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SECTION 01 1000
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  Peachtree Corners Parking Deck.
B. Owner's Name:  City of Peachtree Corners.
C. Architect's Name:  Lyman Davidson Dooley Inc.
D. The Project consists of the construction of a new three level parking deck structure of

approximately 986 parking spaces.
1.02 CONTRACT DESCRIPTION

A. Contract Type: Design-Build based on a Guaranteed Maximum Price (GMP).
1.03 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.
B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.

1.04 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations:  Limited to areas noted on Drawings.
B. Arrange use of site and adjacent areas to allow:

1. Owner occupancy of adjacent buildings.
2. Work by Others on adjacent Construction Site.
3. Use of surrounding areas by the public.

C. Provide access to and from site as required by law and by Owner:
1. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Time Restrictions:
1. Limit conduct of the hours of 7AM until 6PM, unless otherwise approved in writing by

Owner.
E. Utility Outages and Shutdown:

1. Prevent accidental disruption of utility services to other facilities.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 1000
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SECTION 01 2200
UNIT PRICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.
B. Measurement and payment criteria applicable to Work performed under a unit price payment

method.
1.02 COSTS INCLUDED

A. Unit Prices for items included in Section 3.05 shall be included on the Bid Form shall include full
compensation for all required labor, products, tools, equipment, plant, transportation, services
and incidentals; erection, application or installation of an item of the Work; overhead and profit.

1.03 MEASUREMENT OF QUANTITIES
A. Take all measurements and compute quantities.  Measurements and quantities will be verified

by Architect.
B. Assist by providing necessary equipment, workers, and survey personnel as required.
C. Measurement Devices:

1. Weigh Scales:  Inspected, tested and certified by the applicable state Weights and
Measures department within the past year.

2. Platform Scales:  Of sufficient size and capacity to accommodate the conveying vehicle.
3. Metering Devices:  Inspected, tested and certified by the applicable state department

within the past year.
D. Measurement by Weight:  Concrete reinforcing steel, rolled or formed steel or other metal

shapes will be measured by handbook weights.  Welded assemblies will be measured by
handbook or scale weight.

E. Measurement by Volume:  Measured by cubic dimension using mean length, width and height
or thickness.

F. Measurement by Area:  Measured by square dimension using mean length and width or radius.
G. Linear Measurement:  Measured by linear dimension, at the item centerline or mean chord.
H. Stipulated Price Measurement:  Items measured by weight, volume, area, or linear means or

combination, as appropriate, as a completed item or unit of the Work.
1.04 PAYMENT

A. Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

B. Payment will not be made for any of the following:
1. Products wasted or disposed of in a manner that is not acceptable.
2. Products determined as unacceptable before or after placement.
3. Products not completely unloaded from the transporting vehicle.
4. Products placed beyond the lines and levels of the required Work.
5. Products remaining on hand after completion of the Work.
6. Loading, hauling, and disposing of rejected Products.

1.05 SCHEDULE OF UNIT PRICES
A. Item: Unsuitable Fill Removed from Site per cubic yard.
B. Item: Imported Fill per cubic yard.
C. Item: Rock per cubic yard.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 2200
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Site mobilization meeting.
B. Progress meetings.
C. Construction progress schedule.
D. Progress photographs.
E. Submittals for review, information, and project closeout.
F. Number of copies of submittals.
G. Submittal procedures.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 SITE MOBILIZATION MEETING

A. Schedule meeting at the Project site prior to Contractor occupancy.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Special Consultants.
5. Contractor's Superintendent.
6. Major Subcontractors.

C. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements .
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants, with
electronic copies to Architect, Owner, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum of every other

week intervals.
B. Make arrangements for meetings, prepare agenda with copies for participants, preside at

meetings.
C. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's Superintendent.
5. Major Subcontractors.
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D. Agenda:
1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to Work.

E. Record minutes and distribute copies within two days after meeting to participants, with
electronic copies to Architect, Owner, participants, and those affected by decisions made.

3.03 CONSTRUCTION PROGRESS SCHEDULE
A. Within 10 days after date established in Notice to Proceed, submit preliminary schedule defining

planned operations for the first 60 days of Work, with a general outline for remainder of Work.
B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
C. Within 20 days after review of preliminary schedule, submit draft of proposed complete

schedule for review.
1. Include written certification that major Subcontractors have reviewed and accepted

proposed schedule.
D. Within 10 days after joint review, submit complete schedule.
E. Submit updated schedule with each Application for Payment.

3.04 PROGRESS PHOTOGRAPHS
A. Submit photographs with each application for payment, taken not more than 3 days prior to

submission of application for payment.
B. Photography Type:  Digital; electronic files.
C. Provide photographs of site and construction throughout progress of Work produced by an

experienced photographer, acceptable to Architect.
D. In addition to periodic, recurring views, take photographs of each of the following events:

1. Completion of site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
4. Structural framing in progress and upon completion.
5. Final completion, minimum of ten (10) photos.

E. Views:  
1. Provide aerial photographs from four cardinal views at each specified time, until structure

is completed.
2. Provide non-aerial photographs from four cardinal views at each specified time, until Date

of Substantial Completion.
3. Consult with Architect for instructions on views required.
4. Provide factual presentation.
5. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.
6. Point of View Sketch: Provide sketch identifying point of view of each photograph.

F. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium:  Via email.
2. File Naming:  Include project identification, date and time of view, and view identification.
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3. Point of View Sketch:  Include digital copy of point of view sketch with each electronic
submittal; include point of view identification in each photo file name.

4. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per
page, each photo labeled with file name; one PDF file per submittal. 

3.05 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below .
3.06 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.  No action will be
taken.

3.07 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout:

1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.08 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.09 SUBMITTAL PROCEDURES
A. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting the
Contract Documents and coordinating related Work.

2. Do not reproduce the Contract Documents to create shop drawings.
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3. Generic, non-project specific information submitted as shop drawings do not meet the
requirements for shop drawings.

B. Transmit each submittal with a copy of approved submittal form.
C. Sequentially number the transmittal form.  Revise submittals with original number and a

sequential alphabetic suffix.
D. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and

specification section number, as appropriate on each copy.
E. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of

Products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with the requirements of the Work and Contract Documents.

F. Deliver submittals to Architect at business address.
G. Schedule submittals to expedite the Project, and coordinate submission of related items.
H. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.
I. Identify variations from Contract Documents and Product or system limitations that may be

detrimental to successful performance of the completed Work.
J. Provide space for Contractor and Architect review stamps.
K. When revised for resubmission, identify all changes made since previous submission.
L. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to

comply with requirements.
M. Submittals not requested will not be recognized or processed.

END OF SECTION 01 3000
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. References and standards.
C. Testing and inspection agencies and services.
D. Control of installation.
E. Manufacturers' field services.
F. Defect Assessment.

1.02 RELATED REQUIREMENTS
A. Section 01 4216 - Definitions.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose

of assessing conformance with information given and the design concept expressed in the
contract documents, or for Owner's information.

C. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Conformance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing conformance with information given and the design concept
expressed in the contract documents, or for Owner's information.

D. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product conforms to or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be

acceptable to Architect.
E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit report  within 30 days of observation to Architect for information.
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2. Submit for information for the limited purpose of assessing conformance with information
given and the design concept expressed in the contract documents.

G. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.
1. Submit for information for the limited purpose of assessing conformance with information

given and the design concept expressed in the contract documents.
1.04 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.05 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Owner will employ and pay for services of an independent testing agency to perform other

specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTROL OF INSTALLATION

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

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the Work except where more stringent

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

E. Have Work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
3.02 TESTING AND INSPECTION

A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:

1. Test samples of mixes submitted by Contractor.
2. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
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3. Perform specified sampling and testing of products in accordance with specified
standards.

4. Ascertain compliance of materials and mixes with requirements of Contract Documents.
5. Promptly notify Architect and Contractor of observed irregularities or non-conformance of

Work or products.
6. Perform additional tests and inspections required by Architect.
7. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

3.03 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or

manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment  as applicable, and to initiate instructions when necessary.

B. Submit qualifications of observer to Architect 30 days in advance of required observations.
1. Observer subject to approval of Architect.
2. Observer subject to approval of Owner.

C. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.04 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.

END OF SECTION 01 4000
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SECTION 01 4216
DEFINITIONS

PART 1  GENERAL
1.01 SUMMARY

A. This section supplements the definitions contained in the General Conditions.
B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS
A. Construction Documents: The written and graphic documents prepared for communicating the

project design for construction and administering the construction contract.  They consist of the
drawings, specifications, contracting requirements, procurement requirements, modifications
and addenda.  Any information included in these documents should be included in the project by
the Contractor without additional cost unless a specific clarification has been made in the Owner
Contractor Agreement.  If written (Specification) and graphic documents (Drawings) provide
conflicting information, the Contractor shall issue a Request for Information to the Architect to
clarify the conflict.  If an item is only noted in the written documents and not the graphic
documents, or vice versa, the Construction Documents in whole include the provision and the
Contractor should include without additional cost.

B. Furnish:  To supply, deliver, unload, and inspect for damage.
C. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and make

ready for use.
D. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work

result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result.  Products may be new, never before used, or re-used
materials or equipment.

