Legend: Snap-in, clear-label covers and machine-printed paper inserts. 

2.7 GROUNDING 

A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for Communications 

Systems" for grounding conductors and connectors. 

B. Comply with J-STD-607-A. 

2.8 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, 

laminating adhesives, and inks used by label printers. 

B. Comply with requirements in Section 26 05 53 "Identification for Electrical Systems." 

2.9 CABLE MANAGEMENT SYSTEM 

A. Description: Computer-based cable management system, with integrated database capabilities. 

B. Document physical characteristics by recording the network, TIA/EIA details, and connections 

between equipment and cable. 

C. Information shall be presented in database view, schematic plans, or technical drawings. 

1. AutoCAD drawing software shall be used as drawing and schematic plans software. 

D. System shall interface with the following testing and recording devices: 

1. Direct upload tests from circuit testing instrument into the personal computer. 

2. Direct download circuit labeling into labeling printer. 
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2.10 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3. 

E. 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. 

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

G. 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. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters[. 

Conceal pathways and cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 

2. Comply with requirements in Section 27 05 28 "Pathways for Communications Systems." 

B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible. 

C. Wiring within Enclosures: 

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. Install conductors parallel with or at right angles to sides and back of enclosure. 

3.3 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." 
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3. Install 110-style IDC termination hardware unless otherwise indicated. 

4. MUTOA shall not be used as a cross-connect point. 

5. Consolidation points may be used only for making a direct connection to 

telecommunications outlet/connectors: 

a. Do not use consolidation point as a cross-connect point, as a patch connection, or 

for direct connection to workstation equipment. 

b. Locate consolidation points for UTP at least 49 feet (15 m) from communications 

equipment room. 

6. Terminate conductors; no cable shall contain unterminated elements. Make terminations 

only at indicated outlets, terminals, cross-connects, and patch panels. 

7. 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. 

8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 

bending cables to smaller radii than minimums recommended by manufacturer. 

9. 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. 

10. 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. 

11. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps 

shall not be used for heating. 

12. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 

each end of cable. 

13. 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. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 

2. Cable may be terminated on connecting hardware that is rack or cabinet mounted. 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 

with terminating hardware and interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches (200 mm) above 

ceilings by cable supports not more than [60 inches (1524 mm)] <Insert dimension> 

apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 

potentially damaging items. 

F. 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. 
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2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches 

(915 mm). 

G. Group connecting hardware for cables into separate logical fields. 

H. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B 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). 

3.4 FIRESTOPPING 

A. Comply with requirements in Section 07 84 13 "Penetration Firestopping." 

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

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 
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3.5 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 

Chapter. 

B. Comply with 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. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with 

requirements for identification specified in Section 26 05 53 "Identification for Electrical 

Systems." 

1. Administration Class: 1. 

2. Color-code cross-connect fields. Apply colors to voice and data service backboards, 

connections, covers, and labels. 

B. Using cable management system software specified in Part 2, develop Cabling Administration 

Drawings for system identification, testing, and management. Use unique, alphanumeric 

designation for each cable and label cable, jacks, connectors, and terminals to which it connects 

with same designation. At completion, cable and asset management software shall reflect as-

built conditions. 

C. Comply with requirements in Section 09 91 23 "Interior Painting" for painting backboards. For 

fire-resistant plywood, do not paint over manufacturer's label. 

D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for 

Class 2 level of administration, including optional identification requirements of this standard. 

E. Cable Schedule: Post in prominent location in each equipment room and wiring closet. List 

incoming and outgoing cables and their designations, origins, and destinations. Protect with 

rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules 

for Project. 

F. Cabling Administration Drawings: Show building floor plans with cabling administration-point 

labeling. Identify labeling convention and show labels for telecommunications closets, 

backbone pathways and cables, terminal hardware and positions, horizontal cables, work areas 

and workstation terminal positions, grounding buses and pathways, and equipment grounding 

conductors. Follow convention of TIA/EIA-606-A. Furnish electronic record of all drawings, in 

software and format selected by Owner. 

G. Cable and Wire Identification: 



IDS Group 

055.7853.000 

 

April 15, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 
 

 COMMUNICATIONS HORIZONTAL CABLING  
Copyright 2021 IDS Group 

27 15 00 - 11 

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 shall be identified 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. 

6. Uniquely identify and label work area cables extending from the MUTOA to the work 

area. These cables may not exceed the length stated on the MUTOA label. 

H. 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. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Visually inspect UTP and optical fiber cable 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 confirm Category 5e, & Category 6, marking of outlets, cover plates, 

outlet/connectors, and patch panels. 

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 

and patch cords, and labeling of all components. 

4. Test UTP backbone 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 
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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. 

5. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-

B.1. Use only test cords and adapters that are qualified by test equipment 

manufacturer for channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Horizontal and multimode backbone link measurements: Test at 850 or 1300 

nm in 1 direction according to TIA-526-14-A, Method B, One Reference 

Jumper. 

2) Attenuation test results for backbone links shall be less than 2.0 dB. 

Attenuation test results shall be less than that calculated according to 

equation in TIA/EIA-568-B.1. 

6. UTP Performance Tests: 

a. Test for each outlet and MUTOA. Perform the following tests according to 

TIA/EIA-568-B.1 and TIA/EIA-568-B.2: 

1) Wire map. 

2) Length (physical vs. electrical, and length requirements). 

3) Insertion loss. 

4) Near-end crosstalk (NEXT) loss. 

5) Power sum near-end crosstalk (PSNEXT) loss. 

6) Equal-level far-end crosstalk (ELFEXT). 

7) Power sum equal-level far-end crosstalk (PSELFEXT). 

8) Return loss. 

9) Propagation delay. 

10) Delay skew. 

7. Optical Fiber Cable Performance Tests: Perform optical fiber end-to-end link tests 

according to TIA/EIA-568-B.1 and TIA/EIA-568-B.3. 

8. Coaxial Cable Tests: Conduct tests according to Section 27 41 33 "Master Antenna 

Television System." 

9. Final Verification Tests: Perform verification tests for UTP[ and optical fiber] systems 

after the complete communications cabling and workstation outlet/connectors are 

installed. 

a. Voice Tests: These tests assume that dial tone service has been installed. Connect 

to the network interface device at the demarcation point. Go off-hook and listen 

and receive a dial tone. If a test number is available, make and receive a local, long 

distance, and digital subscription line telephone call. 

b. Data Tests: These tests assume the Information Technology Staff has a network 

installed and is available to assist with testing. Connect to the network interface 

device at the demarcation point. Log onto the network to ensure proper connection 

to the network. 
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D. Document data for each measurement. 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. 

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

F. Prepare test and inspection reports. 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning with Substantial Completion, provide software support for two 

years. 

B. Upgrade Service: Update software to latest version at Project completion. Install and program 

software upgrades that become available within two years from date of Substantial Completion. 

Upgrading software shall include operating system. Upgrade shall include new or revised 

licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 

Owner to upgrade computer equipment if necessary. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel in 

cable-plant management operations, including changing signal pathways for different 

workstations, rerouting signals in failed cables, and keeping records of cabling assignments and 

revisions when extending wiring to establish new workstation outlets. Include training in 

cabling administration software. 

END OF SECTION 27 15 00
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SECTION 28 31 00 – FIRE ALARM SYSTEM 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. This section of the specification includes the furnishing, installation, and connection of an 

intelligent reporting, microprocessor controlled, addressable, fire detection and emergency 

voice alarm communication system.  It shall include, but not be limited to, alarm initiating 

devices, alarm notification appliances, control panels, auxiliary control devices, annunciators, 

power supplies, and wiring as shown on the drawings and specified herein. 

B. The fire alarm system shall comply with requirements of NFPA Standard 72 for Protected 

Premises Signaling Systems except as modified and supplemented by this specification. The 

system shall be electrically supervised and monitor the integrity of all conductors. 

C. The system shall be an active/interrogative type system where each addressable device is 

repetitively scanned, causing a signal to be transmitted to the main fire alarm control panel 

(FACP) indicating that the device and its associated circuit wiring is functional. Loss of this 

signal at the main FACP shall result in a trouble indication as specified hereinafter for the 

particular input. 

D. The facility shall have an emergency voice alarm communication system.  Digitally stored 

message sequences shall notify the building occupants that a fire or life safety condition has 

been reported.  Message generator(s) shall be capable of automatically distributing up to eight 

(8) simultaneous, unique messages to appropriate audio zones within the facility based on the 

type and location of the initiating event.   The Fire Command Center (FCC) shall also support 

Emergency manual voice announcement capability for both system wide or selected audio 

zones, and shall include provisions for the system operator to override automatic messages 

system wide or in selected zones.     

E. The system shall be support additional, alternate Fire Command Centers, which shall be capable 

of simultaneous monitoring of all system events.  Alternate Fire Command Centers shall also 

support an approved method of transferring the control functions to an alternate Fire Command 

Center when necessary.  All Fire Command Centers shall be individually capable of assuming 

Audio Command functions such as Emergency Paging, audio zone control functions, and 

Firefighter's Telephone communication functions. 

F. Each designated zone shall transmit separate and different alarm, supervisory and trouble 

signals to the Fire Command Center (FCC) and designated personnel in other buildings at the 

site via a multiplex communication network. 

G. The fire alarm system shall be manufactured by an ISO 9001 certified company and meet the 

requirements of BS EN9001: ANSI/ASQC Q9001-1994. 

H. The system and its components shall be Underwriters Laboratories, Inc. listed under the 

appropriate UL testing standard as listed herein for fire alarm applications and the installation 

shall be in compliance with the UL listing. 
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1.2 SCOPE: 

A. A new intelligent reporting, microprocessor controlled fire detection system shall be installed in 

accordance with the specifications and drawings. 

B. The system shall be designed such that each signaling line circuit (SLC) is limited to only 80% 

of its total capacity at initial installation. 

C. Basic Performance: 

1. Alarm, trouble and supervisory signals from all intelligent reporting devices shall be 

encoded on NFPA Style 4 (Class B) Signaling Line Circuits (SLC). 

2. Initiation Device Circuits (IDC) shall be wired Class B (NFPA Style A) as part of an 

addressable device connected by the SLC Circuit. 

3. Notification Appliance Circuits (NAC) shall be wired Class B (NFPA Style Y) as part of 

an addressable device connected by the SLC Circuit. 

4. On Style 6 or 7 (Class A) configurations a single ground fault or open circuit on the 

system Signaling Line Circuit shall not cause system malfunction, loss of operating 

power or the ability to report an alarm.  

5. Alarm signals arriving at the FACP shall not be lost following a primary power failure 

(or outage) until the alarm signal is processed and recorded. 

6. Speaker circuits may be controlled by NAC outputs built into the amplifiers, which shall 

function as addressable points on the Digital Audio Loop. 

7. Notification Appliance Circuits (NAC) speaker circuits shall be arranged such that there 

is a minimum of one speaker circuit per floor of the building or smoke zone which ever is 

greater. 

8. Audio amplifiers and tone generating equipment shall be electrically supervised for 

normal and abnormal conditions. 

9. Notification Appliance Circuits (NAC) speaker circuits and control equipment shall be 

arranged such that loss of any one (1) speaker circuit will not cause the loss of any other 

speaker circuit in the system. 

10. Two-way emergency telephone communication circuits shall be supervised for open and 

short circuit conditions. 

11. Speaker circuits shall be arranged such that there is a minimum of one speaker circuit per 

smoke zone. 

12. Speaker circuits shall be electrically supervised for open and short circuit conditions. If a 

short circuit exists on a speaker circuit, it shall not be possible to activate that circuit.   

13. Audio amplifiers and tone generating equipment shall be electrically supervised for 

abnormal conditions. Digital amplifiers shall provide built-in speaker circuits, field 

configurable as four Class B (Style Y), or two Class A (Style Z) circuits. 

14. Digital amplifiers shall be capable of storing up to two minutes of digitally recorded 

audio messages and tones.  The digital amplifiers shall also be capable of supervising the 

connection to the associated digital message generator, and upon loss of that connection 

shall be capable of one of the following system responses: 

a. The digital amplifier shall automatically broadcast the stored audio message. 

b. The digital amplifier shall switch to a mode where a local bus input on the digital 

amplifier will accept an input to initiate a broadcast of the stored message. This 

bus input shall be connected to a NAC on a local FACP for the purpose of 

providing an alternate means of initiating an emergency message during a 

communication fault condition. 
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c. Speaker circuits shall be either 25 VRMS or 70VRMS. Speaker circuits shall have 

20% space capacity for future expansion or increased power output requirements. 

d. Two-way emergency telephone (Fire Fighter Telephone) communication shall be 

supported between the Audio Command Center and up to seven (7) remote Fire 

Fighter's Telephone locations simultaneously on a telephone riser. 

e. Means shall be provided to connect FFT voice communications to the speaker 

circuits in order to allow voice paging over the speaker circuit from a telephone 

handset. 

f. The digital audio message generator shall be of reliable, non-moving parts, and 

support the digital storage of up to 32 minutes of tones and emergency messages, 

shall support programming options to string audio segments together to create up 

to 1000 messages, or to loop messages and parts of messages to repeat for 

pre-determined cycles or indefinitely. 

D. Basic System Functional Operation 

When a fire alarm condition is detected and reported by one of the systems initiating devices, 

the following functions shall immediately occur: 

1. The System Alarm LED shall flash. 

2. A local piezo electric signal in the control panel shall sound. 

3. The 640-character LCD display shall indicate all information associated with the fire 

alarm condition, including the type of alarm point and its location within the protected 

premises. 

4. Printing and history storage equipment shall log the information associated each new fire 

alarm control panel condition, along with time and date of occurrence. 

5. All system output programs assigned via control-by-event interlock programming to be 

activated by the particular point in alarm shall be executed, and the associated system 

outputs (notification appliances and/or relays) shall be activated. 

6. The audio portion of the system shall sound the proper audio signal (consisting of tone, 

voice, or tone and voice) to the appropriate zones. 

1.3 SUBMITTALS 

A. General: 

1.  Two copies of all submittals shall be submitted to the Architect/Engineer for review. 

2.  All references to manufacturer's model numbers and other pertinent information herein is 

intended to establish minimum standards of performance, function and quality. Equivalent 

compatible UL-listed equipment from other manufacturers may be substituted for the 

specified equipment as long as the minimum standards are met. 

3.  All substitute equipment proposed as equal to the equipment specified herein, shall meet or 

exceed the following standards. For equipment other than that specified, the contractor 

shall supply proof that such substitute equipment equals or exceeds the features, functions, 

performance, and quality of the specified equipment. 

B. Shop Drawings: 

 

1.  Sufficient information, clearly presented, shall be included to determine compliance with 

drawings and specifications. 

2. Include manufacturer's name(s), model numbers, ratings, power requirements, equipment 
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layout, device arrangement, complete wiring point-to-point diagrams, and conduit layouts. 

3.  Show annunciator layout, configurations, and terminations. 

 

C. Manuals: 

 

1.  Submit simultaneously with the shop drawings, complete operating and maintenance 

manuals listing the manufacturer's name(s), including technical data sheets. 

2.  Wiring diagrams shall indicate internal wiring for each device and the interconnections 

between the items of equipment. 

3.  Provide a clear and concise description of operation that gives, in detail, the information 

required to properly operate the equipment and system. 

4.  Approvals will be based on complete submissions of manuals together with shop drawings. 

D. Software Modifications 

 

1. Provide the services of a factory trained and authorized technician to perform all system 

software modifications, upgrades or changes.  Response time of the technician to the site 

shall not exceed 4 hours. 

 

2.  Provide all hardware, software, programming tools and documentation necessary to modify 

the fire alarm system on site. Modification includes addition and deletion of devices, 

circuits, zones and changes to system operation and custom label changes for devices or 

zones. The system structure and software shall place no limit on the type or extent of 

software modifications on-site. Modification of software shall not require power-down of 

the system or loss of system fire protection while modifications are being made. 

 

E.  Certifications: 

 

 Together with the shop drawing submittal, submit a certification from the major equipment 

manufacturer indicating that the proposed supervisor of the installation and the proposed 

performer of contract maintenance is an authorized representative of the major equipment 

manufacturer. Include names and addresses in the certification. 

1.4 GUARANTY: 

 

  All work performed and all material and equipment furnished under this contract shall be free 

from defects and shall remain so for a period of at least one (1) year from the date of acceptance. 

The full cost of maintenance, labor and materials required to correct any defect during this one 

year period shall be included in the submittal bid. 