E. Project Manual:  The book-sized volume that includes the procurement requirements (if any),
the contracting requirements, and the specifications.

F. Provide:  To furnish and install.
G. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 4216
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary utilities.
B. Temporary telecommunications services.
C. Temporary sanitary facilities.
D. Temporary Controls:  Barriers and fencing.
E. Security requirements.
F. Vehicular access and parking.
G. Waste removal facilities and services.
H. Project identification sign.
I. Field offices.

1.02 TEMPORARY UTILITIES
A. Owner to pay for all electrical power and water required for construction purposes.
B. General Contractor to pay for all temporary utility infrastructure costs such as temporary

electrical panels, temporary water lines, temporary transformers, utility connections, metering
and sub-metering costs, etc.

C. Use trigger-operated nozzles for water hoses, to avoid waste of water.
1.03 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with

necessary software and laser printer.
2. Telephone Land Lines:  One line, minimum; one handset per line.
3. Internet Connections:  Minimum of one; DSL modem or faster.
4. Facsimile Service:  Fax-to-email software on personal computer.

1.04 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
B. Use of existing facilities is not permitted.
C. New permanent facilities may not be used during construction operations.
D. Maintain temporary sanitary facilities daily in clean and sanitary condition.

1.05 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas

that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Provide protection for plants designated to remain.  Replace damaged plants.
D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.06 FENCING
A. Construction:  Commercial grade chain link fence with privacy screen.
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B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates
with locks.

1.07 SECURITY 
A. Provide security and facilities to protect Work,  and Owner's operations from unauthorized entry,

vandalism, or theft.
B. Coordinate with Owner's security program.

1.08 VEHICULAR ACCESS AND PARKING
A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,

and access for emergency vehicles.
B. Coordinate access and haul routes with governing authorities and Owner.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide means of removing mud from vehicle wheels before entering streets.
E. Designated existing on-site roads may be used for construction traffic.
F. Provide temporary parking areas to accommodate construction personnel.  When site space is

not adequate, provide additional off-site parking.
G. Existing parking areas may be used for construction parking after careful coordination with

Owner concerning location and time of use.
1.09 WASTE REMOVAL

A. See Section 01 7419 - Waste Management and Disposal, for additional requirements.
B. Provide waste removal facilities and services as required to maintain the site in clean and

orderly condition.
C. Provide containers with lids.  Remove trash from site periodically.
D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.10 PROJECT IDENTIFICATION
A. Provide project identification sign of design coordinated with Owner and Architect.
B. Erect on site at location determined by Owner, Architect and governing Authorities.
C. No other signs are allowed without Owner permission except those required by law.

1.11 FIELD OFFICES
A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped

with sturdy furniture, drawing rackand drawing display table.
B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.12 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial

Completion inspection.
B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.
C. Clean and repair damage caused by installation or use of temporary work.
D. Restore existing facilities used during construction to original condition.
E. Restore new permanent facilities used during construction to specified condition.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION 01 5000
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Transportation, handling, storage and protection.
C. Product option requirements.
D. Substitution limitations and procedures.
E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - VOC Content Restrictions:  Requirements for VOC-restricted product

categories.
1.03 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.
B. DO NOT USE products having any of the following characteristics:

1. Made using or containing CFC's or HCFC's.
2. Made of wood from newly cut old growth timber.
3. Containing lead, cadmium, asbestos.

C. Where all other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 01 6116.
2. If wet-applied, have lower VOC content, as defined in Section 01 6116.
3. Are extracted, harvested, and/or manufactured closer to the location of the project.
4. Have longer documented life span under normal use.
5. Result in less construction waste.
6. Are Cradle-to-Cradle Certified.
7. Have a published Environmental Product Declaration (EPD).
8. Have a published Health Product Declaration (HPD).
9. Have a published GreenScreen Chemical Hazard Analysis.
10. Have a published Manufacturer's Inventory of Chemical Content.

2.02 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
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C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: 
Submit a request for substitution for any manufacturer not named.

2.03 MAINTENANCE MATERIALS
A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in

individual specification sections.
B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION
3.01 SUBSTITUTION PROCEDURES

A. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

B. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other Work that may be required

for the Work to be complete with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.
C. Substitutions will not be considered when they are indicated or implied on shop drawing or

product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

D. Substitution Submittal Procedure (after contract award):
1. Submit electronic copies of request for substitution for consideration.  Limit each request to

one proposed substitution.
2. Submit shop drawings, product data, and certified test results attesting to the proposed

product equivalence.  Burden of proof is on proposer.
3. Architect will notify Contractor in writing of decision to accept or reject request.

3.02 TRANSPORTATION AND HANDLING
A. Package products for shipment in manner to prevent damage; for equipment, package to avoid

loss of factory calibration.
B. If special precautions are required, attach instructions prominently and legibly on outside of

packaging.
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site

storage time and potential damage to stored materials.
D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
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D. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

G. Comply with manufacturer's warranty conditions, if any.
H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
I. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with

foreign matter.
J. Prevent contact with material that may cause corrosion, discoloration, or staining.
K. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
L. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION 01 6000
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SECTION 01 6116
VOC CONTENT RESTRICTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Requirements for VOC-Content-Restricted products.
1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements:  Submittal procedures.
1.03 DEFINITIONS

A. VOC-Content-Restricted Products:  All products in the following product categories, whether
specified or not:
1. Exterior and interior paints and coatings.
2. Exterior and interior adhesives and sealants, including flooring adhesives.
3. Wet-applied roofing and waterproofing.

B. On-Site: Anywhere on the grounds of this project.
C. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified or

not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.
D. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,

whether specified or not; including firestopping sealants and duct joint sealers.
E. Inherently Non-Emitting Materials:  Products composed wholly of minerals or metals, unless

they include organic-based surface coatings, binders, or sealants; and specifically the following:
1. Concrete.
2. Clay brick.
3. Metals that are plated, anodized, or powder-coated.
4. Glass.

1.04 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content of

Paints and Related Coatings; 2005 (Reapproved 2013).
C. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources

Board; 2007.
D. SCAQMD 1113 - South Coast Air Quality Management District Rule No.1113; current edition.
E. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  For each VOC-restricted product used in the project, submit evidence of

compliance.
1.06 QUALITY ASSURANCE

A. VOC Content Test Method:  40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless
otherwise indicated.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with requirements.
B. Testing Agency Qualifications:  Independent firm specializing in performing testing and

inspections of the type specified in this section.
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PART 2  PRODUCTS
2.01 MATERIALS

A. All Products:  Comply with the most stringent of federal, State, and local requirements, or these
specifications.

B. VOC-Content-Restricted Products:  VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.
2. Joint Sealants:  SCAQMD 1168 Rule.
3. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.
b. SCAQMD 1113 Rule.
c. CARB (SCM).

4. Wet-Applied Roofing and Waterproofing:  Comply with requirements for paints and
coatings.

PART 3  EXECUTION
3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION 01 6116
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SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Pre-installation meetings.
C. Surveying for laying out the work.
D. Cleaning and protection.
E. Starting of systems and equipment.
F. Demonstration and instruction of Owner personnel.
G. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.
H. General requirements for maintenance service.

1.02 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey

work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in conformance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Project Record Documents:  Accurately record actual locations of capped and active utilities.
1.03 QUALIFICATIONS

A. For survey work, employ a land surveyor registered in the State in which the Project is located
and acceptable to Architect.  Submit evidence of Surveyor's Errors and Omissions insurance
coverage in the form of an Insurance Certificate.

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State in which the Project is located.

1.04 PROJECT CONDITIONS
A. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain

pumping equipment.
B. Protect site from puddling or running water.  Provide water barriers as required to protect site

from soil erosion.
C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
D. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 

Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be

occupied by Owner.
E. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage

from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or

clays.
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4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

F. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.
1. Limit conduct of  work to the hours for 7am to 6pm unless otherwise approved in writing by

Owner.
G. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects

from damaging the work.
1. Pest Control Service:  Monthly treatments.

H. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

I. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.  Comply with federal, state, and local regulations.

1.05 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to

ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. After Owner occupancy of premises, coordinate access to site for correction of defective work

and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2  PRODUCTS
PART 3  EXECUTION
3.01 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Architect four days in advance of meeting date.
D. Prepare agenda and preside at meeting:

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

E. Record minutes and distribute copies within two days after meeting to participants, with
electronic copies to Architect, Owner, participants, and those affected by decisions made.

3.02 LAYING OUT THE WORK
A. Verify locations of survey control points prior to starting work.
B. Promptly notify Architect of any discrepancies discovered.
C. Contractor shall locate and protect survey control and reference points.
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D. Control datum for survey is that established by Owner provided survey.
E. Protect survey control points prior to starting site work; preserve permanent reference points

during construction.
F. Promptly report to Architect the loss or destruction of any reference point or relocation required

because of changes in grades or other reasons.
G. Replace dislocated survey control points based on original survey control.  Make no changes

without prior written notice to  Architect.
H. Utilize recognized engineering survey practices.
I. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar

appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations.

J. Periodically verify layouts by same means.
K. Maintain a complete and accurate log of control and survey work as it progresses.