1.5 POST CONTRACT MAINTENANCE: 

 

A.  Complete maintenance and repair service for the fire alarm system shall be available from a 

factory trained authorized representative of the manufacturer of the major equipment for a period 

of five (5) years after expiration of the guaranty. 
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1.6 POST CONTRACT EXPANSIONS: 

A. The contractor shall have the ability to provide parts and labor to expand the system specified, if 

so requested, for a period of five (5) years from the date of acceptance. 

1.7 APPLICABLE PUBLICATIONS: 

 

 The publications listed below form a part of this specification. The publications are referenced in 

text by the basic designation only. 

  

A. National Fire Protection Association (NFPA) - USA: 

 

 No. 12A  Halon 1301 Extinguishing Systems 

No. 13   Sprinkler Systems 

No. 15   Water Spray Systems 

No. 16   Foam/Water Deluge and Foam/Water Spray Systems 

No. 17   Dry Chemical Extinguishing Systems 

No. 17A  Wet Chemical Extinguishing Systems  

 No. 70   National Electric Code (NEC) 

 No. 72-1996  National Fire Alarm Code 

 No. 90A  Air Conditioning Systems 

 No. 92A  Smoke Control Systems 

 No. 92B  Smoke Management Systems in Malls, Atria, Large Areas 

 No. 101  Life Safety Code 

  

B. Underwriters Laboratories Inc. (UL) - USA: 

 

 No. 50   Cabinets and Boxes 

 No. 268 Smoke Detectors for Fire Protective Signaling Systems 

 No. 864 Control Units for Fire Protective Signaling Systems 

 No. 268A Smoke Detectors for Duct Applications. 

 No. 521 Heat Detectors for Fire Protective  

 No. 228 Door Closers-Holders for Fire Protective Signaling Systems. 

 No. 464 Audible Signaling Appliances. 

 No. 38             Manually Actuated Signaling Boxes. 

 No. 346 Waterflow Indicators for Fire Protective Signaling Systems. 

 No. 1481 Power supplies for Fire Protective Signaling Systems. 

 No. 1076 Control Units for Burglar Alarm Proprietary Protective Signaling Systems. 

 No. 1971 Visual Notification Appliances. 

  

C. Local and State Building Codes. 

 

D. All requirements of the Authority Having Jurisdiction (AHJ). 

1.8 APPROVALS: 

A. The system shall have proper listing and/or approval from the following nationally recognized 

agencies: 
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UL Underwriters Laboratories Inc 

FM  Factory Mutual 

FM6320  Approved for Gas Detection 

  

B. The Fire Alarm Control Panel and all transponders shall meet the modular listing requirements of 

the ninth edition of UL Standard 864 (Control Units). Each subassembly, including all printed 

circuits, shall include the appropriate UL modular label. This includes all printed circuit board 

assemblies, power supplies, and enclosure parts.  Systems that do not include modular labels 

may require return to the factory for system upgrades, and are not acceptable. 

  

C. The system shall be listed by the national agencies as suitable for extinguishing release 

applications.  The system shall support release of high and low pressure CO2. 

  

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIAL, GENERAL: 

A. All equipment and components shall be new, and the manufacturer's current model. The 

materials, appliances, equipment and devices shall be tested and listed by a nationally 

recognized approvals agency for use as part of a protected premises protective signaling (fire 

alarm) system. The authorized representative of the manufacturer of the major equipment, such 

as control panels, shall be responsible for the satisfactory installation of the complete system. 

B. All equipment and components shall be installed in strict compliance with each manufacturer's 

recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, 

schematics, physical equipment sizes, etc. before beginning system installation. Refer to the 

riser/connection diagram for all specific system installation/termination/wiring data. 

C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in 

place (e.g., detectors shall not be supported solely by suspended ceilings). Fasteners and 

supports shall be adequate to support the required load. 

2.2 CONDUIT AND WIRE: 

A. Conduit: 

 

1.  Conduit shall be in accordance with The National Electrical Code (NEC), local and state 

requirements. 

2.  Where possible, all wiring shall be installed in conduit or raceway. Conduit fill shall not 

exceed 40 percent of interior cross sectional area where three or more cables are contained 

within a single conduit. 

3.  Cable must be separated from any open conductors of Power, or Class 1 circuits, and shall 

not be placed in any conduit, junction box or raceway containing these conductors, as per 

NEC Article 760. 

4. Wiring for 24 volt control, alarm notification, emergency communication and similar 

power-limited auxiliary functions may be run in the same conduit as initiating and 
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signaling line circuits. All circuits shall be provided with transient suppression devices and 

the system shall be designed to permit simultaneous operation of all circuits without 

interference or loss of signals. 

5.  Conduit shall not enter the fire alarm control panel, or any other remotely mounted control 

panel equipment or backboxes, except where conduit entry is specified by the FACP 

manufacturer. 

6.  Conduit shall be 3/4 inch (19.1 mm) minimum. 

 

B. Wire 

 

1.  All fire alarm system wiring must be new. 

2.  Wiring shall be in accordance with local, state and national codes (e.g., NEC Article 760) 

and as recommended by the manufacturer of the fire alarm system. Number and size of 

conductors shall be as recommended by the fire alarm system manufacturer, but not less 

than 18 AWG (1.02 mm) for initiating device circuits, signaling line circuits, and 

notification appliance circuits. 

3.  All wire and cable shall be listed and/or approved by a recognized testing agency for use 

with a protective signaling system. 

4.  Wire and cable not installed in conduit shall have a fire resistance rating suitable for the 

installation as indicated in NFPA 70 (e.g., FPLR). 

5.  The system shall permit the use of IDC and NAC wiring in the same conduit with the 

multiplex communication loop. 

6.  All field wiring shall be completely supervised.  In the event of a primary power failure, 

disconnected standby battery, removal of any internal modules, or any open circuits in the 

field wiring; a trouble signal will be activated until the system and its associated field 

wiring are restored to normal condition. 

7.  All analog voice speaker and analog telephone circuits shall use twisted/shielded pair to 

eliminate cross talk. 

 
C.  Terminal Boxes, Junction Boxes and Cabinets: 

 

  All boxes and cabinets shall be UL listed for their intended purpose. 

 

D.  Initiating circuits shall be arranged to serve like categories (manual, smoke, waterflow). Mixed 

category circuitry shall not be permitted except on signaling line circuits connected to intelligent 

reporting devices. 

 

E.  The fire alarm control panel shall be connected to a separate dedicated branch circuit, maximum 

20 amperes. This circuit shall be labeled at the main power distribution panel as FIRE ALARM. 

Fire alarm control panel primary power wiring shall be 12 AWG. The control panel cabinet shall 

be grounded securely to either a cold water pipe or grounding rod. 

2.3 MAIN FIRE ALARM CONTROL PANEL OR NETWORK NODE: 

 

A.  The main FACP Central Console shall be a Simplex and shall contain a microprocessor based 

Central Processing Unit (CPU). The CPU shall communicate with and control the following 

types of equipment used to make up the system: intelligent addressable smoke and thermal (heat) 

detectors, addressable modules, control circuits, and notification appliance circuits, local and 

remote operator terminals, printers, annunciators, and other system-controlled devices. 
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B.  In conjunction with intelligent Loop Control Modules and Loop Expander Modules, the main 

FACP shall perform the following functions: 

 

1.  Supervise and monitor all intelligent addressable detectors and monitor modules connected 

to the system for normal, trouble and alarm conditions. 

2.  Supervise all initiating signaling and notification circuits throughout the facility by way of 

connection to addressable monitor and control modules. 

3. Detect the activation of any initiating device and the location of the alarm condition.  

Operate all notification appliances and auxiliary devices as programmed.  In the event of 

CPU failure, all SLC loop modules shall fallback to degrade mode.  Such degrade mode 

shall treat the corresponding SLC loop control modules and associated detection devices as 

conventional two-wire operation.  Any activation of a detector in this mode shall 

automatically activate associated Notification Appliance Circuits. 

4.  Visually and audibly annunciate any trouble, supervisory, security or alarm condition on 

operator's terminals, panel display, and annunciators. 

5.  When a fire alarm condition is detected and reported by one of the systems initiating 

devices or appliances, the following functions shall immediately occur: 

 
a.  The system alarm LED shall flash. 

b.  A local piezo-electric audible device in the control panel shall sound a distinctive 

signal. 

c.  The 640-character backlit LCD display shall indicate all information associated with 

the fire alarm condition, including the type of alarm point and its location within the 

protected premises. 

d.  Printing and history storage equipment shall log and print the event information 

along with a time and date stamp. 

e.  All system outputs assigned via preprogrammed equations for a particular point in 

alarm shall be executed, and the associated system outputs (alarm notification 

appliances and/or relays) shall be activated. 

f. When a trouble condition is detected and reported by one of the system initiating 

devices or appliances, the following functions shall immediately occur: 

g.  The system trouble LED shall flash. 

h.  A local piezo-electric audible device in the control panel shall sound a distinctive 

signal. 

i. The 640-character backlit LCD display shall indicate all information associated with 

the trouble condition, including the type of trouble point and its location within the 

protected premises. 

j. Printing and history storage equipment shall log and print the event information 

along with a time and date stamp. 

k. All system outputs assigned via preprogrammed equations for a particular point in 

trouble shall be executed, and the associated system outputs (trouble notification 

appliances and/or relays) shall be activated. 

 

6.  When a supervisory condition is detected and reported by one of the systems initiating 

devices or appliances, the following functions shall immediately occur: 

 

a.  The system trouble LED shall flash. 

b.  A local piezo-electric audible device in the control panel shall sound a distinctive 
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signal. 

c.  The 640-character backlit LCD display shall indicate all information associated with 

the supervisory condition, including the type of trouble point and its location within 

the protected premises. 

d.  Printing and history storage equipment shall log and print the event information 

along with a time and date stamp. 

e.  All system outputs assigned via preprogrammed equations for a particular point in 

trouble shall be executed, and the associated system outputs (notification appliances 

and/or relays) shall be activated. 

 

7.  When a security alarm condition is detected and reported by one of the systems initiating 

devices or appliances, the following functions shall immediately occur: 

 

a.  The system security LED shall flash. 

b.  A local piezo-electric audible device in the control panel shall sound a distinctive 

signal. 

c.  The 640-character backlit LCD display shall indicate all information associated with 

the fire alarm condition, including the type of alarm point and its location within the 

protected premises. 

d.  Printing and history storage equipment shall log and print the event information 

along with a time and date stamp. 

e.  All system outputs assigned via preprogrammed equations for a particular point in 

alarm shall be executed, and the associated system outputs (alarm notification 

appliances and/or relays) shall be activated. 

 

8.  When a pre-alarm condition is detected and reported by one of the systems initiating 

devices or appliances, the following functions shall immediately occur: 

 

a.  The system pre-alarm LED shall flash. 

b.  A local piezo-electric audible device in the control panel shall sound a distinctive 

signal. 

c.  The 640-character backlit LCD display shall indicate all information associated with 

the fire alarm condition, including the type of alarm point and its location within the 

protected premises. 

d.  Printing and history storage equipment shall log and print the event information 

along with a time and date stamp. 

e.  All system outputs assigned via preprogrammed equations for a particular point in 

alarm shall be executed, and the associated system outputs (alarm notification 

appliances and/or relays) shall be activated. 

 

C.  Operator Control 

 

1.  Acknowledge Switch: 

 

a. Activation of the control panel acknowledge switch in response to new alarms and/or 

troubles shall silence the local panel piezo electric signal and change the alarm and 

trouble LEDs from flashing mode to steady-ON mode. If multiple alarm or trouble 

conditions exist, depression of this switch shall advance the LCD display to the next 

alarm or trouble condition.  In addition, the FACP shall support Block Acknowledge 

to allow multiple trouble conditions to be acknowledged with a single depression of 
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this switch. 

b.  Depression of the Acknowledge switch shall also silence all remote annunciator 

piezo sounders. 

 

2. Signal Silence Switch: 

 

a.  Depression of the Signal Silence switch shall cause all programmed alarm 

notification appliances and relays to return to the normal condition. The selection of 

notification circuits and relays that are silence able by this switch shall be fully field 

programmable within the confines of all applicable standards. The FACP software 

shall include silence inhibit and auto-silence timers. 

 

3.  Drill Switch: 

 

a.  Depression of the Drill switch shall activate all programmed notification appliance 

circuits. The drill function shall latch until the panel is silenced or reset. 

 

4.  System Reset Switch: 

 

a.  Depression of the System Reset switch shall cause all electronically latched initiating 

devices to return to their normal condition. Initiating devices shall re-report if active.  

Active notification appliance circuits shall not silence upon Reset.  Systems that 

de-activate and subsequently re-activate notification appliance circuits shall not be 

considered equal.  All programmed Control-By-Event equations shall be 

re-evaluated after the reset sequence is complete if the initiating condition has 

cleared.  Non-latching trouble conditions shall not clear and re-report upon reset. 

 

5.  Lamp Test: 

 

a.  The Lamp Test switch shall activate all local system LEDs, light each segment of the 

liquid crystal display and display the panel software revision for service personal. 

 

6.  Scroll Display Keys: 

 

a.  There shall be Scroll Display keys for FIRE ALARM, SECURITY, 

SUPERVISORY, TROUBLE, and OTHER EVENTS.  Depression of the Scroll 

Display key shall display the next event in the selected queue allowing the operator 

to view events by type. 

 

7.  Print Screen: 

 

a.  Depression of the PRINT SCREEN switch shall send the information currently 

displayed on the 640-character display to the printer. 

 

D.  System Capacity and General Operation 

 

1.  The control panel shall be capable of expansion via up to 10 SLC modules.  Each module 

shall support a maximum of 318 analog/addressable devices for a maximum system 

capacity of 3180 points. The system shall be capable of 3072 annunciation points per 

system regardless of the number of addressable devices. 
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2.  The Fire Alarm Control Panel shall include a full featured operator interface control and 

annunciation panel that shall include a backlit 640-character liquid crystal display, 

individual, color coded system status LEDs, and a QWERTY style alphanumeric keypad 

for the field programming and control of the fire alarm system. Said LCD shall also support 

graphic bit maps capable of displaying the company name and logo of either the owner or 

installing company. 

3. All programming or editing of the existing program in the system shall be achieved without 

special equipment and without interrupting the alarm monitoring functions of the fire alarm 

control panel. 

4.  The FACP shall be able to provide the following software and hardware features: 

 

a.  Pre-signal and Positive Alarm Sequence: The system shall provide means to cause 

alarm signals to only sound in specific areas with a delay of the alarm from 60 to up 

to 180 seconds after start of alarm processing.  In addition, a Positive Alarm 

Sequence selection shall be available that allows a 15-second time period for 

acknowledging an alarm signal from a fire detection/initiating device.  If the alarm is 

not acknowledged within 15 seconds, all local and remote outputs shall automatically 

activate immediately.  

b.  Smoke Detector Pre-alarm Indication at Control Panel: To obtain early warning of 

incipient or potential fire conditions, the system shall support a programmable option 

to determine system response to real-time detector sensing values above the 

programmed setting. Two levels of Pre-alarm indication shall be available at the 

control panel: alert and action. 

c.  Alert: It shall be possible to set individual smoke detectors for pre-programmed 

pre-alarm thresholds.  If the individual threshold is reached, the pre-alarm condition 

shall be activated.  

d.  Action: If programmed for Action and the detector reaches a level exceeding the 

pre-programmed level, the control panel shall indicate an action condition. Sounder 

bases installed with either heat or smoke detectors shall automatically activate on 

action Pre-Alarm level, with general evacuation on Alarm level. 

e.  The system shall support a detector response time to meet world annunciation 

requirements of less than 3 seconds. 

f. Device Blink Control: Means shall be provided to turn off detector/module LED 

strobes for special areas. 

g.  NFPA 72 Smoke Detector Sensitivity Test: The system shall provide an automatic 

smoke detector test function that meet the requirements of NFPA 72. 

h.  Programmable Trouble Reminder: The system shall provide means to automatically 

initiate a reminder that troubles exist in the system. The reminder will appear on the 

system display and (if enabled) will sound a piezo alarm. 

i. On-line or Off-line programming: The system shall provide means to allow panel 

programming either through an off-line software utility program away from the panel 

or while connected and on-line. The system shall also support upload and download 

of programmed database and panel executive system program to a Personal 

Computer/laptop. 

j. History Events:  The panel shall maintain a history file of the last 4000 events, each 

with a time and date stamp.  History events shall include all alarms, troubles, 

operator actions, and programming entries.  The control panels shall also maintain a 

1000 event Alarm History buffer, which consists of the 1000 most recent alarm 

events from the 4000-event history file. 

k. Smoke Control Modes: The system shall provide means to perform FSCS mode 
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Smoke Control to meet NFPA-92A and 90B and HVAC mode to meet NFPA 90A. 

l. The system shall provide means for all SLC devices on any SLC loop to be auto 

programmed into the system by specific address. The system shall recognize specific 

device type ID's and associate that ID with the corresponding address of the device. 

m.  Drill:  The system shall support means to activate all silence able fire output circuits 

in the event of a practice evacuation or "drill". If enabled for local control, the front 

panel switch shall be held for a minimum of 2 seconds prior to activating the drill 

function. 

n.  Passwords and Users: The system shall support two password levels, master and user.  

Up to 9 user passwords shall be available, each of which may be assigned access to 

the programming change menus, the alter status menus, or both.  Only the master 

password shall allow access to password change screens. 

o. Two Wire Detection: The system shall support standard two wire detection devices 

specifically all models of System Sensor devices. 

p.  Block Acknowledge: The system shall support a block Acknowledge for Trouble 

Conditions 

q.  Sensitivity Adjust: The system shall provide Automatic Detector Sensitivity Adjust 

based on Occupancy schedules including a Holiday list of up to 15 days. 

r. Environmental Drift Control: The system shall provide means for setting 

Environmental Drift Compensation by device.  When a detector accumulates dust in 

the chamber and reaches an unacceptable level but yet still below the allowed limit, 

the control panel shall indicate a maintenance alert warning.  When the detector 

accumulates dust in the chamber above the allowed limit, the control panel shall 

indicate a maintenance urgent warning. 

s.  Custom Action Messages:  The system shall provide means to enter up to 100 

custom action messages of up to 160 characters each.  It shall be possible to assign 

any of the 100 messages to any point. 

t. Print Functions:  The system shall provide means to obtain a variety of reports 

listing all event, alarm, trouble, supervisory, or security history.  Additional reports 

shall be available for point activation for the last Walk Test performed, detector 

maintenance report containing the detector maintenance status of each installed 

addressable detector, all network parameters, all panel settings including broad cast 

time, event ordering, and block acknowledge, panel timer values for Auto Silence, 

Silence Inhibit, AC Fail Delay time and if enabled, Proprietary Reminder, and 

Remote Reminder timers, supervision settings for power supply and printers, all 

programmed logic equations, all custom action messages, all non-fire and output 

activations (if pre-programmed for logging) all active points filtered by alarms only, 

troubles only, supervisory alarms, prealarms, disabled points and activated points, all 

installed points filtered by SLC points, logic zones, annunciators, releasing zones, 

special zones, and trouble zones.  

u.  Local Mode: If communication is lost to the central processor the system shall 

provide added survivability through the intelligent loop control modules.  Inputs 

from devices connected to the SLC and loop control modules shall activate outputs 

on the same loop when the inputs and outputs have been set with point programming 

to participate in local mode or when the type codes are of the same type: that is, an 

input with a fire alarm type code shall activate an output with a fire alarm type code. 

v. Resound based on type for security or supervisory: The system shall indicate a 

Security alarm when a monitor module point programmed with a security Type Code 

activates.  If silenced alarms exist, a Security alarm will Resound the panel sounder.  

The system shall indicate a Supervisory alarm when a monitor module point 
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programmed with a supervisory Type Code activates.  If there are silenced alarms, a 

Supervisory alarm will Resound the panel sounder. 

w.  Read status preview - enabled and disabled points: Prior to re-enabling points, the 

system shall inform the user that a disabled device is in the alarm state.  This shall 

provide notice that the device must be reset before the device is enabled thereby 

avoiding activation of the notification circuits. 

x.  Custom Graphics: When fitted with an LCD display, the panel shall permit uploading 

of a custom bit-mapped graphic to the display screen. 

y. Multi-Detector and Cooperating Detectors: The system shall provide means to link 

one detector to up to two detectors at other addresses on the same loop in cooperative 

multi-detector sensing.  There shall be no requirement for sequential addresses on 

the detectors and the alarm event shall be a result or product of all cooperating 

detectors chamber readings. 

z.  Tracking/Latching Duct (ion and photo):  The system shall support both tracking and 

latching duct detectors either ion or photo types. 

aa.  ACTIVE EVENT:  The system shall provide a Type ID called FIRE CONTROL for 

purposes of air-handling shutdown, which shall be intended to override normal 

operating automatic functions.  Activation of a FIRE CONTROL point shall cause 

the control panel to (1) initiate the monitor module Control-by-Event, (2) send a 

message to the panel display, history buffer, installed printer and annunciators, (3) 

shall not light an indicator at the control panel, (4) Shall display ACTIVE on the 

LCD as well a display a FIRE CONTROL Type Code and other information specific 

to the device. 

bb.  NON-FIRE Alarm Module Reporting: A point with a type of ID of NON-FIRE shall 

be available for use for energy management or other non-fire situations.  NON-FIRE 

point operation shall not affect control panel operation, nor shall it display a message 

at the panel LDC.  Activation of a NON-FIRE point shall activate control by event 

logic but shall not cause any indication on the control panel. 

cc.  Security Monitor Points: The system shall provide means to monitor any point as a 

type of security. 

dd.  One-Man Walk Test: The system shall provide both a basic and advanced walk test 

for testing the entire fire alarm system.  The basic walk test shall allow a single 

operator to run audible tests on the panel. All logic equation automation shall be 

suspended during the test and while annunciators can be enabled for the test, all shall 

default to the disabled state. During an advanced walk test, field-supplied output 

point programming will react to input stimuli such as CBE and logic equations.  

When points are activated in advanced test mode, each initiating event shall latch the 

input.  The advanced test shall be audible and shall be used for pull station 

verification, magnet activated tests on input devices, input and output device and 

wiring operation/verification. 

ee.  Control by Event Functions: CBE software functions shall provide means to program 

a variety of output responses based on various initiating events. The control panel 

shall operate CBE through lists of zones.  A zone shall become listed when it is 

added to a point's zone map through point programming. Each input point such as 

detector, monitor module or panel circuit module shall support listing of up to 10 

zones into its programmed zone map.   

ff.  Permitted zone types shall be general zone, releasing zone and special zone. Each 

output point (control module, panel circuit module) can support a list of up to 10 

zones including general zone, logic zone, releasing zone and trouble zone.  It shall 

be possible for output points to be assigned to list general alarm.  Non-Alarm or 
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Supervisory points shall not activate the general alarm zone. 

gg.  1000 General Zones: The system shall support up to 1000 general purpose software 

zones for linking inputs to outputs. When an input device activates, any general zone 

programmed into that device's zone map will be active and any output device that has 

an active general zone in its map will be active.  It shall also be possible to use 

general zone as arguments in logic equations. 

hh.  1000 Logic Equations: The system shall support up to 1000 logic equations for AND, 

OR, NOT, ONLY1, ANYX, XZONE or RANGE operators that allow conditional I/O 

linking.  When any logic equation becomes true, all output points mapped to the 

logic zone shall activate. 

ii. 10 trouble equations per device:  The system shall provide support for up to 10 

trouble equations for each device, which shall permit programming parameters to be 

altered, based on specific fault conditions.  If the trouble equation becomes true, all 

output points mapped to the trouble zone shall activate. 

jj. Control-By-Time: A time-based logic function shall be available to delay an action 

for a specific period based upon a logic input with tracking feature.  A latched 

version shall also be available. Another version of this shall permit activation on 

specific days of the week or year with ability to set and restore based on a 24-hour 

time schedule on any day of the week or year. 

kk.  Multiple agents releasing zones: The system shall support up to 10 releasing zones to 

protect against 10 independent hazards. Releasing zones shall provide up to three 

cross-zone and four abort options to satisfy any local jurisdiction requirements. 

ll. Alarm Verification, by device, with timer and tally:  The system shall provide a 

user-defined global software timer function that can be set for a specific detector or 

indicating panel module input. The timer function shall delay an alarm signal for a 

user-specified time period and the control panel shall ignore the alarm verification 

timer if another alarm is detected during the verification period.  It shall also be 

possible to set a maximum verification count between 0 and 20 with the "0" setting 

producing no alarm verification.  When the counter exceeds the threshold value 

entered, a trouble shall be generated to the panel. 

 

E.  Central Processing Unit 

 

1.  The Central Processing Unit shall communicate with, monitor, and control all other 

modules within the control panel. Removal, disconnection or failure of any control panel 

module shall be detected and reported to the system display by the Central Processing Unit. 

2.  The Central Processing Unit shall contain and execute all control-by-event (including 

Boolean functions including but not limited to AND, OR, NOT, ANYx, and 

CROSSZONE) programs for specific action to be taken if an alarm condition is detected by 

the system. Such control-by-event programs shall be held in non-volatile programmable 

memory and shall not be lost with system primary and secondary power failure. 

3.  The Central Processing Unit shall also provide a real-time clock for time annotation, to the 

second, of all system events. The time-of-day and date shall not be lost if system primary 

and secondary power supplies fail. 

4. The CPU shall be capable of being programmed on site without requiring the use of any 

external programming equipment. Systems that require the use of external programmers or 

change of EPROMs are not acceptable. 

5.  Consistent with UL864 standards, the CPU and associated equipment are to be protected so 

that voltage surges or line transients will not affect them. 

6.  Each peripheral device connected to the CPU shall be continuously scanned for proper 
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operation. Data transmissions between the CPU and peripheral devices shall be reliable and 

error free. The transmission scheme used shall employ dual transmission or other 

equivalent error checking techniques. 

7.  The CPU shall provide an EIA-232 interface between the fire alarm control panel and the 

UL Listed Electronic Data Processing (EDP) peripherals. 

8.  The CPU shall provide two EIA-485 ports for the serial connection to annunciation and 

control subsystem components. 

9.  The EIA-232 serial output circuit shall be optically isolated to assure protection from earth 

ground. 

10.  The CPU shall provide one high-speed serial connection for support of network 

communication modules. 

11.  The CPU shall provide double pole relays for FIRE ALARM, SYSTEM TROUBLE, 

SUPERVISORY, and SECURITY.  The SUPERVISORY and SECURITY relays shall 

provide selection for additional FIRE ALARM contacts. 

  

12. The EIA-485 interface may be used for network connection to a proprietary-receiving unit. 

  

F.  System Display 

 

1. The system display shall provide all the controls and indicators used by the system operator 

and may also be used to program all system operational parameters. 

2.  The display assembly shall contain, and display as required, custom alphanumeric labels 

for all intelligent detectors, addressable modules, and software zones. 

3.  The system display shall provide a 640-character backlit alphanumeric Liquid Crystal 

Display (LCD). It shall also provide ten Light-Emitting-Diodes (LEDs), that indicate the 

status of the following system parameters: AC POWER, FIRE ALARM, PREALARM, 

SECURITY, SUPERVISORY, SYSTEM TROUBLE, OTHER EVENT, SIGNALS 

SILENCED, POINT DISABLED, and CPU FAILURE. 

4.  The system display shall provide a QWERTY style keypad with control capability to 

command all system functions, entry of any alphabetic or numeric information, and field 

programming. Two different password levels with up to ten (one Master and nine User) 

passwords shall be accessible through the display interface assembly to prevent 

unauthorized system control or programming. 

5.  The system display shall include the following operator control switches: 

ACKNOWLEDGE, SIGNAL SILENCE, RESET, DRILL, and LAMP TEST.  

Additionally, the display interface shall allow scrolling of events by event type including, 

FIRE ALARM, SECURITY, SUPERVISORY, TROUBLE, and OTHER EVENTS.  A 

PRINT SCREEN button shall be provided for printing the event currently displayed on the 

640-character LCD. 

  

G.  Loop (Signaling Line Circuit) Control Module: 

 

1.  The Loop Control Module shall monitor and control a minimum of 318 intelligent 

addressable devices. This includes 159 intelligent detectors (Ionization, Photoelectric, or 

Thermal) and 159 monitor or control modules. 

2.  The Loop Control Module shall contain its own microprocessor and shall be capable of 

operating in a local/degrade mode (any addressable device input shall be capable of 

activating any or all addressable device outputs) in the unlikely event of a failure in the 

main CPU. 

3.  The Loop Control Module shall provide power and communicate with all intelligent 
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addressable detectors and modules on a single pair of wires. This SLC Loop shall be 

capable of operating as a NFPA Style 6 (Class B) circuit. 

4.  The SLC interface board shall be able to drive an NFPA Style 6 twisted unshielded circuit 

up to 12,500 feet in length. The SLC Interface shall also be capable of driving an NFPA 

Style 6, no twist, no shield circuit for limited distances determined by the manufacturer.  

In addition, SLC wiring shall meet the listing requirements for it to exit the building or 

structure.  "T"-tapping shall be allowed in either case. 

5.  The SLC interface board shall receive analog or digital information from all intelligent 

detectors and shall process this information to determine whether normal, alarm, or trouble 

conditions exist for that particular device. Each SLC Loop shall be isolated and equipped to 

annunciate an Earth Fault condition.  The SLC interface board software shall include 

software to automatically maintain the detector's desired sensitivity level by adjusting for 

the effects of environmental factors, including the accumulation of dust in each detector. 

The analog information may also be used for automatic detector testing and the automatic 

determination of detector maintenance requirements. 

 

H.  Enclosures: 

 

1.  The control panel shall be housed in a UL-listed cabinet suitable for surface or semi-flush 

mounting. The cabinet and front shall be corrosion protected, given a rust-resistant prime 

coat, and manufacturer's standard finish. 

2.  The back box and door shall be constructed of 0.060 steel with provisions for electrical 

conduit connections into the sides and top.  

3.  The door shall provide a key lock and include a transparent opening for viewing all 

indicators. For convenience, the door shall have the ability to be hinged on either the right 

or left-hand side. 

4.  The control unit shall be modular in structure for ease of installation, maintenance, and 

future expansion. 

 

I.  Digital Voice Command Center 

 

1.  The Digital Voice Command Center located with the FACP, shall contain all equipment 

required for all audio control, emergency telephone system control, signaling and 

supervisory functions. This shall include speaker zone indication and control, telephone 

circuit indication and control, digital voice units, microphone and main telephone handset. 

             

2. Function: The Voice Command Center equipment shall perform the following functions: 

 
a.  Operate as a supervised multi-channel emergency voice communication system. 

b.  Operate as a two-way emergency telephone system control center. 

c.  Audibly and visually annunciate the active or trouble condition of every speaker 

circuit and emergency telephone circuit. 

d.  Audibly and visually annunciate any trouble condition for digital tone and voice units 

required for normal operation of the system. 

e.  Provide all-call Emergency Paging activities through activation of a single control 

switch. 

f. As required, provide vectored paging control to specific audio zones via dedicated 

control switches. 

g.  Provide a factory recorded "library" of voice messages and tones in standard WAV. 
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File format, which may be edited and saved on a PC running a current Windows® 

operating system. 

h.  Provide a software utility capable of off-line programming for the VCC operation 

and the audio message files.  This utility shall support the creation of new programs 

as well as editing and saving existing program files.   Uploading or downloading the 

VCC shall not inhibit the emergency operation of other nodes on the fire alarm 

network. 

i. Support an optional mode of operation with four analog audio outputs capable of 

being used with UL 864 fire-listed analog audio amplifiers and SCL controlled 

switching. 

j. The Digital Voice Command shall be modular in construction and shall be capable of 

being field programmable without requiring the return of any components to the 

manufacturer and without requiring use of any external computers or other 

programming equipment. 

k. The Digital Voice Command and associated equipment shall be protected against 

unusually high voltage surges or line transients. 

 

J.  Power Supply: 

 

1.  The Addressable Main Power Supply shall operate on 120/240 VAC, 50/60 Hz, and shall 

provide all necessary power for the FACP. 

2.  The Addressable Main Power Supply shall provide the required power to the CPU using a 

switching 24 VDC regulator and shall incorporate a battery charger for 24 hours of standby 

power using dual rate charging techniques for fast battery recharge. 

3.  The Addressable Main Power Supply shall provide a battery charger for 24 hours of 

standby using dual rate charging techniques for fast battery recharge. The supply shall be 

capable of charging batteries ranging in capacity from 7-200 amp-hours within a 48-hour 

period. 

4.  The Addressable Main Power Supply shall provide a very low frequency sweep earth 

detect circuit, capable of detecting earth faults. 

5.  The Addressable Main Power Supply shall be power-limited per UL864 requirements. 

  

K.  Auxiliary Field Power Supply - Addressable 

 

1. The auxiliary addressable power supply is a remote 24 VDC power supply used to power 

Notification Devices and field devices that require regulated 24VDC power. The power 

supply shall also include and charge backup batteries.  

2. The addressable power supply for the fire alarm system shall provide up a minimum of 6.0 

amps of 24 volt DC regulated power for Notification Appliance Circuit (NAC) power or 5 

amps of 24 volt DC general power. The power supply shall have an additional .5 amp of 24 

VDC auxiliary power for use within the same cabinet as the power supply. It shall include 

an integral charger designed to charge 7.0 - 25.0 amp hour batteries. 