3.03 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.04 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose

off-site; do not burn or bury.
3.05 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
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3.06 SYSTEM STARTUP
A. Coordinate schedule for start-up of various equipment and systems.
B. Notify Architect and owner seven days prior to start-up of each item.
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, control sequence, and for conditions that may cause damage.
D. Verify tests, meter readings, and specified electrical characteristics agree with those required by

the equipment or system manufacturer.
E. Verify that wiring and support components for equipment are complete and tested.
F. Execute start-up under supervision of applicable Contractor personnel  in accordance with

manufacturers' instructions.
G. When specified in individual specification Sections, require manufacturer to provide authorized

representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

H. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.07 DEMONSTRATION AND INSTRUCTION
A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to

date of Substantial Completion.
B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,

and shutdown of each item of equipment at scheduled time, at equipment location.
C. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.
D. Provide a qualified person who is knowledgeable about the Project to perform demonstration

and instruction of owner personnel.
E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual

with Owner's personnel in detail to explain all aspects of operation and maintenance.
F. Prepare and insert additional data in operations and maintenance manuals when need for

additional data becomes apparent during instruction.
3.08 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.
3.09 FINAL CLEANING

A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. Clean filters of operating equipment.
F. Clean debris from roofs, overflow drains, area drains, and drainage systems.
G. Clean site; sweep paved areas, rake clean landscaped surfaces.
H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.10 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
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B. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

C. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

D. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

E. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

F. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

G. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.11 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one

year from the Date of Substantial Completion or the length of the specified warranty, whichever
is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION 01 7000
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SECTION 01 7419
WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL
1.01 WASTE MANAGEMENT REQUIREMENTS

A. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

B. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

C. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or
by incineration:
1. Aluminum and plastic beverage containers.
2. Corrugated cardboard.
3. Wood pallets.
4. Clean dimensional wood.
5. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping,

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel,
stainless steel, aluminum, copper, zinc, lead, brass, and bronze.

D. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.
5. Incineration, either on- or off-site.

E. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 DEFINITIONS
A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.
B. Construction and Demolition Waste:  Solid wastes typically including building materials,

packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include
burning, incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.
J. Reuse:  To reuse a construction waste material in some manner on the project site.
K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by

others.
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L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning
from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.
O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.
P. Waste:  Extra material or material that has reached the end of its useful life in its intended use. 

Waste includes salvageable, returnable, recyclable, and reusable material.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 3000 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 01 5000 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 01 6000 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 01 7000 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

3.02 WASTE MANAGEMENT IMPLEMENTATION
A. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,

salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

B. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Regular job-site meetings.

C. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to

avoid contamination of materials.
D. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable

regulations.
E. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products

in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

F. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

G. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.
END OF SECTION 01 7419
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SECTION 01 7800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
B. Individual Product Sections:  Specific requirements for operation and maintenance data.
C. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Architect with claim for final Application for

Payment.
B. Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work.  Architect will review draft and return one copy with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.
E. Specifications:  Legibly mark and record at each product section description of actual products

installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
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3. Changes made by Addenda and modifications.
F. Record Drawings :  Legibly mark each item to record actual construction including:

1. Measured depths of foundations in relation to finish first floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
3. Measured locations of internal utilities and appurtenances concealed in construction,

referenced to visible and accessible features of the Work.
4. Field changes of dimension and detail.
5. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and

data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and

systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.
E. Where additional instructions are required, beyond the manufacturer's standard printed

instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions. 
Include summer, winter, and any special operating instructions.

D. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

E. Provide servicing and lubrication schedule, and list of lubricants required.
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F. Include manufacturer's printed operation and maintenance instructions.
G. Include sequence of operation by controls manufacturer.
H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams

required for maintenance.
I. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,

with data arranged in the same sequence as, and identified by, the specification sections.
B. Where systems involve more than one specification section, provide separate tabbed divider for

each system.
C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic

covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants,Contractorand subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to

size of text pages.
J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties and bonds.

3.06 WARRANTIES AND BONDS
A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,

and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
C. Co-execute submittals when required.
D. Retain warranties and bonds until time specified for submittal.
E. Include originals of each in operation and maintenance manuals, indexed separately on Table of

Contents.
END OF SECTION 01 7800
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SECTION 03 3000 
STRUCTURAL CONCRETE - CAST-IN-PLACE 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes. 
B. Related Requirements: 

1. Section 030505 "Underslab Vapor Barrier” for underslab moisture protection. 
2. Section 321313 "Concrete Paving" for concrete pavement and walks. 

1.03 DEFINITIONS 
A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 
1.04 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
1. Before submitting design mixtures, review concrete design mixture and examine 

procedures for ensuring quality of concrete materials. Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, materials storage and staging, concrete finishes and finishing, cold- and hot-
weather concreting procedures, curing procedures, moisture and curing requirements for 
specified floor finishes, construction contraction and isolation joints, forms and form 
removal limitations, shoring and reshoring procedures, vapor-retarder installation, steel 
reinforcement installation, floor and slab flatness and levelness measurement, concrete 
repair procedures, and concrete protection. 

1.05 ACTION SUBMITTALS 
A. Product Data: For each type of product. 
B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 
1. Indicate amounts of mixing water to be withheld for later addition at Project site. 
2. Laboratory test reports for concrete mix design with the following data: 

a. Method used to determine the proposed mix design (per ACI 301, Section 4). 
b. Gradation and quantity of fine and coarse aggregates. 
c. Proportion of all ingredients, including all admixtures added either at the time of   
  batching or at jobsite. 
d. Water/cement ratio and water/cementitious ratio. 
e. Slump, per ASTM C143. 
f. Certification and test results of the total water soluble chloride ion content of the   
  design mix, per FHWA RD-77 or AASHTO T 260-84. 
g. Air content of freshly mixed concrete by the pressure method, ASTM C231, or the  
  volumetric method, ASTM C173. 
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h. Unit weight of concrete – ASTM C138. 
i. Concrete temperature – ASTM C1064.  
j. Strength at 7 and 28 days – ASTM 39.  Document strength on basis of previous field  
  experience or trial mixtures, per ACI 301 Section 4.  Submit strength test records, mix 
  design materials, conditions and proportions of concrete used for record of tests,   
  standard deviation, and determination of required average compressive strength. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

D. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 
1. Location of construction joints is subject to approval of the Architect. 

 
1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer 
B. Welding certificates. 
C. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 
10. Adhesives. 
11. Vapor retarders. 
12. Semirigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 

D. Material Test Reports: For the following, from a qualified testing agency: 
1. Aggregates 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 
engineer (not the structural engineer of record), detailing fabrication, assembly, and support of 
formwork. 
1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, 

shoring removal, and reshoring installation and removal. 
F. Floor surface flatness and levelness measurements indicating compliance with specified 

tolerances. 
G. Field quality-control reports. 
H. Minutes of preinstallation conference, to be submitted within one week of conference. 

1.07 QUALITY ASSURANCE 
A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-

certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 
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1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 
1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M. 
1.08 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on concrete mixtures. 

1.09 DELIVERY, STORAGE, AND HANDLING 
A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 

damage. Avoid damaging coatings on steel reinforcement. 
B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 

contaminants. 
1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 
1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for 

three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301 (ACI 301M). 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows: 
1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled 

mixing water or chopped ice may be used to control temperature, provided water 
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool 
concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 PRODUCTS 
2.01 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 
1. ACI 301 (ACI 301M). 
2. ACI 117 (ACI 117M). 

2.02 FORM-FACING MATERIALS 
A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 

smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 
1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows: 
a. High-density overlay, Class 1 or better. 
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b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 
sealed. 

c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient 
to support weight of plastic concrete and other superimposed loads. 

D. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 
E. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 
F. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 

stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
G. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal 

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling 
of concrete on removal. 
1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the plane of 

exposed concrete surface. 
2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in diameter in 

concrete surface. 
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 

waterproofing. 
2.03 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 
B. Epoxy-Coated Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), epoxy coated, 

with less than 2 percent damaged coating in each 12-inch (300-mm) bar length. 
C. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn. 

2.04 REINFORCEMENT ACCESSORIES 
A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut true to 

length with ends square and free of burrs. 
B. Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, 

ASTM A 775/A 775M epoxy coated. 
C. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 

reinforcement and complying with ASTM A 775/A 775M. 
D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports 
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," 
of greater compressive strength than concrete and as follows: 
1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire 

bar supports. 
3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 

supports. 
2.05 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer. 
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B. Cementitious Materials: 
1. Portland Cement: ASTM C 150/C 150M, Type I or Type III. 
2. Fly Ash: ASTM C 618, Class F or C, except maximum lost on ignition: 3%. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3M coarse aggregate or better, graded. 
Provide aggregates from a single source. 
1. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 
E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 

that do not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 
1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Water: ASTM C 94/C 94M[ and potable]. 
2.06 WATERSTOPS 

A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to prevent passage of 
fluids through joints. Factory fabricate corners, intersections, and directional changes. 
1. Profile: Ribbed with center bulb. 
2. Dimensions: 6 inches by 3/8 inch thick; nontapered. 

B. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch (19 by 25 mm). 
1. Acceptable Products: 

a. Superstop Waterstop by Mameco International, Inc 
b. Volclay RX Waterstop by American Colloid Company 
c. Swellstop by Sika Greenstreak 

2.07 CURING MATERIALS 
A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 
1.  Acceptable products: 
  a. Aquafilm, Conspec Marketing and Mfg. Co.  
  b. Eucobar, Euclid Chemical Co.  
  c.  E-Con, L&M Construction Chemicals, Inc.  
  d.  Confilm, Master Builders, Inc.  
  e.  Waterhold, Metalcrete Industries.  
  f.  EVRT, RussTech Admixtures Inc. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 
D. Water: Potable. 
E. Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type I, Class B.  

1.  Provide material that has a maximum volatile organic compound (VOC) rating not to   
  exceed those allowable by jurisdictional regulations.  
2.  Available Products: Subject to compliance with requirements, products that may be   
  incorporated in the Work include, but are not limited to, the following:  
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 a. Highseal, Conspec Marketing and Mfg. Co.  
 b.  Sealco-VOC, Cormix Construction Chemicals.  
 c.  Safe Cure and Seal, Dayton Superior Corp.  
 d.  Aqua-Cure, Euclid Chemical Co.  
 e.  Dress & Seal WB, L&M Construction Chemicals, Inc.  
 f.  Vocomp-20, W.R. Meadows, Inc.  
 g.  Metcure, Metalcrete Industries.  
 h.  Stontop CS1, Stonhard, Inc.    

F. Water-Based Resin Membrane Dissipating Curing Compound; ASTM C 309, Type I, Class B.  
Compound to be formulated to dissipate after exposure to sunlight, weathering, and traffic.   
1.  Provide material that has a maximum volatile organic compound (VOC) rating not to   
   exceed those allowable by jurisdictional regulations. 
2.  Available Products: Subject to compliance with requirements, products that may be   
   incorporated in the Work include, but are not limited to, the following: 
  a. Day-Chem Rez Cure, Dayton Superior Corp. 
  b. Kurez DR Vox, Euclid Chemical Co. 
  c. 100 Clear, W.R. Meadows, Inc. 

G. Water: Potable. 
2.08 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
shore durometer hardness of 80 according to ASTM D 2240. 

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 
1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete. 
E. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-steel sheet. 

Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 
F. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 mm) thick, 

with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris. 

2.09 REPAIR MATERIALS 
A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 

applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match 
adjacent floor elevations. 
1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic 

cement as defined in ASTM C 219. 
2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, 

and application. 
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 

recommended by underlayment manufacturer. 
4. Compressive Strength: Not less than 5000 psi (29 MPa) at 28 days when tested according 

to ASTM C 109/C 109M. 
B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 

applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface 
to match adjacent floor elevations. 
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1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested 
according to ASTM C 109/C 109M. 

2.10 CONCRETE MIXTURES, GENERAL 
A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M). 
1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures. 
B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 
1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Slag Cement: 50 percent. 
4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement minimum, 

with fly ash or pozzolan not exceeding 25 percent. 
5. Silica Fume: 10 percent. 
6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent. 
7. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume: 50 percent with fly ash or 

pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent. 
C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 

cement. 
D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing or high-range water-reducing admixture in concrete, as required, for 
placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, parking structure slabs, concrete 
required to be watertight, and concrete with a w/c ratio below 0.50. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 
A. Foundations including footings, grade beams and pile caps: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.50. 
3. Slump Limit: Not less than 3 inches nor more than 6 inches. 
4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-

mm) nominal maximum aggregate size. 
5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch and 3/4-

inch nominal maximum aggregate size. 
6. Minimum Cementitious Materials Content: 550 lb/cy.yd. 

B. Walls: Normal-weight concrete. 
1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.50. 
3. Slump Limit: Not less than 3 inches nor more than 5 inches. 
4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch or 3/4-inch 

nominal maximum aggregate size. 
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6. Minimum Cementitious Materials Content: 550 lb/cy.yd. 
C. Slabs-on-Grade, Concrete Toppings, and Suspended Slabs: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.50. 
3. Minimum Cementitious Materials Content: 550 lb/cu. yd.. 
4. Slump Limit: Not less than 3 inches nor more than 5 inches. 
5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch or 3/4-inch  

nominal maximum aggregate size. 
6. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

D. Building Frame Members: Normal-weight concrete. 
1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.50. 
3. Slump Limit: Not more than 4 inches, or 8 inches  for concrete with verified slump of 2 to 4 

inches before adding high-range water-reducing admixture or plasticizing admixture. 
4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-

mm) nominal maximum aggregate size. 
5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) or 

3/4-inch (19-mm) nominal maximum aggregate size. 
2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94, 
and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 EXECUTION 
3.01 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to 
support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 
until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 
1. Provide Class A tolerances for concrete surfaces exposed to view. 
2. Provide Class D tolerances for earth formed foundation elements.  Tolerances applies as 

a variation inward toward reinforcing only.  No tolerance away from reinforcing applies. 
3. Provide Class C tolerances for other concrete surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 
E. Construct forms for easy removal without hammering or prying against concrete surfaces. 

Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to 
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prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 
I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work. Determine sizes and locations from trades providing such items. 
J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 

and other debris just before placing concrete. 
K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 
L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 
3.02 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 
1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 
2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 
3.03 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F (10 deg C) for 24 hours after placing concrete. Concrete has to be hard enough to not be 
damaged by form-removal operations, and curing and protection operations need to be 
maintained. 
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 

weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 
otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new 
form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 

3.04 SHORING AND RESHORING INSTALLATION 
A. Comply with ACI 318 (ACI 318M) and ACI 301 (ACI 301M) for design, installation, and removal 

of shoring and reshoring. 
1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 
distribute loads in such a manner that no floor or member will be excessively loaded or will 
induce tensile stress in concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and 
provide adequate reshoring to support construction without excessive stress or deflection. 

3.05 STEEL REINFORCEMENT INSTALLATION 
A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

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

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 
crossing reinforcing bars. 
1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with 
wire. 

F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair 
coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten epoxy-
coated steel reinforcement. 

G. Welded wire fabric for slab on grade construction shall be positively supported/bolstered prior 
to concrete pour is required.  Lifting during pour is not acceptable. 

3.06 JOINTS 
A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 
B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect. 
1. Place joints perpendicular to main reinforcement. Continue reinforcement across 

construction joints unless otherwise indicated. Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as follows: 
a. Walls: 1 ½ inches deep by 3 ½ inches wide. 
b. Between walls and footings: 1 ½ inches deep by 3 ½ inches wide. 
c. Grade beams: 1 ½ inches deep by ½ member width by ½ member depth. 
d. Beams and columns: 1 ½ inches deep by ½ member width by ½ member depth. 
e. Between grade beams and supported members: 1 ½ inches deep by ½ member   
  width by ½ member depth. 
f. Between pile caps and grade beams and/or other supported members: 1 ½ inches  
  deep by ½ member width by ½ member depth. 

3. Provide slip dowels for construction joints in field of slabs on grade less than 6 inchess 
thickness.  Bulkheads designed and accepted for this purpose may be used where 
keyways are permitted.  Where construction joints at doorways that aligh with both faces 
of bearing walls are specified, utilize preformed pourstop with keyway in lieu of slip 
dowels. 

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints 
in girders a minimum distance of twice the beam width from a beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

7. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

9. Place construction joints perpendicular to main reinforcement.  Continue reinforcement 
across construction joints except as otherwise indicated.  Do not continue reinforcement 
through ides 
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C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints as indicated as follows: 
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 

edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying 
surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting 
action does not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

3. If joint pattern is not shown, or must be modified, provide joints not exceeding 15-feet in 
either direction and located to conform to bay spacing wherever possible (at column or 
wall corners, half bays, third bays, etc). 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 
1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 

surface unless otherwise indicated. 
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 

finished concrete surface where joint sealants, specified in Section 079200 "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.07 WATERSTOP INSTALLATION 
A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 

continuous diaphragm. Install in longest lengths practicable. Support and protect exposed 
waterstops during progress of the Work. Field fabricate joints in waterstops according to 
manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and 
firmly pressing into place. Install in longest lengths practicable. 

3.08 CONCRETE PLACEMENT 
A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections are completed. 
B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Architect. 
C. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301 (ACI 301M). 
1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture. 
D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation. 
1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301 

(ACI 301M). 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of concrete 
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that have begun to lose plasticity. At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 
1. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 
2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 
slab surfaces before starting finishing operations. 

3.09 FINISHING FORMED SURFACES 
A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 

and defects repaired and patched. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and 
defects. Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 
1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 

covered with a coating or covering material applied directly to concrete. 
C. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 

indicated: 
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture. Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-1/2 parts fine 
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in 
amounts determined by trial patches, so color of dry grout matches adjacent surfaces. 
Scrub grout into voids and remove excess grout. When grout whitens, rub surface with 
clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland 
cement and 1 part fine sand with a 1:1 mixture of bonding agent and water. Add white 
portland cement in amounts determined by trial patches, so color of dry grout matches 
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion, 
finish surface with a cork float. 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.10 FINISHING FLOORS AND SLABS 
A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. 
B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
(6 mm) in one direction. 
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1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings, and to 
receive mortar setting beds for bonded cementitious floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. 
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 
1. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied or 

sheet waterproofing, built-up or membrane roofing. 
D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand 

or power-driven trowel. Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 
1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or 

quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system. 
E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry 

tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly 
scarify surface with a fine broom. 
1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 
as indicated. 
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-

bristle broom perpendicular to main traffic route. Coordinate required final finish with 
Architect before application. 

G. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish where indicated 
and to concrete stair treads, platforms, and ramps. Apply according to manufacturer's written 
instructions and as follows: 
1. Uniformly spread 25 lb/100 sq. ft of dampened slip-resistive aggregate over surface in one 

or two applications. Tamp aggregate flush with surface, but do not force below surface. 
2. After broadcasting and tamping, apply float finish. 
3. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to 

expose slip-resistive aggregate. 

H. Face Floor Profile Numbers (F-Numbers): Floor Flatness F(F) and Floor Levelness F(L) 
numbers shall be measured according to ASTM E1155.  Comply with the following composite 
values unless otherwise noted (minimum local values shall be 2/3 of the specified composite F-
number: 

 1.  Slabs on Grade and Topping Slabs  
   a. F(F) = 20, F(L) = 15: Mechanical/Electrical Rooms, non-public areas.  

3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION 
A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations: 
1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 4 inches high unless otherwise indicated, and extend base not 

less than 6 inches (150 mm) in each direction beyond the maximum dimensions of 
supported equipment unless otherwise indicated or unless required for seismic anchor 
support. 
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3. Minimum Compressive Strength: 4000 psi at 28 days. 
4. Install #3 dowel rods to connect concrete base to concrete floor. Unless otherwise 

indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of 
concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish 
concrete surfaces. 

3.12 CONCRETE PROTECTING AND CURING 
A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) for 
hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 
during finishing operations. Apply according to manufacturer's written instructions after placing, 
screeding, and bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after 
loosening forms. If removing forms before end of curing period, continue curing for remainder of 
curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 

for curing concrete, placed in widest practicable width, with sides and ends lapped at least 
12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less than 
seven days. Immediately repair any holes or tears during curing period, using cover 
material and waterproof tape. 
a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

floor coverings. 
b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

penetrating liquid floor treatments. 
c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 

cover or a curing compound that the manufacturer certifies does not interfere with 
bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair damage 
during curing period. 
a. Removal: After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 
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manufacturer unless manufacturer certifies curing compound does not interfere with 
bonding of floor covering used on Project. 

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

3.13 LIQUID FLOOR TREATMENT APPLICATION 
A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment 

according to manufacturer's written instructions. 
1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 

complete surface repairs. 
2. Do not apply to concrete that is less than 14 days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 

repeat brooming or scrubbing. Rinse with water; remove excess material until surface is 
dry. Apply a second coat in a similar manner if surface is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller according to manufacturer's written instructions. 

3.14 JOINT FILLING 
A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least three month. Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in 
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening. 

3.15 CONCRETE SURFACE REPAIRS 
A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove 

and replace concrete that cannot be repaired and patched to Architect's approval. 
B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 

parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 

1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm). 
Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and 
brush-coat holes and voids with bonding agent. Fill and compact with patching mortar 
before bonding agent has dried. Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar matches surrounding color. 
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching. Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 
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1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 
that penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. Feather edges 
to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent 
floor elevations. Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with 
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) 
clearance all around. Dampen concrete surfaces in contact with patching concrete and 
apply bonding agent. Mix patching concrete of same materials and mixture as original 
concrete, except without coarse aggregate. Place, compact, and finish to blend with 
adjacent finished concrete. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 
patching mortar before bonding agent has dried. Compact patching mortar and finish to 
match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.16 FIELD QUALITY CONTROL 
A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting 

agency to perform field tests and inspections and prepare test reports. 
B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 

inspections and to submit reports. 
C. Inspections: 

1. Steel reinforcement placement. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 
D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 

ASTM C 172/C 172M shall be performed according to the following requirements: 
1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 
each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) 
or fraction thereof of each concrete mixture placed each day. 
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a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. 

4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and above, and one test for each 
composite sample. 

6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete; one 
test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

7. Compression Test Specimens: ASTM C 31/C 31M. 
a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 
b. Cast and field cure two sets of two standard cylinder specimens for each composite 

sample. 
8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 
a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 

28 days. 
b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 
9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi (3.4 MPa). 

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

15. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) 
within 24 hours of finishing. 
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3.17 PROTECTION OF LIQUID FLOOR TREATMENTS 
A. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, recommended in 
writing by liquid floor treatments installer. 
 

END OF SECTION 
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SECTION 03 4100 
PRECAST STRUCTURAL CONCRETE 

PART 1  GENERAL 
1.01 SUMMARY 

A. Section Includes precast structural concrete. 
1.02 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at where directed by the architect. 
1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Design Mixtures: For each precast concrete mixture. 
C. Shop Drawings: 

1. Include member locations, plans, elevations, dimensions, shapes and sections, openings, 
support conditions, and types of reinforcement, including special reinforcement. 

2. Detail fabrication and installation of precast structural concrete units, including 
connections at member ends and to adjoining construction. 

D. Delegated-Design Submittal: For precast structural concrete 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. Show precast structural concrete unit types, connections, types of reinforcement, 

including special reinforcement, and concrete cover on reinforcement. Indicate location, 
type, magnitude, and direction of loads imposed on the building structural frame from 
precast structural concrete. 

1.04 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For Installer and fabricator. 
B. Welding certificates. 
C. Material certificates. 
D. Material Test Reports: For aggregates. 
E. Source quality-control reports. 
F. Field quality-control and special inspection reports. 

1.05 QUALITY ASSURANCE 
A. Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural 

concrete units to comply with performance requirements. Responsibility includes preparation of 
Shop Drawings and comprehensive engineering analysis by a qualified professional engineer. 
1. Designated as a PCI-certified plant as follows: 

a. Group C, Category C4 - Prestressed Deflected Strand Structural Members. 
B. Quality-Control Standard: For manufacturing procedures, testing requirements, and quality-

control recommendations for types of units required, comply with PCI MNL 116, "Manual for 
Quality Control for Plants and Production of Structural Precast Concrete Products." 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel." 

1.06 COORDINATION 
A. Furnish loose connection hardware and anchorage items to be embedded in or attached to 

other construction before starting that Work. Provide locations, setting diagrams, templates, 
instructions, and directions, as required, for installation. 
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PART 2  PRODUCTS 
2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design precast structural concrete units. 

B. Design Standards: Comply with ACI 318 (ACI 318M) and with design recommendations in 
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types 
of precast structural concrete units indicated. 

C. Structural Performance: Precast structural concrete units and connections shall withstand 
design loads indicated within limits and under conditions indicated. 
1. Fire-Resistance Rating: Select material and minimum thicknesses to provide indicated fire 

rating. 
2.02 REINFORCING MATERIALS 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 
B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 
C. Plain-Steel and Deformed-Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, flat 

sheet. 
D. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other 

devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement 
in place according to PCI MNL 116. 

2.03 PRESTRESSING TENDONS 
A. Strand: ASTM A 416/A 416M, Grade 270 (Grade 1860), uncoated, seven-wire, low-relaxation 

strand. 
1. Coat unbonded post-tensioning strand with post-tensioning coating complying with 

ACI 423.7 and sheath with polypropylene tendon sheathing complying with ACI 423.7. 
Include anchorage devices and coupler assemblies. 

2.04 CONCRETE MATERIALS 
A. Portland Cement: ASTM C 150/C 150M, Type I or Type III, gray, unless otherwise indicated. 
B. Supplementary Cementitious Materials: 

1. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent. 
2. Metakaolin: ASTM C 618, Class N. 
3. Silica Fume: ASTM C 1240, with optional chemical and physical requirement. 
4. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 

C. Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33/C 33M, with 
coarse aggregates as recommended by precast fabricator. Stockpile fine and coarse 
aggregates for each type of exposed finish from a single source (pit or quarry) for Project. 

D. Water: Potable; free from deleterious material that may affect color stability, setting, or strength 
of concrete and complying with chemical limits of PCI MNL 116. 

E. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other 
required admixtures. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and to 
not contain calcium chloride, or more than 0.15 percent chloride ions or other salts by weight of 
admixture. 

2.05 STEEL CONNECTION MATERIALS 
A. Carbon-Steel Shapes and Plates: ASTM A 36/A 36M. 
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B. Carbon-Steel-Headed Studs: ASTM A 108, Grade 1010 through 1020, cold finished, 
AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum mechanical properties of 
PCI MNL 116. 

C. Carbon-Steel Plate: ASTM A 283/A 283M, Grade C. 
D. Malleable-Iron Castings: ASTM A 47/A 47M, Grade 32510 or Grade 35028. 
E. Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30 (Grade 415-205). 
F. High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M. 
G. Carbon-Steel Structural Tubing: ASTM A 500/A 500M, Grade B or Grade C. 
H. Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65 (Grade 450). 
I. Deformed-Steel Wire or Bar Anchors: ASTM A 496/A 496M or ASTM A 706/A 706M. 
J. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 

carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A 563M); and 
flat, unhardened steel washers, ASTM F 844. 