3. The addressable power supply shall provide four individually addressable Notification 

Appliance Circuits that may be configured as two Class "A" and two Class "B" or four 

Class "B" only circuits. All circuits shall be power-limited per UL 864 requirements. 

4. The addressable power supply shall provide built-in synchronization for certain 

Notification Appliances on each circuit without the need for additional synchronization 

modules. The power supply's output circuits shall be individually selected for 

synchronization. A single addressable power supply shall be capable of supporting both 

synchronized and non-synchronized Notification Devices at the same time.    
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5. The addressable power supply shall operate on 120 or 240 VAC, 50/60 Hz.  

6. The interface to the power supply from the Fire Alarm Control Panel (FACP) shall be via 

the Signaling Line Circuit (SLC) or other multiplexed means Power supplies that do not 

use an intelligent interface are not suitable substitutes.  The required wiring from the 

FACP to the addressable power supply shall be a single unshielded twisted pair wire. Data 

on the SLC shall be transmitted between 24 VDC, 5 VDC and 0 VDC at approximately 

3.33k baud.  

7. The addressable power supply shall supervise for battery charging failure, AC power loss, 

power brownout, battery failure, NAC loss, and optional ground fault detection. In the 

event of a trouble condition, the addressable power supply shall report the incident and the 

applicable address to the FACP via the SLC.  

8. The addressable power supply shall have an AC Power Loss Delay option. If this option is 

utilized and the addressable power supply experiences an AC power loss, reporting of the 

incident to the FACP will be delayed.  A delay time of eight or sixteen hours shall be 

Dip-switch selected.  

9. The addressable power supply shall have an option for Canadian Trouble Reporting and 

this option shall be Dip-switch selectable.  

10. The addressable power supply mounts in either the FACP backbox or it's own dedicated 

surface mounted backbox with cover. 

11. Each of the power supply's four output circuits shall be DIP-switch selected for 

Notification Appliance Circuit or General Purpose 24 VDC power. Any output circuit shall 

be able to provide up to 2.5 amps of 24 VDC power. 

12. The addressable power supply's output circuits shall be individually supervised when they 

are selected to be either a Notification Appliance Circuit when wired Class "A" or by the 

use of and end-of-line resistor. When the power supply's output circuit is selected as 

General 24VDC power, the circuit shall be individually supervised when an end-of-line 

relay is used. 

13. When selected for Notification Appliance Circuits, the output circuits shall be individually 

DIP-switch selectable for Steady, March Time, Dual Stage or Temporal.  

14. When selected as a Notification Appliance Circuit, the output circuits of the addressable 

power supply shall have the option to be coded by the use of a universal zone coder. 

15. The addressable power supply shall interface and synchronize with other power supplies of 

the same type. The required wiring to interface multiple addressable power supplies shall 

be a single unshielded, twisted pair wire.  

16. An individual or multiple interfaced addressable power supplies shall have the option to 

use an external charger for battery charging. Interfaced power supplies shall have the 

option to share backup battery power. 

  

L. Field Charging Power Supply (FCPS) 

 

  The FCPS is a device designed for use as either a remote 24 volt power supply or used to power 

Notification Appliances. 

 

1. The FCPS shall offer up to 6.0 amps (4.0 amps continuous) of regulated 24 volt power. It 

shall include an integral charger designed to charge 7.0 amp hour batteries and to support 

60 hour standby. 

2. The Field Charging Power Supply shall have two input triggers. The input trigger shall be a 

Notification Appliance Circuit (from the fire alarm control panel) or a relay. Four outputs 

(two Style Y or Z and two style Y) shall be available for connection to the Notification 

devices. 
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3. The FCPS shall include an attractive surface mount backbox. 

4. The Field Charging Power Supply shall include the ability to delay the AC fail delay per 

NFPA requirements. 

5. The FCPS include power limited circuitry, per 1995 UL standards. 

  

M.  System Circuit Supervision 

 

1.  The FACP shall supervise all circuits to intelligent devices, transponders, annunciators and 

peripheral equipment and annunciate loss of communication with these devices. The CPU 

shall continuously scan above devices for proper system operation and upon loss of 

response from a device shall sound an audible trouble, indicate which device or devices are 

not responding and print the information in the history buffer and on the printer. 

2.  Transponders that lose communication with the CPU shall sound an audible trouble and 

light an LED indicating loss of communications. 

3.  Sprinkler system valves, standpipe control valves, PIV, and main gate valves shall be 

supervised for off-normal position. 

4.  All speaker and emergency phone circuits shall be supervised for opens and shorts. Each 

transponder speaker and emergency phone circuit shall have an individual ON/OFF 

indication (green LED). 

 

N.  Field Wiring Terminal Blocks 

 

1.  All wiring terminal blocks shall be the plug-in/removable type and shall be capable of 

terminating up to 12 AWG wire. Terminal blocks that are permanently fixed to the PC 

board are not acceptable. 

 

O.  Audio Amplifiers 

 

1.  The Audio Amplifiers will provide Audio Power (@25 Volts RMS) for distribution to 

speaker circuits. 

2.  Multiple audio amplifiers may be mounted in a single enclosure, either to supply 

incremental audio power, or to function as an automatically switched backup amplifier(s). 

3.  The audio amplifier shall include an integral power supply, and shall provide built-in LED 

indicators for the following conditions: 

 

- Earth Fault on DAP A (Digital Audio Port A) 

- Earth Fault on DAP B (Digital Audio Port B) 

- Audio Amplifier Failure Detected Trouble  

- Active Alarm Bus input 

- Audio Detected on Aux Input A 

- Audio Detected on Aux Input B 

- Audio Detected on Firefighter's Telephone Riser 

- Receiving Audio from digital audio riser 

- Short circuit on speaker circuit 1 

- Short circuit on speaker circuit 2 

- Short circuit on speaker circuit 3 

- Short circuit on speaker circuit 4 

- Data Transmitted on DAP A 

- Data Received on DAP A 

- Data Transmitted on DAP B 
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- Data Received on DAP B 

- Board failure 

- Active fiber optic media connection on port A (fiber optic media applications) 

- Active fiber optic media connection on port B (fiber optic media applications) 

- Power supply Earth Fault 

- Power supply 5V present 

- Power supply conditions - Brownout, High Battery, Low Battery, Charger Trouble 

 

4.  The audio amplifier shall provide the following built-in controls: 

 

- Amplifier Address Selection Switches 

- Signal Silence of communication loss annunciation Reset  

- Level adjustment for background music 

- Enable/Disable for Earth Fault detection on DAP A 

- Enable/Disable for Earth Fault detection on DAP A 

- Switch for 2-wire/4-wire FFT riser 

 

5.  Adjustment of the correct audio level for the amplifier shall not require any special tools or 

test equipment. 

6.  Includes audio input and amplified output supervision, back up input, and automatic switch 

over function, (if primary amplifier should fail). 

7.  System shall be capable of backing up digital amplifiers. 

8. One-to-one backup shall be provided by either a plug-in amplifier card or a designated 

backup amplifier of identical model as the primary amplifier. 

9. One designated backup amplifier shall be capable of backing up multiple primary 

amplifiers mounted in the same or adjacent cabinets. 

10. Multi-channel operation from a single amplifier shall be supported by the addition of an 

optional plug-in amplifier card.  
 

 

P.  Audio Message Generator (Prerecorded Voice)/Speaker Control: 

 

1.  Each initiating zone or intelligent device shall interface with an emergency voice 

communication system capable of transmitting a prerecorded voice message to all speakers 

in the building. 

2.  Actuation of any alarm initiating device shall cause a prerecorded message to sound over 

the speakers. The message shall be repeated four (4) times.  Pre- and post-message tones 

shall be supported.  

3.  A built-in microphone shall be provided to allow paging through speaker circuits. 

4.  System paging from emergency telephone circuits shall be supported. 

5.  The audio message generator shall have the following indicators and controls to allow for 

proper operator understanding and control: 

 

 LED Indicators: 

- Lamp Test 

- Trouble 

- Off-Line Trouble 

- Microphone Trouble 

- Phone Trouble 

- Busy/Wait 
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- Page Inhibited 

- Pre/Post Announcement Tone 

 
Q. Controls with associated LED Indicators: 

 

1.  Speaker Switches/Indicators 

 

a. The speaker circuit control switches/indicators shall include visual indication of 

active and trouble status for each speaker circuit in the system. 

b.  The speaker circuit control panel shall include switches to manually activate or 

deactivate each speaker circuit in the system. 

  

2.  Emergency Two-Way Telephone Control Switches/Indicators 

 

 

a.  The emergency telephone circuit control panel shall include visual indication of 

active and trouble status for each telephone circuit in the system. 

b.  The telephone circuit control panel shall include switches to manually activate or 

deactivate each telephone circuit in the system. 

 

R.  Remote Transmissions: 

 

1.  Provide local energy or polarity reversal or trip circuits as required. 

2.  The system shall be capable of operating a polarity reversal or local energy or fire alarm 

transmitter for automatically transmitting fire information to the fire department. 

3.  Provide capability and equipment for transmission of zone alarm and trouble signals to 

remote operator's terminals, system printers and annunciators. 

4.  Transmitters shall be compatible with the systems and equipment they are connected to 

such as timing, operation and other required features. 

 

S.  System Expansion:  

 

 Design the main FACP and required components so that the system can be expanded in the future 

(to include the addition of twenty percent more circuits or zones) without disruption or 

replacement of the existing control panel. This shall include hardware capacity, software capacity 

and cabinet space. 

 

T.  Field Programming 

 

1.  The system shall be programmable, configurable and expandable in the field without the 

need for special tools, laptop computers, or other electronic interface equipment. There 

shall be no firmware changes required to field modify the system time, point information, 

equations, or annunciator programming/information. 

2. It shall be possible to program through the standard FACP keyboard all system functions. 

3.  All field defined programs shall be stored in non-volatile memory. 

4.  Two levels of password protection shall be provided in addition to a key-lock cabinet. One 

level shall be used for status level changes such as point/zone disable or manual on/off 

commands (Building Manager). A second (higher-level) shall be used for actual change of 

the life safety program (installer). These passwords shall be five (5) digits at a minimum. 
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Upon entry of an invalid password for the third time within a one minute time period an 

encrypted number shall be displayed. This number can be used as a reference for 

determining a forgotten password.   

5.  The system programming shall be "backed" up via an upload/download program, and 

stored on compatible removable media. A system back-up disk shall be completed and 

given in duplicate to the building owner and/or operator upon completion of the final 

inspection. The program that performs this function shall be "non-proprietary", in that, it 

shall be possible to forward it to the building owner/operator upon his or her request. 

6.  The installer's field programming and hardware shall be functionally tested on a computer 

against known parameters/norms which are established by the FACP manufacturer. A 

software program shall test Input-to-Output correlations, device Type ID associations, point 

associations, time equations, etc.  This test shall be performed on an IBM-compatible PC 

with a verification software package.  A report shall be generated of the test results and 

two copies turned in to the engineer(s) on record. 

 

U.  Specific System Operations 

 

1.  Smoke Detector Sensitivity Adjust: Means shall be provided for adjusting the sensitivity of 

any or all analog intelligent smoke detectors in the system from the system keypad or from 

the keyboard of the video terminal. Sensitivity range shall be within the allowed UL 

window. 

2.  Alarm Verification: Each of the Intelligent Addressable Smoke Detectors in the system 

may be independently selected and enabled to be an alarm verified detector. The alarm 

verification function shall be programmable from 5 to 50 seconds and each detector shall 

be able to be selected for verification during the field programming of the system or 

anytime after system turn-on. Alarm verification shall not require any additional hardware 

to be added to the control panel. The FACP shall keep a count of the number of times that 

each detector has entered the verification cycle. These counters may be displayed and reset 

by the proper operator commands. 

 

V. System Point Operations: 

 

1.  Any addressable device in the system shall have the capability to be enabled or disabled 

through the system keypad or video terminal. 

2.  System output points shall be capable of being turned on or off from the system keypad or 

the video terminal. 

3.  Point Read: The system shall be able to display the following point status diagnostic 

functions without the need for peripheral equipment. Each point shall be annunciated for 

the parameters listed: 

 
a. Device Status. 

b. Device Type. 

c. Custom Device Label. 

d. Software Zone Label. 

e. Device Zone Assignments. 

f. Analog Detector Sensitivity. 

g. All Program Parameters. 

 
4.  System Status Reports: Upon command from an operator of the system, a status report will 

May 25, 2021



IDS Group 

055.7853.000 

 

May 20, 2021 

 

Imperial Valley College 

Nursing Building Modernization 

Imperial, California 

 

FIRE ALARM SYSTEM  28 31 00 - 23 
Copyright 2021 IDS Group 

be generated and printed, listing all system statuses: 

5.  System History Recording and Reporting: The fire alarm control panel shall contain a 

history buffer that will be capable of storing up to 4000 system events. Each of these events 

will be stored, with time and date stamp, until an operator requests that the contents be 

either displayed or printed. The contents of the history buffer may be manually reviewed; 

one event at a time, and the actual number of activations may also be displayed and or 

printed.  History events shall include all alarms, troubles, operator actions, and 

programming entries. 

6.  The history buffer shall use non-volatile memory. Systems which use volatile memory for 

history storage are not acceptable. 

7.  Automatic Detector Maintenance Alert: The fire alarm control panel shall automatically 

interrogate each intelligent system detector and shall analyze the detector responses over a 

period of time. 

8.  If any intelligent detector in the system responds with a reading that is below or above 

normal limits, then the system will enter the trouble mode, and the particular Intelligent 

Detector will be annunciated on the system display, and printed on the optional system 

printer. This feature shall in no way inhibit the receipt of alarm conditions in the system, 

nor shall it require any special hardware, special tools or computer expertise to perform. 

9.  The system shall include the ability (programmable) to indicate a "pre-alarm" condition. 

This will be used to alert maintenance personal when a detector is at 80% of its alarm 

threshold in a 60 second period. 

2.4 SYSTEM COMPONENTS: 

A. Speakers: 

1. All speakers shall operate on 25 VRMS or with field selectable output taps from 0.5 to 

2.0 Watts.  

2. Speakers in corridors and public spaces shall produce a nominal sound output of 84 dBA 

at 10 feet (3m).   

3. Frequency response shall be a minimum of 400 HZ to 4000 HZ. 

4. The back of each speaker shall be sealed to protect the speaker cone from damage and 

dust. 

B. Audible/Visual Combination Devices: 

1. Shall meet the applicable requirements of Section A listed above for audibility. 

2. Shall meet the requirements of Section B listed above for visibility. 

C. Strobe lights shall meet the requirements of the ADA, UL Standard 1971, be fully 

synchronized, and shall meet the following criteria: 

1. The maximum pulse duration shall be 2/10 of one second 

2. Strobe intensity shall meet the requirements of UL 1971. 

3. The flash rate shall meet the requirements of UL 1971. 

D. Projected Beam Detectors 

1. The projected beam type shall be a 4-wire 24 VDC device. 

2. The detector shall be listed to UL 268 and shall consist of a separate transmitter and 

receiver capable of being powered separately or together. 

3. The detector shall operate in either a short range (30' - 100') or long range (100' - 330') 

mode.   
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4. The temperature range of the device shall be -22 degrees F to 131 degrees F. 

5. The detector shall feature a bank of four alignment LEDs on both the receiver and the 

transmitter that are used to ensure proper alignment of unit without special tools. 

6. Beam detectors shall feature automatic gain control which will compensate for gradual 

signal deterioration from dirt accumulation on lenses.   

7. The unit shall be both ceiling and wall mountable.   

8. The detector shall have the ability to be tested using calibrated test filters or magnet 

activated remote test station. 

E. Automatic Conventional Heat Detectors 

 

1. Automatic heat detectors shall have a combination rate of rise and fixed temperature rated 

at 135 degrees Fahrenheit (57.2 Celsius) for areas where ambient temperatures do not 

exceed 100 degrees (37.7 Celsius), and 200 degrees (93.33 Celsius) for areas where the 

temperature does not exceed 150 degrees (65.5 Celsius). 

2. Automatic heat detectors shall be a low profile, ceiling mount type with positive indication 

of activation.  

3. The rate of rise element shall consist of an air chamber, a flexible metal diaphragm, and a 

factory calibrated, moisture-proof, trouble free vent, and shall operate when the rate of 

temperature rise exceeds 15 degrees F (9.4 degrees C) per minute.  

4. The fixed temperature element shall consist of a fusible alloy retainer and actuator shaft.  

5. Automatic heat detectors shall have a smooth ceiling rating of 2500 square feet (762 square 

meters). 