K. High-Strength Bolts and Nuts: ASTM A 325 (ASTM A 325M) or ASTM A 490 (ASTM A 490M), 
Type 1, heavy hex steel structural bolts; heavy hex carbon-steel nuts, ASTM A 563 
(ASTM A 563M); and hardened carbon-steel washers, ASTM F 436 (ASTM F 436M). 
1. Do not zinc coat ASTM A 490 (ASTM A 490M) bolts. 

L. Zinc-Coated Finish: For exterior steel items and items indicated for galvanizing, apply zinc 
coating by hot-dip process according to ASTM A 123/A 123M or ASTM A 153/A 153M. 
1. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing not less 

than 94 percent zinc dust by weight, and complying with DOD-P-21035B or SSPC-
Paint 20. 

M. Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those surfaces to 
be embedded in concrete, according to requirements in SSPC-SP 3, and shop apply according 
to SSPC-PA 1. 

2.06 BEARING PADS 
A. Provide bearing pads for precast structural concrete units as recommended by precast 

fabricator for application. 
2.07 GROUT MATERIALS 

A. Sand-Cement Grout: Portland cement, ASTM C 150/C 150M, Type I, and clean, natural sand, 
ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 to 3 parts sand, by volume, 
with minimum water required for placement and hydration. Water-soluble chloride ion content 
less than 0.06 percent by weight of cement when tested according to ASTM C 1218/C 1218M. 

B. Nonmetallic, Nonshrink Grout: Packaged, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing 
and water-reducing agents, complying with ASTM C 1107/C 1107M, Grade A for drypack and 
Grades B and C for flowable grout and of consistency suitable for application within a 30-minute 
working time. Water-soluble chloride ion content less than 0.06 percent by weight of cement 
when tested according to ASTM C 1218/C 1218M. 

C. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type, 
grade, and class to suit requirements. 

2.08 CONCRETE MIXTURES 
A. Prepare design mixtures for each type of precast concrete required. 

1. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to 
reduce the total amount of portland cement, which would otherwise be used, by not less 
than 40 percent. 
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2. Limit use of fly ash to 20 percent replacement of portland cement by weight and ground 
granulated blast-furnace slag to 20 percent of portland cement by weight; metakaolin and 
silica fume to 10 percent of portland cement by weight. 

B. Design mixtures may be prepared by a qualified independent testing agency or by qualified 
precast plant personnel at precast structural concrete fabricator's option. 

C. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by 
ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C 1218/C 1218M. 

D. Normal-Weight Concrete Mixtures: Proportion full-depth mixture by either laboratory trial batch 
or field test data methods according to ACI 211.1, with materials to be used on Project, to 
provide normal-weight concrete with the following properties: 
1. Compressive Strength (28 Days): 5000 psi (34.5 MPa). 
2. Maximum Water-Cementitious Materials Ratio: 0.45. 

E. Water Absorption: Limit water absorption to 6 percent by weight or 14 percent by volume, 
tested according to ASTM C 642, except for boiling requirement. 

F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of 
placement having an air content complying with PCI MNL 116. 

G. When included in design mixtures, add other admixtures to concrete mixtures according to 
manufacturer's written instructions. 

H. Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant. 

2.09 FABRICATION 
A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage 

hardware with sufficient anchorage and embedment to comply with design requirements. 
Accurately position for attachment of loose hardware, and secure in place during precasting 
operations. Locate anchorage hardware where it does not affect position of main reinforcement 
or concrete placement. 
1. Weld-headed studs and deformed bar anchors used for anchorage according to 

AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding." 
B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, 

cramps, hangers, and other hardware shapes for securing precast structural concrete units to 
supporting and adjacent construction. 

C. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as 
indicated on the Contract Drawings. 

D. Cast-in openings larger than 10 inches (250 mm) in any dimension. Do not drill or cut openings 
or prestressing strand without Architect's approval. 

E. Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing, and 
supporting reinforcement. 

F. Reinforce precast structural concrete units to resist handling, transportation, and erection 
stresses and specified in-place loads. 

G. Prestress tendons for precast structural concrete units by either pretensioning or post-
tensioning methods. Comply with PCI MNL 116. 

H. Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing, 
transporting, and placing concrete. After concrete batching, no additional water may be added. 

I. Place concrete in a continuous operation to prevent cold joints or planes of weakness from 
forming in precast concrete units. 

J. Thoroughly consolidate placed concrete by vibration without dislocating or damaging 
reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air voids 
on surfaces. Use equipment and procedures complying with PCI MNL 116. 
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K. Comply with PCI MNL 116 procedures for hot- and cold-weather concrete placement. 
L. Identify pickup points of precast structural concrete units and orientation in structure with 

permanent markings, complying with markings indicated on Shop Drawings. Imprint or 
permanently mark casting date on each precast structural concrete unit on a surface that does 
not show in finished structure. 

M. Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat 
or by accelerated heat curing using live steam or radiant heat and moisture. Cure units until 
compressive strength is high enough to ensure that stripping does not have an effect on 
performance or appearance of final product. 

N. Discard and replace precast structural concrete units that do not comply with requirements, 
including structural, manufacturing tolerance, and appearance, unless repairs meet 
requirements in PCI MNL 116 and meet Architect's approval. 

2.10 FABRICATION TOLERANCES 
A. Fabricate precast structural concrete units to shapes, lines, and dimensions indicated so each 

finished unit complies with PCI MNL 116 product dimension tolerances as well as position 
tolerances for cast-in items. 

2.11 COMMERCIAL FINISHES 
A. Commercial Grade: Remove fins and protrusions larger than 1/8 inch (3 mm) and fill holes 

larger than 1/2 inch (13 mm). Rub or grind ragged edges. Faces must have true, well-defined 
surfaces. Air holes, water marks, and color variations are permitted. Limit form joint offsets to 
3/16 inch (5 mm). 

B. Standard Grade: Normal plant-run finish produced in molds that impart a smooth finish to 
concrete. Surface holes smaller than 1/2 inch (13 mm) caused by air bubbles, normal color 
variations, form joint marks, and minor chips and spalls are permitted. Fill air holes greater than 
1/4 inch (6 mm) in width that occur more than once per 2 sq. in. (1300 sq. mm). Major or 
unsightly imperfections, honeycombs, or structural defects are not permitted. Limit joint offsets 
to 1/8 inch (3 mm). 

C. Grade B Finish: Fill air pockets and holes larger than 1/4 inch (6 mm) in diameter with sand-
cement paste matching color of adjacent surfaces. Fill air holes greater than 1/8 inch (3 mm) in 
width that occur more than once per 2 sq. in. (1300 sq. mm). Grind smooth form offsets or fins 
larger than 1/8 inch (3 mm). Repair surface blemishes due to holes or dents in molds. 
Discoloration at form joints is permitted. 

D. Grade A Finish: Repair surface blemishes and fill air holes with the exception of air holes 1/16 
inch (1.6 mm) in width or smaller, and form marks where the surface deviation is less than 1/16 
inch (1.6 mm). Float apply a neat cement-paste coating to exposed surfaces. Rub dried paste 
coat with burlap to remove loose particles. Discoloration at form joints is permitted. Grind 
smooth all form joints. 

E. Screed or float finish unformed surfaces. Strike off and consolidate concrete with vibrating 
screeds to a uniform finish. Hand screed at projections. Normal color variations, minor 
indentations, minor chips, and spalls are permitted. Major imperfections, honeycombing, or 
defects are not permitted. 

F. Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper level with 
straightedge, float, and trowel to a smooth, uniform finish. 

G. Apply roughened surface finish according to ACI 318 (ACI 318M) to precast concrete units that 
receive concrete topping after installation. 

2.12 SOURCE QUALITY CONTROL 
A. Testing: Test and inspect precast structural concrete according to PCI MNL 116 requirements 

and ASTM C 1610/C 1610M, ASTM C 1611/C 1611M, ASTM C 1621/C 1621M, and 
ASTM C 1712/C 1712M. 
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B. Defective Units: Discard and replace precast structural concrete units that do not comply with 
requirements, including strength, manufacturing tolerances, and color and texture range. 
Chipped, spalled, or cracked units may be repaired, subject to Architect's approval. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install clips, hangers, bearing pads, and other accessories required for connecting precast 
structural concrete units to supporting members and backup materials. 

B. Erect precast structural concrete level, plumb, and square within specified allowable tolerances. 
Provide temporary structural framing, shoring, and bracing as required to maintain position, 
stability, and alignment of units until permanent connections are complete. 
1. Maintain horizontal and vertical joint alignment and uniform joint width as erection 

progresses. 
2. Remove projecting lifting devices and use plastic patch caps or sand-cement grout to fill 

voids within recessed lifting devices flush with surface of adjacent precast surfaces when 
recess is exposed. 

3. For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids 
between units and tape butt joint at end of slabs. 

C. Connect precast structural concrete units in position by bolting, welding, grouting, or as 
otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as 
soon as practical after connecting and grouting are completed. 

D. Field cutting of precast units is not permitted without approval of Architect. 
E. Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to 

precast, prestressed concrete units. 
F. Welding: Comply with applicable requirements in AWS D1.1/D1.1M and AWS D1.4/D1.4M for 

welding, welding electrodes, appearance, quality of welds, and methods used in correcting 
welding work. 