F. Alphanumeric LCD Type Annunciator:   

 

1. The alphanumeric display annunciator shall be a supervised, remotely located back-lit LCD 

display containing a minimum of eighty (80) characters for alarm annunciation in clear 

English text. 

2. The LCD annunciator shall display all alarm and trouble conditions in the system.   

3. An audible indication of alarm shall be integral to the alphanumeric display. 

4. The display shall be UL listed for fire alarm application. 

5. It shall be possible to connect up to 32 LCD displays and be capable of wiring distances up 

to 6,000 feet from the control panel. 

6. The annunciator shall connect to a separate, dedicated "terminal mode" EIA-485 interface. 

This is a two-wire loop connection and shall be capable of distances to 6,000 feet. Each 

terminal mode LCD display shall mimic the main control panel.  

7. The system shall allow a minimum of 32 terminal mode LCD annunciators. Up to 10 LCD 

annunciators shall be capable of the following system functions: Acknowledge, Signal 

Silence and Reset, which shall be protected from unauthorized use by a key switch or 

password. 

8. The LED annunciator shall offer an interface to a graphic style annunciator and provide 

each of the features listed above. 

  

G. Universal Digital Alarm Communicator Transmitter (UDACT). The UDACT is an interface for 

communicating digital information between a fire alarm control panel and an UL-Listed central 

station. 

 

1. The UDACT shall be compact in size, mounting in a standard module position of the fire 

alarm control cabinet. Optionally, the UDACT shall have the ability for remote mounting, 
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up to 6,000 feet from the fire alarm control panel. The wire connections between the 

UDACT and the control panel shall be supervised with one pair for power and one pair for 

multiplexed communication of overall system status.  Systems that utilize relay contact 

closures are not acceptable. 

2. The UDACT shall include connections for dual telephone lines (with voltage detect), per 

UL/NFPA/FCC requirements. It shall include the ability for split reporting of panel events 

up to three different telephone numbers. 

3. The UDACT shall be completely field programmable from a built-in keypad and 4 

character red, seven segment display. 

4. The UDACT shall be capable of transmitting events in at least 15 different formats. This 

ensures compatibility with existing and future transmission formats. 

5. Communication shall include vital system status such as: 

 

  - Independent Zone (Alarm, trouble, non-alarm, supervisory) 

  - Independent Addressable Device Status 

  - AC (Mains) Power Loss 

  - Low Battery and Earth Fault 

  - System Off Normal 

  - 12 and 24 Hour Test Signal 

  - Abnormal Test Signal (per UL requirements) 

  - EIA-485 Communications Failure 

  - Phone Line Failure 

 

6. The UDACT shall support independent zone/point reporting when used in the Contact ID 

format. In this format the UDACT shall support transmission of up to 2,040 points. This 

enables the central station to have exact details concerning the origin of the fire or response 

emergency. 

7. AN IP Communicator option shall be available to interface to the UDACT and be capable 

of transmitting signals over the internet/intranet to a compatible receiver. 

2.5 SYSTEM COMPONENTS - ADDRESSABLE DEVICES 

 

A.  Addressable Devices - General 

 

1.  Addressable devices shall provide an address-setting means using rotary decimal switches. 

Addressable devices that require the address be programmed using a programming utility 

are not an allowable substitute. 

2.  Addressable devices shall use simple to install and maintain decade (numbered 0 to 15) 

type address switches. Devices which use a binary address or special tools for setting the 

device address, such as a dip switch are not an allowable substitute. 

3.  Detectors shall be Analog and Addressable, and shall connect to the fire alarm control 

panel's Signaling Line Circuits. 

4.  Addressable smoke and thermal detectors shall provide dual (2) status LEDs. Both LEDs 

shall flash under normal conditions, indicating that the detector is operational and in regular 

communication with the control panel, and both LEDs shall be placed into steady 

illumination by the control panel, indicating that an alarm condition has been detected. If 

required, the flashing mode operation of the detector LEDs can be programmed off via the 

fire control panel program.  

5.  The fire alarm control panel shall permit detector sensitivity adjustment through field 
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programming of the system. Sensitivity can be automatically adjusted by the panel on a 

time-of-day basis. 

6.  Using software in the FACP, detectors shall automatically compensate for dust 

accumulation and other slow environmental changes that may affect their performance. The 

detectors shall be listed by UL as meeting the calibrated sensitivity test requirements of 

NFPA Standard 72, Chapter 7. 

7.  The detectors shall be ceiling-mount and shall include a separate twist-lock base which 

includes a tamper proof feature.  

8.  The following bases and auxiliary functions shall be available: 

 

a.  Sounder base rated at 85 DBA minimum. 

b. Form-C Relay base rated 30VDC, 2.0A 

c.  Isolator base 

 

9.  The detectors shall provide a test means whereby they will simulate an alarm condition and 

report that condition to the control panel. Such a test may be initiated at the detector itself 

(by activating a magnetic switch) or initiated remotely on command from the control panel. 

10. Detectors shall also store an internal identifying type code that the control panel shall use to 

identify the type of device (example: ION, PHOTO, THERMAL). 

  

B.  Addressable Manual Fire Alarm Box (manual station) 

 

1. Addressable manual fire alarm boxes shall, on command from the control panel, send data 

to the panel representing the state of the manual switch and the addressable communication 

module status. They shall use a key operated test-reset lock, and shall be designed so that 

after actual emergency operation, they cannot be restored to normal use except by the use 

of a key. 

2. All operated stations shall have a positive, visual indication of operation and utilize a key 

type reset. 

3. Manual fire alarm boxes shall be constructed of Lexan with clearly visible operating 

instructions provided on the cover. The word FIRE shall appear on the front of the stations 

in raised letters, 1.75 inches (44 mm) or larger. 

  

C. Intelligent Photoelectric Smoke Detector 

 

1. The detectors shall use the photoelectric (light-scattering) principal to measure smoke 

density and shall, on command from the control panel, send data to the panel representing 

the analog level of smoke density. 

  

D. Intelligent Thermal Detectors 

 

1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees Fahrenheit 

(58 degrees Celsius) and have a rate-of-rise element rated at 15 degrees F (9.4 degrees C) 

per minute. It shall connect via two wires to the fire alarm control panel signaling line 

circuit. 

  

E. Intelligent Duct Smoke Detector 

 

1. The smoke detector housing shall accommodate either an intelligent ionization detector or 

an intelligent photoelectric detector, of that provides continuous analog monitoring and 
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alarm verification from the panel. 

2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and appropriate 

action taken to change over air handling systems to help prevent the rapid distribution of 

toxic smoke and fire gases throughout the areas served by the duct system. 

  

F. Addressable Dry Contact Monitor Module 

 

1. Addressable monitor modules shall be provided to connect one supervised IDC zone of 

conventional alarm initiating devices (any N.O. dry contact device) to one of the fire alarm 

control panel SLCs. 

2. The IDC zone shall be suitable for Style D or Style B operation. An LED shall be provided 

that shall flash under normal conditions, indicating that the monitor module is operational 

and in regular communication with the control panel. 

3. For difficult to reach areas, the monitor module shall be available in a miniature package 

and shall be no larger than 2-3/4 inch (70 mm) x 1-1/4 inch (31.7 mm) x 1/2 inch (12.7 

mm). This version need not include Style D or an LED. 

4. For multiple dry contact monitoring a module shall be available that provides 10 Style B or 

5 Style D input circuits. 

  

G. Two Wire Detector Monitor Module 

 

1. Addressable monitor modules shall be provided to connect one supervised IDC zone of 

conventional 2-wire smoke detectors or alarm initiating devices (any N.O. dry contact 

device). 

2. The IDC zone may be wired for Class A or B (Style D or Style B) operation. An LED shall 

be provided that shall flash under normal conditions, indicating that the monitor module is 

operational and in regular communication with the control panel. 

3. For multiple 2-wire smoke detector circuit monitoring a module shall be available that 

provides 6 Style B or 3 Style D input circuits. 

  

H. Addressable Control Module 

 

1. Addressable control modules shall be provided to supervise and control the operation of 

one conventional NACs of compatible, 24 VDC powered, polarized audio/visual 

notification appliances.  

2. The control module NAC may be wired for Style Z or Style Y (Class A/B) with a current 

rating of 2 Amps for Style Z and 3 Amps for Style Y.  For speaker applications the module 

is rated for 50 watts at 25 or 70.7. 

3. Audio/visual power shall be provided by a separate supervised power circuit from the main 

fire alarm control panel or from a supervised UL listed remote power supply. 

4. The control module shall be suitable for pilot duty applications and rated for a minimum of 

0.6 amps at 30 VDC. 

5. For multiple circuit control a module shall be available that provides 6 Style B or 3 Style D 

control circuits. 

  

I. Addressable Relay Module 

 

1. Addressable Relay Modules shall be available for HVAC control and other building 

functions.  The module shall provide two form C relays rated at up to 3 Amps resistive and 

up to 2.0 Amps inductive.  The relay coil shall be magnetically latched to reduce wiring 
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connection requirements, and to insure that 100% of all auxiliary devices energize at the 

same time on the same pair of wires. 

2. For multiple relay control a module shall be available that provides 6 programmable 

Form-C relays. 

  

J. Addressable Releasing Control Module 

 

1.   An addressable FlashScan releasing module shall be available to supervise and control 

compatible releasing agent solenoids. 

2. The module shall operate on a redundant protocol for added protection. 

3. The module shall be configurable for Style Z or Style Y (Class A/B) and support one 24 

volt or two 12 volt solenoids. 

  

K. Isolator Module 

 

1. Isolator modules shall be provided to automatically isolate wire-to-wire short circuits on an 

SLC Class A or Class B branch. The isolator module shall limit the number of modules or 

detectors that may be rendered inoperative by a short circuit fault on the SLC loop segment 

or branch. At least one isolator module shall be provided for each floor or protected zone of 

the building. 

2. If a wire-to-wire short occurs, the isolator module shall automatically open-circuit 

(disconnect) the SLC. When the short circuit condition is corrected, the isolator module 

shall automatically reconnect the isolated section. 

3. The isolator module shall not require address-setting, and its operations shall be totally 

automatic. It shall not be necessary to replace or reset an isolator module after its normal 

operation. 

4. The isolator module shall provide a single LED that shall flash to indicate that the isolator 

is operational and shall illuminate steadily to indicate that a short circuit condition has been 

detected and isolated. 

2.6 BATTERIES AND EXTERNAL CHARGER: 

A. Battery: 

1. Shall be 12 volt, Gell-Cell type. 

2. Battery shall have sufficient capacity to power the fire alarm system for not less than 

twenty-four hours plus 5 minutes of alarm upon a normal AC power failure. 

3. The batteries are to be completely maintenance free. No liquids are required. Fluid level 

checks refilling, spills and leakage shall not be required. 

B. External Battery Charger: 

1. Shall be completely automatic, with constant potential charger maintaining the battery 

fully charged under all service conditions. Charger shall operate from a 120/240-volt 

50/60 hertz source. 

2. Shall be rated for fully charging a completely discharged battery within 48 hours while 

simultaneously supplying any loads connected to the battery. 

3. Shall have protection to prevent discharge through the charger. 

4. Shall have protection for overloads and short circuits on both AC and DC sides. 
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PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as shown on 

the drawings, and as recommended by the major equipment manufacturer. 

B. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas 

and may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the 

system programming and test period. If construction is ongoing during this period, measures 

shall be taken to protect smoke detectors from contamination and physical damage. 

C. All fire detection and alarm system devices, control panels and remote annunciators shall be 

flush mounted when located in finished areas and may be surface mounted when located in 

unfinished areas. 

D. Manual Pull Stations shall be suitable for surface mounting or semi-flush mounting as shown on 

the plans, and shall be installed not less than 42 inches, nor more than 48 inches above the 

finished floor. 

3.2 TYPICAL OPERATION: 

A. Actuation of any manual station, smoke detector heat detector or water flow switch shall cause 

the following operations to occur unless otherwise specified: 

1. Activate all programmed speaker circuits. 

2. Actuate all strobe units until the panel is reset. 

3. Light the associated indicators corresponding to active speaker circuits. 

4. Release all magnetic door holders to doors to adjacent zones on the floor from that the 

alarm was initiated. 

5. Return all elevators to the primary or alternate floor of egress.  

6. A smoke detector in any elevator lobby shall, in addition to the above functions, return all 

elevators to the primary or alternate floor of egress. 

7. Smoke detectors in the elevator machine room or top of hoistway shall return all 

elevators in to the primary or alternate floor. Smoke detectors or heat detectors installed 

to shut down elevator power shall do so in accordance with ANSI A17.1 requirements 

and be coordinated with the electrical contractor. 

8. Duct type smoke detectors shall, in addition to the above functions shut down the 

ventilation system or close associated control dampers as appropriate. 

9. Activation of any sprinkler system low pressure switch or valve tamper switch shall 

cause a system supervisory alarm indication. 

3.3 TEST: 

A. Provide the service of a competent, factory-trained engineer or technician authorized by the 

manufacturer of the fire alarm equipment to technically supervise and participate during all of 

the adjustments and tests for the system. 
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B. Before energizing the cables and wires, check for correct connections and test for short circuits, 

ground faults, continuity, and insulation. 

C. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP. 

D. Verify activation of all flow switches. 

E. Open initiating device circuits and verify that the trouble signal actuates. 

F. Open signaling line circuits and verify that the trouble signal actuates. 

G. Open and short notification appliance circuits and verify that trouble signal actuates. 

H. Ground initiating device circuits and verify response of trouble signals. 

I. Ground signaling line circuits and verify response of trouble signals. 

J. Ground notification appliance circuits and verify response of trouble signals. 

K. Check presence and audibility of tone at all alarm notification devices. 

L. Check installation, supervision, and operation of all intelligent smoke detectors during a walk 

test. 

M. Each of the alarm conditions that the system is required to detect should be introduced on the 

system.  Verify the proper receipt and the proper processing of the signal at the FACP and the 

correct activation of the control points. 

N. When the system is equipped with optional features, the manufacturer's manual should be 

consulted to determine the proper testing procedures. This is intended to address such items as 

verifying controls performed by individually addressed or grouped devices, sensitivity 

monitoring, verification functionality and similar. 

3.4 FINAL INSPECTION: 

A. At the final inspection a factory trained representative of the manufacturer of the major 

equipment shall demonstrate that the systems function properly in every respect. 

3.5 INSTRUCTION: 

A. Provide instruction as required for operating the system.  Hands-on demonstrations of the 

operation of all system components and the entire system including program changes and 

functions shall be provided. 

B. The contractor and/or the systems manufacturer's representatives shall provide a typewritten 

"Sequence of Operation." 

END OF SECTION 28 31 00 
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Meets ANSI/BHMA  A156 .1
A8112 – Steel
A5112 – Stainless Steel
A2112 – Brass

5BB1 5 Knuckle, Ball Bearing Full Mortise Hinge
	 	 •	 For	standard	weight	doors
	 	 •	 Medium	frequency	usage
	 	 •	 2	ball	bearing
  •	 Packed	with	wood	and	metal	screws
 
Options
•	NRP,	Non-Removable	Pin
•	SH,	Security	Stud
•	HT,	Hospital	Tip
•	RC,	Round	Corners	-	1/4"		or	5/8"	Radius
•	SEC,	Security	Fastners	-	Pin-in-Socket

Dimensions
Size (Inches) Size (mm) Gauge
3 .5 x 3 .5 80 x 102 0 .130
4 x 4 102 x 102 0 .130
4 .5 x 4 114 x 102 0 .134
4 .5 x 4 .5  114 x 114 0 .134

Size (Inches) Size (mm) Gauge
5 x 4 .5 127 x 114 0 .146
5 x 5 127 x 127 0 .146

Meets ANSI/BHMA  A156 .1
A8133 – Steel
A5133 – Stainless Steel
A2133 – Brass

5PB1 5 Knuckle, Plain Bearing Full Mortise Hinge
	 	 •	 For	standard	weight	doors
	 	 •	 Low	frequency	usage
  •	 Packed	with	wood	and	metal	screws
  Not for use with a door closer.

Options
•	NRP,	Non-Removable	Pin
•	SH,	Security	Stud
•	HT,	Hospital	Tip
•	RC,	Round	Corners	-	1/4"		or	5/8"	Radius
•	SEC,	Security	Fastners	-	Pin-in-Socket

Dimensions
Size (Inches) Size (mm) Gauge
3 .5 x 3 .5 89 x 89 0 .123
4 x 4 102 x 102 0 .134
4 .5 x 4 114 x 102 0 .134
4 .5 x 4 .5  114 x 114 0 .134
5 x 4 .5 127 x 114 0 .134

Finishes   brass
Ives Finish US3  US4 US10 US10B US10A US11 US15 US26 US26D

BHMA 605 606 612 613 614 616 619 625 626  

Finishes   steel
Ives Finish USP US3 US4 US10 US10B US10A US11 US15 US26 US26D

BHMA 600 632 633 639 640 641 643 646 651 652 

Finishes   stainless steel
Ives Finish US32 US32D

BHMA 629 630
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Meets ANSI/BHMA  A156 .1
A8111 – Steel

5BB1WT 5 Knuckle, Ball Bearing, Wide Throw  
 Full Mortise Hinge
	 	 •	 For	medium	weight	doors
	 	 •	 Medium	frequency	usage
	 	 •	 2	ball	bearing
  •	 Packed	with	wood	and	metal	screws
 
Options
•	NRP,	Non-Removable	Pin
•	SH,	Security	Stud
•	HT,	Hospital	Tip
•	RC,	Round	Corners	-	1/4"		or	5/8"	Radius
•	SEC,	Security	Fastners	-	Pin-in-Socket

Dimensions
Size (Inches) Size (mm) Gauge
4 .5 x 5 114 x 127 0 .134
4 .5 x 6 114 x 152 0 .134
5 x 6 127 x 152 0 .146
5 x 7 127 x 178 0 .146
5 x 8 127 x 203 0 .146

Meets ANSI/BHMA  A156 .1
A8111 – Steel
A5111 – Stainless Steel
A2111 – Brass

5BB1HW 5 Knuckle, Ball Bearing, Heavy Weight  
 Full Mortise Hinge
	 	 •	 For	heavy	weight	doors
	 	 •	 High	frequency	usage
	 	 •	 4	ball	bearing
  •	 Packed	with	wood	and	metal	screws
 
Options
•	NRP,	Non-Removable	Pin
•	SH,	Security	Stud
•	HT,	Hospital	Tip
•	RC,	Round	Corners	-	1/4"		or	5/8"	Radius
•	SEC,	Security	Fastners	-	Pin-in-Socket

Dimensions
Size (Inches) Size (mm) Gauge
4 .5 x 4 114 x 102 0 .180
4 .5 x 4 .5 114 x 114 0 .180

Size (Inches) Size (mm) Gauge
5 x 4 .5 127 x 114 0 .190
5 x 5 127 x 127 0 .190

Finishes   brass
Ives Finish US3  US4 US10 US10B US10A US11 US15 US26 US26D

BHMA 605 606 612 613 614 616 619 625 626  

Finishes   steel
Ives Finish USP US3 US4 US10 US10B US10A US11 US15 US26 US26D

BHMA 600 632 633 639 640 641 643 646 651 652 

Finishes   stainless steel
Ives Finish US32 US32D

BHMA 629 630



Overview

Finishes

605
Bright Brass

The Schlage® ND Series is ANSI/BHMA Grade 1 certified and 
performs beyond the Grade 1 standards. The lock withstands 3,100 
in-lb. of abusive lever torque, as well as 1,600 lbs. of offset lever pull 
for protection against pry bar attacks. The lock is not only strong 
from attacks, but it also shows nearly zero droop or wobble after 16 
million cycles.  

All ND Series locks come in 10 finishes, nine lever designs and use 
an ANSI 161 door preparation, commonly used with cylindrical locks. 
They are ideal for all new construction and retrofit applications.

Grade 1 cylindrical locks

ND Series

625
Bright Chrome

606
Satin Brass

622
Matte Black

626
Satin Chrome

612
Satin Bronze

643e
Aged Bronze

613
Oil Rubbed 
Bronze

626AM
Satin Chrome, 
Antimicrobial

619
Satin Nickel

1

1  e = an equivalent finish to the BHMA standard



Grade 1 cylindrical locks

ND Series

Lever styles

Athens (ATH)
Athens with milled tactile 
warning (8AT)

Boardwalk (BRK)
Boardwalk with knurled tactile 
warning (8BK)

Broadway (BRW)
Broadway with knurled tactile 
warning (8BY)

Latitude (LAT)
Latitude with milled tactile 
warning (8LT)

Longitude (LON)
Longitude with milled tactile 
warning (8LN)

Omega (OME) Rhodes (RHO)1

Rhodes with milled tactile 
warning (8RO)1

Sparta (SPA)
Sparta with milled tactile 
warning (8SP)

Tubular (TLR)
Tubular with knurled tactile 
warning (8TR)

Dimensions

Lever Width Projection

Athens (ATH) 4 9⁄16" 3 5⁄16"

Boardwalk (BRK) 4 15⁄16" 3 1⁄16"

Broadway (BRW) 4 1⁄2" 3 1⁄16"

Latitude (LAT) 4 1⁄2" 3 1⁄8"

Longitude (LON) 4 15⁄16" 3 1⁄8"

Omega (OME) 5 1⁄16" 3 5⁄16"

Rhodes (RHO) 4 9⁄16" 2 15⁄16"

Sparta (SPA) 4 15⁄16" 3 1⁄2"

Tubular (TLR) 4 15⁄16" 3"

Rose Diameter

Standard 3 7⁄16"

Return to door meets 1⁄2" requirement for Boardwalk (BRK), Longitude (LON), 

Omega (OME), Rhodes (RHO), Sparta (SPA) and Tubular (TLR) levers

Rose
diameter

Escutc
Heig

Lever
width

Projection

1  Optional break away lever available



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push  
button Springlatch Deadlatch

Mechanical non-keyed functions

 � Push button locking.
 � Turning inside lever or closing door releases 

button, preventing a lock-out.
 � Inside lever always free for immediate 

egress.

Schlage ND30
ANSI -

Patio lock

Schlage ND25
ANSI -

Exit lock

Schlage ND12
ANSI F89

Exit lock

Schlage ND10
ANSI F75

Passage latch

 � Blank plate outside.
 � Inside lever always free for immediate 

egress.

 � Outside lever always fixed.
 � Inside lever always free for immediate 

egress.
 � Available with Request to Exit (RX) function.

 � Both levers always unlocked.
 � Available with Request to Exit (RX) function.

Schlage ND44
ANSI -

Hospital privacy lock

Schlage ND40
ANSI F76

Bath/bedroom privacy 
lock

 � Push-button locking.
 � Unlocked from outside by turning emergency 

turn-button.
 � Turn inside lever or close 

door to release button.
 � Inside lever always free for immediate 

egress.

 � Push-button locking.
 � Unlocked from outside with a small 

screwdriver.
 � Turn inside lever or close door to release 

button.
 � Inside lever always free for immediate 

egress.



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push  
button Springlatch Deadlatch

Mechanical non-keyed functions

Schlage ND45
ANSI -

Time out lock with 
Vandlgard

 � Pushing and holding outside button 
disengages inside spindle, allowing inside 
lever to free-wheel without retracting latch.

 � Release of outside button allows free egress 
from inside.

 � Dummy trim for one side of door.
 � Used for door pull or as matching inactive 

trim.

Schlage ND170
ANSI -

Single dummy trim



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push 
button Springlatch Deadlatch

Mechanical keyed functions

Schlage ND60
ANSI -

Vestibule with closed 
outside lever

� Same as ND60 except outside lever is 
closed.

� Inside lever always free for immediate 
egress.

� Blank plate outside. 
� Key in fi xed inside lever retracts latch.

Schlage ND25 x 80
ANSI -

Storeroom exit lock

� Blank plate outside.
� Key locks or unlocks inside lever.

Schlage ND25 x 70
ANSI -

Classroom exit lock

� Latch retracted by key from outside when 
outside lever is locked by key in inside lever.

� Inside lever always free for immediate 
egress.

Available with an optional indicator rose that clearly 

identifi es key rotation direction for rapid lockdown.  626 

fi nish only.  

Schlage ND60
ANSI F88

Vestibule lock

� Turn/push-button locking: Pushing and 
turning the button locks the outside lever, 
requiring use of a key until the button is 
manually unlocked.

� Push-button locking: Pushing button locks 
outside lever until unlocked by key or by 
turning the inside lever.

� Inside lever always free for immediate 
egress.

Schlage ND53
ANSI F109

Entrance lock

� Push-button locking.
� Push-button locks outside lever until it is 

unlocked with key or by turning inside lever.
� Inside lever always free for immediate 

egress.

Schlage ND50
ANSI F82

Entrance/offi  ce lock



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push  
button Springlatch Deadlatch

Mechanical keyed functions

 � Communicating, ND72, lock with Vandlgard.
 � Key in either lever locks and unlocks own 

lever.
 � Both inside and outside levers are clutching.

Caution: Double cylinder locks on any door, in any structure, 

which is used for egress can create a life safety hazard in 

times of emergency and their use is not recommended. 

Installation should be in accordance with existing codes only.

Schlage ND72
ANSI -

Communicating lock with 
Vandlgard

 � Key in either lever locks and unlocks 
respective lever.

Caution: Double cylinder locks on any door, in any structure, 

which is used for egress can create a life safety hazard in 

times of emergency and their use is not recommended. 

Installation should be in accordance with existing codes only.

Schlage ND72
ANSI -

Communicating lock

 � Key locks and unlocks outside lever.
 � Key in fixed inside lever retracts latch.

Caution: Double cylinder locks on any door, in any structure, 

which is used for egress can create a life safety hazard in 

times of emergency and their use is not recommended. 

Installation should be in accordance with existing codes only.

Schlage ND70 x 80
ANSI -

Classroom by storeroom 
lock

Schlage ND70
ANSI F84

Classroom lock

Schlage ND66
ANSI F91

Store lock

 � Outside lever locked and unlocked by key.
 � Inside lever always free for immediate 

egress.

 � Key in either lever locks or unlocks both 
levers.

Caution: Double cylinder locks on any door, in any structure, 

which is used for egress can create a life safety hazard in 

times of emergency and their use is not recommended. 

Installation should be in accordance with existing codes only.

Schlage ND73
ANSI F90

Corridor lock

 � Locked or unlocked by key from outside.
 � Push-button locking from inside.
 � Turn inside lever or close door to release 

button.
 � When outside lever is locked by key it can 

only be unlocked by key.
 � Inside lever always free for immediate 

egress.



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push 
button Springlatch Deadlatch

Mechanical keyed functions

� Push-button locking.
� Push-button disengages outside lever until 

unlocked with key or by turning inside lever.
� Vandlgard allows outside spindle to 

disengage from latch when locked.
� Inside lever always free for immediate 

egress.

Schlage ND91
ANSI F82

Entrance/offi  ce lock with 
Vandlgard

� Outside lever is fi xed.
� Entrance by key only.
� Visual occupancy indicator, allowing only 

emergency key to operate.
� Turn inside lever or close door to unlock.
� Rotation of inside spinner-button enables 

lock-out feature.
� Inside lever always free for immediate 

egress.
� Not available with interchangeable core 

cylinders.

Schlage ND85
ANSI -

Faculty restroom lock

� Both levers always fi xed.
� Entrance by key in either lever.

Caution: Double cylinder locks on any door, in any structure, 

which is used for egress can create a life safety hazard in 

times of emergency and their use is not recommended. 

Installation should be in accordance with existing codes only.

Schlage ND82
ANSI F87

Institution lock

Schlage ND80
ANSI F86

Storeroom lock

Schlage ND75
ANSI -

Classroom security lock

� Outside lever is fi xed.
� Entrance by key only.
� Inside lever always free for immediate 

egress.
� Available with Request to Exit (RX) function.

� Key in either lever locks or unlocks outside 
lever. 

� Inside lever always free for immediate 
egress.

Comes standard with an indicator rose that clearly identifi es 

key rotation direction for rapid lockdown.  626 fi nish only.  

Other fi nishes receive a standard rose.

� Turn/push-button locking: Pushing and 
turning button disengages outside lever, 
requiring using of key until button is 
manually unlocked.

� Push-button locking: Pushing button 
disengages outside lever until unlocked by 
key or by turning inside lever.

� Vandlgard allows outside spindle to 
disengage from latch when locked.

� Inside lever always free for immediate 
egress.

Schlage ND92
ANSI F109

Entrance lock with 
Vandlgard



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push 
button Springlatch Deadlatch

Mechanical keyed functions

� Key in either lever locks or unlocks outside 
lever.

� Vandlgard allows outside spindle to 
disengage from latch when locked.

� Inside lever always free for immediate 
egress.

Comes standard with an indicator rose that clearly identifi es 

key rotation direction for rapid lockdown.  626 fi nish only.  

Other fi nishes receive a standard rose.

� Outside lever always disengaged.
� Entrance by key only.
� Vandlgard allows outside spindle to 

disengage from latch when locked.
� Inside lever always free for immediate 

egress.
� Available with Request to Exit (RX) function.

� Locked or unlocked by key from outside.
� Push-button locking from inside.
� Turning inside lever or closing door releases 

button.
� When outside lever is locked by key it can 

only be unlocked by key.
� Vandlgard allows outside spindle to 

disengage from latch when locked.
� Inside lever always free for immediate 

egress.

Schlage ND94
ANSI F84

Classroom lock with 
Vandlgard

Schlage ND97
ANSI F90

Corridor lock with 
Vandlgard

Schlage ND96
ANSI F86

Storeroom lock with 
Vandlgard

Schlage ND95
ANSI -

Classroom security lock

� Outside lever disengaged and unlocked by 
key.

� Vandlgard allows outside spindle to 
disengage from latch when locked.

� Inside lever always free for immediate 
egress.

� Latch retracted by key from outside when 
outside lever is disengaged by key in inside 
lever.

� Vandlgard allows outside spindle to 
disengage from latch when locked.

� Inside lever always free for immediate 
egress.

Available with an optional indicator rose that clearly 

identifi es key rotation direction for rapid lockdown.  626 

fi nish only. 

Schlage ND93
ANSI F88

Vestibule lock with 
Vandlgard



Grade 1 cylindrical locks

ND Series

Key Pushbutton
Turn/push  
button Springlatch Deadlatch

Wired electrified functions

Schlage ND12EL
 ND12EU
ANSI -

Keyless electrified exit

 � Outside lever continuously locked (EL) or 
unlocked (EU) by 12-24V DC.

 � EL is fail safe (power fail unlocks outside 
lever).

 � EU is fail secure (power fail locks outside 
lever).

 � Inside lever always free for immediate 
egress.

 � Available with Request to Exit (RX) function.

Schlage ND96EL
 ND96EU
ANSI -

Electrified storeroom with 
Vandlgard

Schlage ND80EL
 ND80EU
ANSI -

Electrified storeroom

 � Adds Vandlgard to ND80EL/EU.
 � Vandlgard allows outside spindle to 

disengage from latch when locked, limiting 
the ability of vandals to apply excessive force 
to the chassis.

 � Available with Request to Exit (RX) function.

 � Outside lever continuously locked (EL) or 
unlocked (EU) by 12-24V DC.  

 � EL is fail safe (power fail unlocks outside 
lever).

 � EU is fail secure (power fail locks outside 
lever).

 � Key outside serves as mechanical override.
 � Inside lever always free for immediate 

egress. 
 � Available with Request to Exit (RX) function.



Grade 1 cylindrical locks

ND Series

Cylinders

Conventional cylinder
P 6-pin Conventional (standard)

Z SL 7-pin Conventional (A2 pinning)

L Less Conventional

C Less 6-pin Conventional double cylinder

Full size interchangeable core (FSIC)
R 6-pin FSIC

M SL 7-pin FSIC (A2 pinning)

J Less FSIC

T  Refundable FSIC construction core

Small format interchangeable core (SFIC)
G 7-pin SFIC (A2 pinning)

B Less SFIC

BDC Disposable SFIC construction core

H Refundable SFIC construction core



Grade 1 cylindrical locks

ND Series

Cylinders

Chassis
Material Modular design of zinc and steel components plated for corrosion protection

Door thickness Standard:  1 5⁄8" to 2 1⁄8" 
Optional:  1 3⁄8" - 6" EE, EO, EI, ED configurations

Trim
Handing Non-handed

Levers Pressure cast zinc, plated to match product finish specification

Roses Wrought brass, bronze, or zinc, plated to match product finish specification

Latch
Backset Standard:  2 3⁄4" 

Optional:  2 3⁄8", 3 3⁄4", 7 3⁄4"

Faceplate Standard : 1 1⁄8" x 2 1⁄4" 
Optional: 1" x 2 1⁄4" for 2 3⁄8" backset doors

Latch Standard :  1⁄2" throw via Oil Impregnated Stainless Steel 
Optional :  3⁄4" throw anti-friction bolt available for pairs of doors

Strike Standard: ANSI Curved Lip: 1 1⁄4" x 4 7⁄8" x 1 3⁄16" 
Optional: T Strike,  ANSI strikes with alternative lip lengths, dust box options

Keying
Cylinder format 6-pin Conventional (standard); also available in FSIC, SFIC and 7-pin SL cylinder 

formats plus less cylinder options designed to fit competitive cores from 
Sargent, Corbin Russwin, Yale and Medeco. 

Keyway Patented Everest 29 S123 (standard); also available in open, restricted, and 
Primus XP security levels with available master keying and construction keying.

Wired electrified
Input Voltage Autodetecting 12-24V DC, + 10%

Operating 
mode

Fail Safe or Fail Secure via switch on chassis

Current draw 0.23 amps maximum; 0.01 amps holding

Request to Exit Modular - 3A @ 125VAC / 2A @ 30VDC

Warranty
10 years mechanical, 1 year wired electrified



Grade 1 cylindrical locks

ND Series

Specifications

www.allegion.com/us

Certifications
ANSI/BHMA All ND Series comply with A156.2 performance requirements for grade 1 

cylindrical locks. Wired electrified complies with A156.25 (indoor).

ICC Complies with ICC A117.1 Accessible and Usable Buildings and Facilities

UL/cUL All locks 3-hour A label single fire door 4'0" x 10'0"; pair doors 3-hour fire door 
8'0" x 8'0" with 3⁄4" latch option; pair doors 90-minute fire door 8'0" x 10'0" 
with 3⁄4" latch option

CA Fire  Code All levers with a return to door of 1 ⁄2" (64 mm) or less comply  
(Rhodes, Sparta, Tubular, Omega, Longitude and Boardwalk)

FL Building 
Code

Complies with Florida Building Code (ASTM E330, E1886, E1996) 
and Miami Dade (TAS 201, 202, 203) requirements for hurricanes

Federal Meets FF-H-106C Series 161; BAA compliant, all functions.

© 2019 Allegion 
013158, Rev. 05/2019



Overview

Device types

The 98/99 Series devices are heavy-duty push pads. The 98 Series 
has a smooth mechanism case, while the 99 Series has a grooved 
mechanism case. The 98/99 Series has been certified to the 
highest industry standards and are used in schools, hospitals and 
government buildings.

Exit device

98/99 Series

99 Series features
grooved mechanism case

98 Series features 
smooth mechanism case

Rim device 75 Mortise lock device

47WDC Concealed vertical rod 
  wood door device 1

27 Surface mounted vertical rod  
device 1

49 Concealed vertical cable 
device 2

47 Concealed vertical rod device, 
5⁄16" throw 1

48 Concealed vertical rod device,  
5⁄8" top, 1 1⁄2" bottom throw

50WDC Concealed vertical cable
  wood door device

57 Three-point latch device

1  Also available less bottom rod (LBR)

2  Also available less bottom latch (LBL)



Finishes

Due to the many variations in monitors and printers, color samples may 
appear different than the physical product.  Contact your local sales 
representative for a physical color sample.

98/99 Series
Exit device

605
Bright Brass

622
Matte Black

606
Satin Brass

630
Satin Stainless

693
Black

619
Satin Nickel

625
Bright Chrome

630AM
Satin Stainless, 
Antimicrobial

710
Dark Brown, 
Anodized

626AM
Satin Chrome, 
Antimicrobial

628
Aluminum, Clear 
Anodized

612
Satin Bronze

643e
Aged Bronze

626
Satin Chrome



Trim functions

98/99 Series
Exit device

NL  Night latch

 � Key retracts latchbolt
 � Rim and 1 ¼" mortise 

cylinder

TP  Thumbpiece

 � Key locks and unlocks
 � Rim and 1 ¼" mortise 

cylinder

TPBE  Thumbpiece, 
blank escutcheon

 � Blank escutcheon 
always operable (no 
cylinder, use with DT 
trim)

TL  Turn lever

 � Key locks and unlocks 
(use with DT trim)

 � 1 ¼" mortise cylinder

TLBE  Turn lever, blank 
escutcheon

 � Blank escutcheon 
always operable (no 
cylinder, use with DT 
trim)

TLOP  Turn lever, 
optional pull

EO  No outside trim

 � Exit only

DT  Dummy trim

 � Pull when dogged (not 
recommended for fire 
device)

NLOP  Night latch

 � Key retracts latchbolt, 
pull required

HL  Hospital latch

 � Key locks and unlocks
 � 1 ¼" mortise cylinder

LBE1  Lever, blank 
escutcheon

KBE  Knob, blank 
escutcheon

 � Always operable (no 
cylinder)

L Lever

K Knob

 � Key locks and unlocks
 � Rim and 1 ¼" mortise 

cylinder
 � Handed, reversible 

lever
 � Electrified lever 

operation available

LDT  Lever, dummy trim

KDT Knob, dummy trim

 � Pull when dogged

LNL  Lever, night latch

KNL Knob, night latch

 � Key retracts latchbolt
 � Rim and 1 ¼" mortise 

cylinder
 � Handed, reversible lever



Trim styles

98/99 Series
Exit device

Dimensions

Trim style Width Height Thickness Projection

990 3" 14 3⁄16" 3⁄32" 2"

996 Knob 2 3⁄4" 10 3⁄4" 27⁄32" 3 1⁄4"

996 Lever 2 3⁄4" 10 3⁄4" 27⁄32" 2 7⁄8"

696 1 5⁄8" 13 1⁄2" 3⁄16" 2 1⁄6"

697 1 5⁄8" 13 1⁄2" 3⁄16" 3"

392-7

3⁄4" inch round stainless steel with 7" center to center 
that matches the 98/99 center case.  3 1⁄2" offset with 
11⁄2" clearance.

HL 2 9⁄16" 7 7⁄8" - 2 5⁄8"

374 2 3⁄4" 10 3⁄4" 27⁄32"

VR910/914 with 
RIM/verticals

5 1⁄2" 11" -

VR910/914 with 
mortise

7 1⁄4" 11" -

990 996 696 697
3/4" (19mm)  diameter pull

392-7 HL 374 VR910 

VR914 



Lever styles

Decorative levers

98/99 Series
Exit device

M51
 � Knurling available

M53

M571

M52
 � Knurling available

M56

M621
 � Handed

M55

M54

M61
 � Handed

Dimensions

Lever Width Projection

M51 4.5" 2.5"

M52 4.5" 2.4"

M53 4.4" 2.4"

M54 4.4" 2.3"

M55 4.4" 2.7"

M56 4.5" 2.3"

M57 4.5" 2.7"

M61 4.5" 2.7"

M62 4.6" 2.4"

Escutcheon
width

Escutcheon
HeightLever

width

Projection Lever
width

1  Available in stainless steel substrate only



Lever styles

Decorative levers

98/99 Series
Exit device

Dimensions

Lever Width Projection

M63 4.6" 2.6"

M81 4.8" 2.5"

M82 4.9" 2.5"

M83 4.7" 2.25"

M84 5.1" 2.2"

M85 4.9" 2.7"

ME1 5.4" 2.6"

ME2 5.2" 2.4"

ME3 5" 2.8"

M83

M85
 � Handed

M84

ME31

ME21
 � Handed

ME11
 � Handed

1  Designed with Gensler as product design consultant

M81
 � Knurling available

M63
 � Handed

M82

Escutcheon
width

Escutcheon
HeightLever

width

Projection Lever
width



Lever styles

Standard levers

98/99 Series
Exit device

01 03
 � Knurling available

12
 � Handed

02
 � Knurling available

07
 � Suites with Schlage Athens

06
 � Default lever
 � Suites with Schlage Rhodes
 � Knurling available

05

16
 � Suites with Schlage Omega

Dimensions

Lever Width Projection

01 4.0" 2.1"

02 4.75" 2.3"

03 4.75" 2.813"

05 3.75" 2.8"

06 4.7" 2.1"

07 4.6" 2.3"

12 4.3" 2.9"

16 5.05" 2.66"

Escutcheon
width

Escutcheon
HeightLever

width

Projection Lever
width



Lever styles

Standard levers

98/99 Series
Exit device

Merano (MER)
 � Handed

Longitude (LON)Latitude (LAT)

Accent (ACC)
 � Handed

1817
 � Suites with Schlage Sparta
 � Knurling available

Asti (AST)
 � Handed

Escutcheon
width

Escutcheon
HeightLever

width

Projection Lever
width

Dimensions

Lever Width Projection

17 4.7" 2.3"

18 4.75" 2.4"

Accent (ACC) 4.4" 3.1"

Asti (AST) 4.2" 2.5"

Merano (MER) 4.1" 2.5"

Latitude (LAT) 4.6" 2.3"

Longitude (LON) 4.9" 2.3"



Electromechanical device options

98/99 Series
Exit device

QEL Quiet electric latch retraction
HD-QEL Quiet electric latch retraction with hex 

dogging
SD-QEL Quiet electric latch retraction with special 

center case dogging
 �  Bolt retraction via switch
 � Converts exit door to push-pull operation
 � Voltage: 24VDC
 � Current: 1.0 A inrush (0.5 sec.) / 0.14 A 

holding

Delayed egress

CX Chexit delayed exit
 �  Meets NFPA 101 requirements
 � Self-contained controls, locking, alarm
 � Input voltage: 24VDC
 � Input current inrush: 1.25 A
 � Input current holding: 390 mA
 � Alarm relay and secure relay contact ratings: 

24 VDC, 1 A

CX-RCM Chexit remote module
 � Chexit for smaller doors that can not 

accommodate a standard Chexit device
 � Size: 3.75” x 5.57” x 2.50”
 � Input voltage: 24VDC
 � Input current inrush: 1.25A
 � Input current holding: 390mA
 � Alarm relay and secure relay contact ratings: 

24 VDC, 1 A

Miscellaneous

ALK Alarm exit kit
 �  Unauthorized opening triggers 85-decibel 

horn 
 � Set in armed or disarmed mode by key
 � Assembly includes both a 24VDC input and 

external inhibit

Switches

LX Latchbolt monitoring
LX-LC Latchbolt monitoring, low current 

 � Signals use of an opening 
 � SPDT switch to monitor latch bolt
 � 2 A maximum @ 24VDC; below 50 mA @ 

24VDC for low current option

RX Request to exit
RXLC Request to exit - low current
RX2 Double request to exit - 2 RX switches
WP-RX Waterproof request to exit
RX-AUX RX to RX-2 conversion

 � Signals use of an opening 
 � SPDT switch to monitor pushpad
 � 2 A maximum @ 24VDC; below 50 mA @ 

24VDC for low current option

LX-RX Request to exit/latchbolt monitoring 
combination

LX-RX-LC Request to exit/latchbolt monitoring 
combination, low current

 � 2 A maximum @ 24VDC; below 50 mA @ 
24VDC for low current option

SS Signal switch
 � Monitors pushpad and latchbolt
 � Signals unauthorized use of an opening 
 � Switch makes latch bolt tamper-resistant
 � Up to 2.0 A @ 24VDC

Latch retraction

EL  Electric latch retraction
SD-EL  Electric latch retraction with special center 

case dogging
 �  Enables remote unlatching  
 � Alternative to manual dogging
 � Voltage: 24VDC (continuous duty)
 � Current: 16.0 A inrush / 0.3 A holding



Electromechanical device options

CON Allegion Connect
 � Common connectors to connect various 

door hardware all the way to the power 
supply

E996 Electric locking and unlocking trim  
 �  Remains latched while unlocked
 � Remote electrical control
 � Voltage:  24VDC (Continuous Duty)
 � Current:  0.22 amps

E7500 Electric mortise lock device
 � Voltage:  12 or 24VDC
 � Current:  0.60 amps @ 12VDC, 0.30 amps @ 

24VDC

98/99 Series
Exit device



Electromechanical device options
Matrix shows available options per device type but does not represent compatibly across multiple options.
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99 � � � � � � � � � � � � � � � � � � �

98F
99F � � � � � � � � � � � � � � � �

XP98
XP99 � � � � � � � � � � � � � � � � �

XP98-F
XP99-F � � � � � � � � � � � � � �

9875
9975 � � � � � � � � � � � � � � � �

9875-F
9975-F � � � � � � � � � � � � �

9827
9927 � � � � � � � � � � � � � � � � � � �

9827-F
9927-F � � � � � � � � � � � � � � � �

9857
9957 � � � � � � � � � � � � � � � � � � �

9857-F
9957-F � � � � � � � � � � � � � � � �

9847
9947 � � � � � � � � � � � � � � � � � � �

9847-F 
9947-F � � � � � � � � � � � � � � � �

9848
9948 � � � � � � � � � � � � � � � � � � �

9848-F
9948-F � � � � � � � � � � � � � � � �

9849
9949 �1 � � � � � � � � � � � � � � � � � �

9849-F
9949-F �1 � � � � � � � � � � � � � � �

9847WDC
9947WDC � � � � � � � � � � � � � � � � � � �

9847WDC-F
9947WDC-F � � � � � � � � � � � � � � � �

9850WDC
9950WDC � � � � � � � � � � � � � � � � � � �

9850WDC-F
9950WDC-F � � � � � � � � � � � � � � � �

1 For 98/9949 devices, LX switch monitors trim input or electric dogging of EL/QEL devices.  LX switch does not monitor latchbolt condition.

98/99 Series
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Mechanical device options

Dogging

CD Cylinder dogging, panic only

CD-CX Center case cylinder dogging for Chexit 
devices

CI Cylinder dogging indicator
 � Battery-operated dogging indicator in 

cylinder format  with red light visible from 
over 75 feet away 

DI Dogging indicator
 � Battery-operated dogging indicator in hex 

format with red light visible from over 75 feet 
away

LD Less dogging

SD Special center case dogging
 � Center case cylinder dogging

Classroom security

-2 Double cylinder
 � Inside key cylinder locks/unlocks outside trim

-2SI Double cylinder with security indicator
 � Inside key cylinder locks/unlocks outside trim 

with visible indicators that provide status of 
door

CDSI Cylinder dogging with indicator
 � Provides visible lock/unlock indicators 

showing whether device is dogged or 
undogged

HDSI Hex dogging with indicator
 � Provides visible lock/unlock indicators 

showing whether device is dogged or 
undogged

98/99 Series
Exit device

Environmental

PN Pneumatic latch retraction
 � For areas where electrical devices banned
 � Special linkage for mechanical or pneumatic 

dogging

QM Quiet mechanical option
 � Provides damper-controlled relatching of 

device

INS Insulclad kits
 � Kits with longer fasteners or parts for 

Insulclad doors

AM Anti-microbial finish

Weatherized

WH Weep holes
 � Drainage (weep) holes in mechanism case

WS Windstorm
 � Severe weather certified/tested
 � FEMA and ICC compliant
 � Tornado and hurricane tested

California code

AX Accessible device
 �  UL certified to meet new 5 lb. maximum 

operating force requirement
 �  Exceeds ANSI/BHMA requirements 

Latches

PL Pullman latch
 � Latches are always extended 
 � Most commonly used in conjunction with 

electric strikes and LBR-less  bottom rod 
application



Mechanical device options

Touch bar trim

RSS Red silk screen
 � Red silk-screened lettered touchbar trim

PUSH PUSH
 � Touchbar trim embossed PUSH

SG Safety glow
 � Self-illuminating touchpad
 �  Glows brightly during low or no light 

conditions

KN Knurled touchbar
 � Tactile warning applied to device

BRAILLE Braille
 � Vision impaired touchpad
 � Raised letter and Braille

98/99 Series
Exit device



Mechanical device options
Matrix shows available options per device type but does not represent compatibly across multiple options.
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Mechanical device options
Matrix shows available options per device type but does not represent compatibly across multiple options.
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Specifications

www.allegion.com/us

Dimensions

98/99 Series
Exit device

Accessibility  � Force to depress push pad
 −  AX device: 5 lbs
 − Standard device: 15 lbs

 � Push pad projection
 − Neutral: 3 13⁄16" (97 mm)
 − Depressed: 3 1⁄16" (78 mm)

Certifications/
approvals

All Von Duprin 98/99 exit devices are  
ANSI/BHMA Certified.  Please refer to  
the BHMA Certified Products Directory  
for specific listings.

Mounting height 39 13⁄16" (1011 mm)
39 11⁄16" (1008 mm) with mullion

Warranty 36 months from the date of placing the product 
in operation

© 2019 Allegion 
013139, Rev. 11/2019



Cylinders for Adams rite 4070 Series deadlocks

Number Core mechanism Collar

20-091 Conventional core 3⁄16" +  3⁄8"  blocking rings

20-722 Primus core 3⁄16" +  3⁄8"  blocking rings

20-722-XP Primus XP core 3⁄16" +  3⁄8"  blocking rings

20-090 Housing less core None

Interchangeable core rim cylinders for exit devices

Number Core mechanism

20-057 Conventional core

20-757 Primus core

20-757-XP Primus XP core

20-079 Housing only, less core

Available in 605, 606, 609, 612, 613, 619, 625, 626, and 643e finish.

Cylinders for Adams rite MS and 4700 Series 
Lori 4500 Series and Corbin russwin DL3000 Series

Number Core mechanism Collar

26-098 Conventional core Compression ring & spring

20-062 Conventional core 3⁄16" +  3⁄8"  blocking rings

20-766 Primus core 3⁄16" +  3⁄8"  blocking rings

20-766-XP Primus XP core 3⁄16" +  3⁄8"  blocking rings

20-060 Housing less core None

These cylinders include set screw pack B220-050 for Adams Rite locks.

K510-711
Adams Rite

MS cam

B520-378
Adams Rite
4070 cam

Notes 1. Mortise cylinders available 605, 606, 609, 612, 613, 619, 625, 626, and 643e finish. Cores furnished 606 and 626 only.
 2. To differentiate between Classic and Everest 29, specify keyway. Example: C or CP (Classic), S123 (Everest 29). 
 3. All cylinders are 1  1⁄2" long.
 4. Specify LKB if 0-bitted Primus XP cylinders are required less key blanks.

Cores

Full size interchangeable core cylinders  
for exit devices, aluminum door, etc.

34   •   Schlage   •   Key systems, cylinders and keys reference guide







Cylinder Only Compr. Ring & Spring With Blocking Ring





Overview

Cylinder

Mounting

Parallel arm (push side)

Top jamb (push side)Hinge (pull side)

Available cylinder options

DEL Delayed action cylinder

Sizing
Adjustable spring size 1-6,
includes patented Green Dial

4040XP-3071 
Cast iron cylinder assembly

Handing
Non-handed

The 4040XP is LCN’s most durable and flexible heavy duty 
closer designed for institutional and other demanding high traffic 
applications.

4040XP Series
Surface mounted closer



4040XP Series
Surface mounted closer

CoversFinishes

4040XP-72MC
Metal cover

 � Handed
 �  Required for plated finishes 

and custom powder coat 
finishes

 � Optional

4040XP-72
Plastic cover

 � Non-handed
 � Includes 4040XP-54 snap-on 

cover clip

Available finish options

MTLPC Brite metallic: Custom powder coat finish, which 
resembles that of 651 or 652 plated finish.

SRI For installations where a higher level of protection 
against weather conditions, or the effects of a 
potentially corrosive atmosphere is required, LCN 
offers a special rust inhibiting (SRI) process. Ferrous 
metal components receive an SRI pretreatment and 
a standard powder coat finish of your choice, or a 
custom powder coat finish for a nominal additional 
cost. Closers treated with the SRI process exceed the 
100 hour protection level available with standard LCN 
powder coated finishes.

632
Bright Brass

633
Satin Brass

639
Satin Bronze

616
Satin Bronze, 
Blackened

646
Satin Nickel

651
Bright Chrome

652
Satin Chrome

Metal plated finishes

Powder coat finishes

689
Aluminum

690
Statuary Bronze

691
Light Bronze

693
Black

695
Dark Bronze

696
Brass

150+ additional custom colors available 
using the RAL numbering system

Standard cover

Optional cover



4040XP Series
Surface mounted closer

Arms 

4040XP-3077
Regular arm

 �  Non-handed 
 �  Mounts pull side or top jamb 

with shallow reveal P4041 
closer includes PA SHOE, 
4040XP-62PA required for 
parallel arm mounting

4040XP-3049L
Long hold-open arm

 � Non-handed
 �  Includes LONG HEAD AND 

TUBE, 4040XP-3048L for 
top jamb mount

 � Optional

4040XP-3049EDA/62G
Hold-open extra duty arm with 
62G

 �  Handed 
 �  Features forged, solid 

steel main and forearm 
for potentially abusive 
installations

 � 62G shoe provides additional 
blade stop clearance. Hold-
open function is adjusted at 
the shoe

 � Optional

4040XP-3077ELR
Extra long arm

 �  Non-handed
 �  Includes EXTRA LONG ROD 

AND SHOE, 4040XP-79ELR 
for top jamb mount with deep 
reveal 

 � Optional

4040XP-3049EDA
Hold-open extra duty arm

 � Handed
 � Parallel arm features forged, 

solid steel main and forearm 
for potentially abusive 
installations

 �  Hold-open function is 
adjusted at the shoe

 � Optional

4040XP-3049CNS
HCUSH arm

 �  Non-handed 
 �  Hold-open function with 

templated stop/hold-open 
points

 � Handle controls hold-open 
function

 � Optional

4040XP-3077L 
Long arm

 �  Non-handed 
 �  Includes LONG ROD AND 

SHOE, 4040XP-79LR for top 
jamb mount

 � Optional

4040XP-3077EDA
Extra duty arm

 �  Non-handed 
 �  Features forged, solid 

steel main and forearm 
for potentially abusive 
installations

 � Optional

4040XP-3077CNS
Cush-N-Stop® Arm

 � Non-handed 
 � Features solid forged steel 

main arm and forearm with 
stop in soffit shoe.

 � Optional

4040XP-3049
Hold-open arm

 �  Non-handed 
 � Mounts pull side or top jamb 

with shallow reveal, hold-
open adjustable shoe

 � 4040XP closer includes  
4040XP-62PA shoe required 
for parallel arm mounting

 � Optional

4040XP-3077EDA/62G
Extra duty arm with 62G

 �  Non-handed 
 �  Features forged, solid 

steel main and forearm 
for potentially abusive 
installations

 �  62G shoe provides additional 
blade stop clearance

 � Optional

4040XP-3077SCNS
Spring CUSH arm

 �  Non-handed 
 �  For potentially abusive 

applications features solid 
forged steel main arm and 
forearm with spring loaded 
stop in the soffit shoe

 � Optional



4040XP Series
Surface mounted closer

Arms 

4040XP-3049SCNS
Spring HCUSH arm

 �  Non-handed 
 �  For potentially abusive 

applications features solid 
forged steel main arm and 
forearm with spring loaded 
stop in the soffit shoe

 �  Handle controls hold-open 
function

 � Optional



4040XP Series
Surface mounted closer

Installation accessories

4040XP-18
Plate

 � Required for hinge side mount 
where top rail is less than 3 3/4˝ 
(95 mm)

 � Requires minimum 2˝ (51 mm) 
minimum top rail

4040XP-62PA
PA shoe

 �  Required for parallel arm 
mounting

4040XP-18TJ
Plate

 �  Centers top jamb mounted 
closer vertically on head 
frame where face is less than 
3 1/2˝ (89 mm). Plate requires 
1 3/4˝ (44 mm) minimum 
head frame

4040XP-61
Blade stop spacer

 � Required to lower parallel arm 
shoe to clear 1/2˝ (13 mm) 
blade stop

 � Optional

4040XP-18G
Plate

 �  Locates top jamb mounted 
closer flush with top of head 
frame face in flush ceiling 
condition

 � Requires 1 3/4˝ (44 mm) 
minimum head frame

4040XP-30
CUSH shoe support

 �  Provides anchorage for fifth 
screw used with CUSH arms, 
where reveal is less than 3 
1/16˝ (78 mm)

 � Optional

4040XP-18PA
Plate

 �  Required for parallel arm 
mounting where top rail is 
less than 5 1/2˝ (140 mm), 
measured from the stop

 � Requires 2˝ (51 mm) 
minimum top rail

4040XP-419
PA flush panel adapter

 �  Provides horizontal mounting 
surface for parallel arm shoe 
on single rabbeted or flush 
frame

 � Optional



4040XP Series
Surface mounted closer

Installation accessories

4040XP-62A
Auxiliary shoe

 �  Requires a top rail of 7˝ 
(178 mm)

 � Shoe replaces -62PA for 
parallel arm mounting of 
regular arm with overhead 
holder/stop

 � Optional

Fasteners
Self-reaming and tapping screws included standard

Fastener pack options

TBSRT TB1  with self-reaming and tapping screws

WMS Wood and machine screw

TBWMS TB1,  wood and machine screw

TORX TORX machine screw

TBTRX  TB1 and TORX machine screw

1 Specify door thickness if other than 1 3/4"

4040XP-54
Snap-on cover clip

 � Used to secure 4040XP-72 
plastic cover to cylinder body
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Dimensions and mounting

Hinge (pull) side mounting

2-1/4"
57 mm

11"
279 mm

1-1/16"
27 mm

3/4"
19 mm2-11/16"

68 mm
10-7/16"
625 mm

5/8"
16 mm

12-1/4"
311 mm

3-1/2"
89 mm

3-3/4"
95 mm

4040XP-18

Top jamb (push side) mounting

2-1/4"
57 mm

11"
279 mm

1-3/16"
30 mm

3/4"
19 mm

2-11/16"
68 mm

12-1/4"
311 mm

11/16"
17 mm

10-3/8"
264 mm

3-1/2"
89 mm

3-3/4"
95 mm

4040XP-18G4040XP-18TJ



4040XP Series
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Dimensions and mounting

6"
152 mm

4"
102 mm

14-1/16"
357 mm

3-1/2"
89 mm

12-1/4"
311 mm

4040XP-18PA

2-1/4"
57 mm

5-1/4"
133 mm

5-1/4"
133 mm

4"
102 mm

5-1/2"
140 mm

14-1/16"
357 mm

3-1/2"
89 mm

12-1/4"
311 mm

4040XP-18PA

2-1/4"
57 mm

6"
152 mm

5-1/4"
133 mm

CUSH mount

EDA mount

Parallel arm (push side) mounting

2-1/4"
57 mm

4"
102 mm

4"
102 mm

5-7/8"
149 mm

5-3/8"
137 mm

12-1/4"
311 mm

3-1/2"
89 mm

4-15/16"
125 mm

5-3/8"
137 mm

4040XP-18PA

14-1/2"
368 mm
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Specifications

www.allegion.com/us

Accessibility Available with less than 5.0 lbs. opening force 
on 36" door

Certifications/
approvals

 � Grade 1 - ANSI A156.4
 � UL 10C
 � Meets BAA - Buy American Act

Degree of  
operation

Hinge (pull) side
Max opening: 120°
Hold open: 90-120°

Top jamb (push side) mount
Max opening: 120°
Hold open: 85-120°

Parallel arm with 62PA
Max opening: 180°
Hold open: 180°

EDA
Max opening: 180°
Hold open: 180°

Cush and spring cush
Max opening: 110°
Hold open: 110°

Environmental 
conditions

 � Approved for interior use 
 � Approved for exterior use (SRI coated only)
 � LCN’s standard all weather fluid performs to 

temperature ranges from 120°F (49°C) to 
-30°F (-35°C)

 � LCN’s powder coat finish surpasses 100 hours 
of salt spray which is over four times the ANSI 
standard for corrosion resistance.  

Warranty 30  years

Standard  
features

 � Cast iron body
 � Full complement bearing 
 � 1 1/2" diameter piston 
 � 11/16" diameter double heat treated pinion 

journal

© 2020 Allegion 
013110, Rev. 1/2020
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8400 Series Protection Plates 
	 	 •	 Door	protection	plates	are	available	in	.050”	thick	brass,	stainless		  

  steel or aluminum; and 1/8” thick high impact polyethylene in clear  
  or black .

	 	 •	 Bevel	edge	options;	specify	B4E	for	all	four	edges.
	 	 •	 Mounting	screw	pack	furnished	standard,	16	screws	per	pack.	 

  Optional screw packs are available for TEK or TORK screw heads .  
  Refer to the following chart for ordering .

	 	 •	 Specify	NMH	for	no	mounting	holes.	(Not	available	on	8402)
	 	 •	 Specify	NMH-A	for	no	mounting	holes	with	adhesive.	(Not	available	on	8402)
	 	 •	 Specify	CS	for	counter	sunk	mounting	holes.
	 	 •	 Specify	ERS	prepped	with	extra	row	of	screws.
   Kickplate Gasket Tape Tape is recommended when using a  

  brass plate on a metal door to reduce tarnishing from electrolytic  
  oxidation . One tape pack will cover an the perimeters of a 8” x 34”  
  kickplate . Order 8401 Gasket Tape . 

8400    Protection Plate
8402 (UL)*   Protection Plate
*UL mark appears in upper right corner. Factory supplied screws must be used.
Number of screw packs required by plate size (specify TEK Screws or TORK screws) .

  22”-25” 26”-33” 34”-41” 42”-48”
4”-8” 1 1 1 1
9”-16” 1 1 1 1
17”-24” 1 1 1 2
25”-32” 1 1 2 2
33”-40” 1 2 2 2
41”-48” 2 2 2 2

Finishes brass  24” x 48” max. size
US Number US3 US4 US10 US10B US15 US26 US26D

BHMA 605 606 612 613 619 625 626

Finishes stainless steel
US Number US32 US32D

BHMA 629 630

Finishes aluminum
US Number US28

BHMA 628

Finishes plastic
Clear and Black

Residential Grade Kickplates available Carded only, finishes PA28, PA3, PA619,  
PA716, B3, B505, B619, B716
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Mop Plates 
	 	 •	 Protect	the	bottom	of	the	pull	side	of	door	subject	to	cleaning	 

  and mopping procedures . 
	 	 •	 Size	Ranges:4”	to	6”	high,	22”	to	48”	wide

Kick Plates 
	 	 •	 Protect	the	bottom	of	the	push	side	of	doors	subject	to	 

  scuffing from foot traffic . 
	 	 •			Recommended	for	all	doors	subject	to	normal	use	 

  (especially doors using a closer) . 
	 	 •		 Size	Ranges:	8”	to	24”	high,	22”	to	48”	wide

Stretcher Plates 
	 	 •	 Protect	doors	at	specific	areas	where	consistent	contact	is	 

   made by stretchers, service carts or other equipment .
	 	 •	 Usually	applied	to	push	side	of	doors.	
	 	 •	 Specify	“B4E”	Option	for	beveled	edges.
	 	 •		 Size	Ranges:	6”	to	8”	high,	22”	to	48”	wide

Armor Plates 
	 	 •	 Protect	lower	half	of	doors	from	abuse	by	hard	carts,	 

  trucks and rough usage . 
	 	 •		 Usually	applied	to	push	side	of	single	doors	and	both	sides	 

  of double acting doors . 
	 	 •		 Size	Ranges:	26”	to	48”	high,	22”	to	48”	wide
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SR64 Door Silencer
  •	 For	use	on	metal	frames	featuring	pneumatic	design	that,	once	installed,	 

  forms an air pocket to absorb shock and reduce noise of door closing .
	 	 •		 Tamper-proof	once	installed	on	the	frame.
	 	 •		 Proper	installation	also	eliminates	door	rattle	and	provides	constant	 

  tension for door latches or locks .

  Packed in bags of 100 .
  Grey Available in bulk pack of 2500 .
  Each bag has an installation tool included .

Dimensions
Diameter: 1/2”  

Thickness: 1/8”

Finishes

GRY, TAN

SR65 Door Silencer
	 	 •	 For	use	on	wood	frames,	also	feature	pneumatic	design	to	cushion	shock	 

  and absorb noise .
	 	 •		 To	prevent	removal,	a	small	brad	should	be	driven	into	stop	strip	 

  and through stem of silencer, as shown in the detail .

  Packed in bags of 100 .

Dimensions
Height: 3/4”  

Diameter: 3/8”  

Thickness: 1/8”

Finishes

GRY

SR66 Door Silencer
	 	 •	 Self	Adhesive	Rubber	Silencers.
	 	 •	 Economical	installation	requires	no	drilling	of	frames.

  Packed two sheets of 50 (100 minimum) .

Dimensions 
Diameter: 1/2”  
Thickness: 1/8”

Finishes

BRN, GRY, WHT

Meets ANSI/BHMA 156 .16, L03011 .

Meets ANSI/BHMA 156 .16, L03021
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1.13 - SINGLE SLIDE WITH OPTIONAL TRANSOM

• 1.13.01 - Single Slide Right Hand
• 1.13.02 - Single Slide Left Hand
• 1.13.03 - Single Slide Right Hand with Transom
• 1.13.04 - Single Slide Left Hand with Transom
• 1.13.05 - Single Slide Right Hand with Automatic Locking
• 1.13.06 - Single Slide Left Hand with Automatic Locking
• 1.13.07 - Single Slide Right Hand with Transom and Automatic Locking
• 1.13.08 - Single Slide Left Hand with Transom and Automatic Locking

SLIDING AUTOMATIC ENTRANCES: 
DURA-GLIDETM 2000, BI-PARTING

© 2018 Stanley Access Technologies, LLC.
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