G. At bolted connections, use lock washers, tack welding, or other approved means to prevent 
loosening of nuts after final adjustment. 

H. Grouting or Dry-Packing Connections and Joints: Grout connections and joints and open 
spaces at keyways, connections, and joints where required or indicated on Shop Drawings. 
Retain flowable grout in place until hard enough to support itself. Alternatively, pack spaces 
with stiff dry-pack grout material, tamping until voids are completely filled. 

3.02 ERECTION TOLERANCES 
A. Erect precast structural concrete units level, plumb, square, and in alignment without exceeding 

the noncumulative erection tolerances of PCI MNL 135. 
B. Minimize variations between adjacent slab members by jacking, loading, or other method 

recommended by fabricator and approved by Architect. 
3.03 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections: 
1. Erection of precast structural concrete members. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
C. Visually inspect field welds and test according to ASTM E 165 or to ASTM E 709 and 

ASTM E 1444. High-strength bolted connections are subject to inspections. 
D. Testing agency will report test results promptly and in writing to Contractor and Architect. 
E. Repair or remove and replace work where tests and inspections indicate that it does not comply 

with specified requirements. 
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F. Additional testing and inspecting, at Contractor's expense, shall be performed to determine 
compliance of replaced or additional work with specified requirements. 

G. Prepare test and inspection reports. 
3.04 REPAIRS 

A. Repair precast structural concrete units if permitted by Architect. 
1. Repairs may be permitted if structural adequacy, serviceability, durability, and appearance 

of units have not been impaired. 
B. Mix patching materials and repair units so cured patches blend with color, texture, and 

uniformity of adjacent exposed surfaces and show no apparent line of demarcation between 
original and repaired work, when viewed in typical daylight illumination from a distance of 20 
feet (6 m). 

C. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to 
ASTM A 780/A 780M. 

D. Wire brush, clean, and paint damaged prime-painted components with same type of shop 
primer. 

E. Remove and replace damaged precast structural concrete units that cannot be repaired or 
when repairs do not comply with requirements as determined by Architect. 

3.05 CLEANING 
A. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete 

surfaces and adjacent materials immediately. 
B. Clean exposed surfaces of precast concrete units after erection and completion of joint 

treatment to remove weld marks, other markings, dirt, and stains. 
1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's 

written recommendations. Protect other work from staining or damage due to cleaning 
operations. 

2. Do not use cleaning materials or processes that could change the appearance of exposed 
concrete finishes or damage adjacent materials. 

END OF SECTION 03 4100 
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SECTION 04 2200 
CONCRETE UNIT MASONRY 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Concrete masonry units. 
2. Mortar and grout. 
3. Steel reinforcing bars. 
4. Masonry-joint reinforcement. 
5. Miscellaneous masonry accessories. 

B. Related Requirements: 
1. Section 033000 "Structural Concrete - Cast-in-Place" for dovetail slots for masonry 

anchors. 
2. Section 051200 "Structural Steel" for installing anchor sections of adjustable masonry 

anchors for connecting to structural steel frame. 
3. Division 4 Specifications for Brick Veneer and related. 
4. Division 7 Specifications for water repellents applied to unit masonry assemblies. 
5. Division 7 Specifications flashing. 
6. Division 8 Specifications for wall vents. 

1.03 DEFINITIONS 
A. CMU(s): Concrete masonry unit(s). 
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.04 ACTION SUBMITTALS 
A. Product Data: For each type of product. 
B. Shop Drawings: For the following: 

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of reinforced walls. 
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications. 

1.05 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For testing agency. 
B. Material Certificates: For each type and size of the following: 

1. Masonry units. 
a. Include data on material properties. 
b. For masonry units include data and calculations establishing average net-area 

compressive strength of units. 
2. Integral water repellant used in CMUs. 
3. Cementitious materials. Include name of manufacturer, brand name, and type. 
4. Mortar admixtures. 
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
6. Grout mixes. Include description of type and proportions of ingredients. 
7. Reinforcing bars. 
8. Joint reinforcement. 
9. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 
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1. Include test reports for mortar mixes required to comply with property specification. Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91/C 91M for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type 
and mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
TMS 602/ACI 530.1/ASCE 6. 

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 
equipment to be used to comply with requirements. 

1.06 QUALITY ASSURANCE 
A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated. 

1.07 DELIVERY, STORAGE, AND HANDLING 
A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If 
units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.08 FIELD CONDITIONS 
A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 

waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in 

place. 
B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 

three days after building masonry walls or columns. 
C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 

exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 
D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 

or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 
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1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than 
seven days after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 

PART 2 PRODUCTS 
2.01 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single 
source from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from single manufacturer for each cementitious component and 
from single source or producer for each aggregate. 

2.02 PERFORMANCE REQUIREMENTS 
A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) according to 
TMS 602/ACI 530.1/ASCE 6. 

2. Determine net-area compressive strength of masonry by testing masonry prisms 
according to ASTM C 1314. 

2.03 UNIT MASONRY, GENERAL 
A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by 

requirements in the Contract Documents. 
B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 

contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 
of a walking surface. 

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 
indicated. 
1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction. 
2.04 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated. 
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 
2. Provide square-edged units for outside corners unless otherwise indicated. 

B. Integral Water Repellent: Provide units made with integral water repellent for exposed units and 
where indicated. 
1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not 

reduce flexural bond strength. Units made with integral water repellent, when tested 
according to ASTM E 514/E 514M as a wall assembly made with mortar containing 
integral water-repellent manufacturer's mortar additive, with test period extended to 24 
hours, shall show no visible water or leaks on the back of test specimen. 
a. Available products include: 

1.  
C. Insulated CMUs: Where indicated, units shall contain rigid, specially shaped, cellular thermal 

insulation units complying with ASTM C 578, Type I, designed for installing in cores of masonry 
units. 
1. MasterPel or Rheopel Plus D, by BASF Corporation 

http://www.specagent.com/LookUp/?ulid=9955&mf=04&src=wd


Peachtree Corners Parking Deck  04 2200 - 4 
LDDI Project No. - 116018.00  CONCRETE UNIT MASONRY 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

2. Blocktite by Euclid Chemical Co. 
3. Dry-Block System by GCP Applied Technologies 

D. CMUs: ASTM C 90. 
1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2150 psi. 
2. Density Classification: Lightweight or Normal weight. 
3. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less-than-nominal 

dimensions. 
2.05 MASONRY LINTELS 

A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 

2.06 MORTAR AND GROUT MATERIALS 
A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-

weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 
1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114. 

B. Hydrated Lime: ASTM C 207, Type S. 
C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 

no other ingredients. 
D. Masonry Cement: ASTM C 91/C 91M. 
E. Mortar Cement: ASTM C 1329/C 1329M. 
F. Aggregate for Mortar: ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing 
the No. 16 (1.18-mm) sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 
G. Aggregate for Grout: ASTM C 404. 
H. Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material formulated for use as pointing 

mortar for glazed or pre-faced masonry units (and approved for such use by manufacturer of 
units); in color indicated or, if not otherwise indicated, as selected by Architect from 
manufacturer's colors. 

I. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar 
of composition indicated. 

J. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with 
CMUs containing integral water repellent from same manufacturer. 

K. Water: Potable. 
2.07 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 
B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 

unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel 
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated. 

C. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A 951/A 951M. 
1. Interior Walls: Mill- or Hot-dip galvanized carbon steel. 
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2. Exterior Walls: Hot-dip galvanized carbon steel. 
3. Wire Size for Side Rods: 0.187-inch diameter. 
4. Wire Size for Cross Rods: 0.187-inch diameter. 
5. Spacing of Cross Rods: Not more than 16 inches o.c. 
6. Provide in lengths of not less than 10 feet with prefabricated corner and tee units. 

2.08 TIES AND ANCHORS 
A. General: Ties and anchors shall extend at least 1-1/2 inches (38 mm) into masonry but with at 

least a 5/8-inch cover on outside face. 
B. Materials: Provide ties and anchors specified in this article that are made from materials that 

comply with the following unless otherwise indicated: 
1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 641/A 641M, 

Class 1 coating. 
2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 153/A 153M, 

Class B-2 coating. 
3. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304]. 
4. Galvanized-Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc 

coating. 
5. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel, 

with ASTM A 153/A 153M, Class B coating. 
6. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304. 
7. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

C. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 
vertical or horizontal adjustment but resist tension and compression forces perpendicular to 
plane of wall. 
1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip galvanized 

steel wire. 
2. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip galvanized 

steel wire. 
D. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or 

horizontal adjustment but resist tension and compression forces perpendicular to plane of wall. 
1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached 

to tie section; formed from 0.105-inch-thick steel sheet, galvanized after fabrication. 
2. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip galvanized 

steel wire. 
3. Corrugated-Metal Ties: Metal strips not less than 7/8 inch wide with corrugations having a 

wavelength of 0.3 to 0.5 inch and an amplitude of 0.06 to 0.10 inch made from 0.105-inch-
thick steel sheet, galvanized after fabrication with dovetail tabs for inserting into dovetail 
slots in concrete. 
a. 0.064-inch-thick, galvanized sheet may be used at interior walls unless otherwise 

indicated. 
E. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches  

long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in 
and out of tube. Fabricate from steel, hot-dip galvanized after fabrication. 

F. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, 
with ends turned up 2 inches or with cross pins unless otherwise indicated. 
1. Corrosion Protection: Hot-dip galvanized to comply with ASTM A 153/A 153M. 

2.09 EMBEDDED FLASHING MATERIALS 
A. Metal Flashing:  Provide metal flashing complying with Section 076200 "Sheet Metal Flashing 

and Trim" and as follows: 
1. Stainless Steel: ASTM A 240/A240M or ASTM A666, Type 304, 0.016 inch (0.40 mm) 

thick. 
2. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to 

receive counterflashing. 
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3. Fabricate through-wall flashing with drip edge unless otherwise indicated.  Fabricate by 
extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 
degrees and hemmed. 

4. Fabricate through-wall flashing with sealant stop where indicated.  Fabricate by bending 
metal back on itself 3/4 inch (19 mm) at exterior face of wall and down into joint 1/4 inch 
(6 mm) to form a stop for retaining sealant backer rod. 

5. Metal Drip Edge:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) into 
wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees and 
hemmed. 

6. Metal Sealant Stop:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) 
into wall and out to exterior face of wall.  At exterior face of wall, bend metal back on itself 
for 3/4 inch (19 mm) and down into joint 1/4 inch (6 mm) to form a stop for retaining 
sealant backer rod. 

7. Metal Expansion-Joint Strips:  Fabricate from stainless steel to shapes indicated. 
B. Flexible Flashing:  Use the following unless otherwise indicated: 

1. EPDM Flashing:  Sheet flashing product made from ethylene-propylene-diene 
terpolymer, complying with ASTM D 4637/D 4637M, 0.040 inch (1.02 mm) thick. 
a. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall Flashing. 
2) Firestone Specialty Products; FlashGuard. 
3) Heckmann Building Products Inc.; No. 81 EPDM Thru-Wall Flashing. 
4) Hohmann & Barnard, Inc.; Epra-Max EPDM Thru-Wall Flashing. 

C. Application:  Unless otherwise indicated, use the following: 
1. Where flashing is indicated to receive counterflashing, use metal flashing. 
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal 

flashing. 
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal 

flashing with a drip edge or flexible flashing with a metal drip edge. 
4. Where flashing is fully concealed, use metal flashing or flexible flashing. 

D. Solder and Sealants for Sheet Metal Flashings:  As specified in Section 076200 "Sheet Metal 
Flashing and Trim." 

E. Adhesives, Primers, and Seam Tapes for Flashings:  Flashing manufacturer's standard 
products or products recommended by flashing manufacturer for bonding flashing sheets to 
each other and to substrates. 

2.10 MISCELLANEOUS MASONRY ACCESSORIES 
A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene. 
B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 

with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash block and to 
maintain lateral stability in masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type I 
(No. 15 asphalt felt). 

2.11 MORTAR AND GROUT MIXES 
A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 
1. Do not use calcium chloride in mortar or grout. 
2. Use Portland cement-lime mortar unless otherwise indicated. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

http://www.specagent.com/LookUp/?ulid=1434&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826095&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826096&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826097&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826098&mf=04&&mf=04&src=wd
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B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide Type N 
unless another type is indicated.  Provide Type S for all below-grade masonry. 

D. Grout for Unit Masonry: Comply with ASTM C 476. 
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height. 
2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 

28-day compressive strength indicated, but not less than 2000 psi. 
3. Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C 143/C 143M. 
PART 3 EXECUTION 
3.01 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of the Work. 
2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that would impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
3.02 INSTALLATION, GENERAL 

A. Build chases and recesses to accommodate items specified in this and other Sections. 
B. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match construction immediately adjacent to opening. 
C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

3.03 TOLERANCES 
A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (12 
mm) or minus 1/4 inch (6 mm). 

2. For location of elements in plan, do not vary from that indicated by more than plus or 
minus 1/2 inch (12 mm). 

3. For location of elements in elevation, do not vary from that indicated by more than plus or 
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 

B. Lines and Levels: 
1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2-inch (12-mm) maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 
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4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2-inch (12-mm) maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch (1.5 mm). 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 

mm), with a maximum thickness limited to 1/2 inch (12 mm). 
2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch (3 mm). 
3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch 

(9 mm) or minus 1/4 inch (6 mm). 
4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch (3 mm). 
3.04 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with 
less-than-nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 
G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 

metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 
H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, 

posts, and similar items unless otherwise indicated. 
I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 

structure above unless otherwise indicated. 
1. Install compressible filler in joint between top of partition and underside of structure above. 
2. Fasten partition top anchors to structure above and build into top of partition. Grout cells of 

CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 
1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space anchors 
48 inches o.c. unless otherwise indicated. 

3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, 
or metal. Fill joint with mortar after dead-load deflection of structure above approaches 
final position. 

4. At fire-rated partitions, treat joint between top of partition and underside of structure above 
to comply with Division 7 Specification "Joint Firestopping." 
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3.05 MORTAR BEDDING AND JOINTING 
A. Lay hollow CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 
B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to 

fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints. 
C. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and 

similar holes. 
1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear 

water. 
2. Wet joint surfaces thoroughly before applying mortar. 
3. Rake out mortar joints for pointing with sealant. 

D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy 
mortar to comply with epoxy-mortar manufacturer's written instructions. 

E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 

G. Cut joints flush where indicated to receive waterproofing unless otherwise indicated. 
3.06 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 
1. Space reinforcement not more than 16 inches o.c. 
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 
3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 
B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 
C. Provide continuity at wall intersections by using prefabricated T-shaped units. 
D. Provide continuity at corners by using prefabricated L-shaped units. 
E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 

offsets, column fireproofing, pipe enclosures, and other special conditions. 
3.07 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 
or concrete, to comply with the following: 
1. Provide an open space not less than 1 inch wide between masonry and structural steel or 

concrete unless otherwise indicated. Keep open space free of mortar and other rigid 
materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches  o.c. 

horizontally. 
3.08 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 
1. Install preformed control-joint gaskets designed to fit standard sash block. 
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2. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry is 
complete for application of sealant. 

3.09 LINTELS 
A. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size 

units and 24 inches for block-size units are shown without structural steel or other supporting 
lintels. 

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 
3.10 FLASHING 

A. General: Install embedded flashing at ledges and other obstructions to downward flow of water 
in wall where indicated. 

B. Install flashing as follows unless otherwise indicated: 
1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and 
sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end 
dams. 

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 
inches or as recommended by flashing manufacturer, and seal lap with elastomeric 
sealant complying with requirements in Section 079200 "Joint Sealants" for application 
indicated. 

4. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking 
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with 
requirements in Section 079200 "Joint Sealants" for application indicated. 

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible 
flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of 
metal drip edge. 

6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop 
flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top 
of metal flashing termination. 

7. Cut flexible flashing off flush with face of wall after masonry wall construction is completed. 
C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply 

with manufacturer's written instructions. Install CMU cell pans with upturned edges located 
below face shells and webs of CMUs above and with weep spouts aligned with face of wall. 
Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and 
extend from face shell to face shell. 

D. Install reglets and nailers for flashing and other related construction where they are shown to 
be built into masonry. 

3.11 REINFORCED UNIT MASONRY INSTALLATION 
A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 

reinforced masonry elements during construction. 
1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 
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C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 
1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 
2. Limit height of vertical grout pours to not more than 60 inches. 

3.12 FIELD QUALITY CONTROL 
A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 

and prepare reports. Allow inspectors access to scaffolding and work areas as needed to 
perform tests and inspections. Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense. 

B. Inspections: Special inspections according to Schedule of Special Inspections. 
1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 
3. Place grout only after inspectors have verified proportions of site-prepared grout. 
4. Special Inspections is required for exterior masonry walls. 

C. Testing Prior to Construction: One set of tests. 
D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 
E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 

compressive strength. 
F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 

ASTM C 780. 
G. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test 

mortar for mortar air content and compressive strength. 
H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019. 
I. Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days. 

3.13 PARGING 
A. Parge exterior faces of below-grade masonry walls, where indicated, in two uniform coats to a 

total thickness of 3/4 inch. Dampen wall before applying first coat, and scarify first coat to 
ensure full bond to subsequent coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 
variation of 1/8 inch per foot. Form a wash at top of parging and a cove at bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 
3.14 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 



Peachtree Corners Parking Deck  04 2200 - 12 
LDDI Project No. - 116018.00  CONCRETE UNIT MASONRY 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 
3.15 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 
1. Crush masonry waste to less than 4 inches in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry 

waste. Fill material is specified in Section 312000 "Earth Moving." 
3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling. 
D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 

described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 
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SECTION 04 7000
MANUFACTURED MASONRY

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Manufactured stone veneer and application materials.
1.02 REFERENCE STANDARDS

A. American Concrete Institute (ACI).
B. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens.
C. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile.
D. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.
E. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
F. ASTM C192 - Standard Practice of Making and Curing Concrete Test Specimens in the

Laboratory.
G. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.
H. ASTM C270 - Standard Specification for Mortar for Unit Masonry.
I. ASTM C482 - Standard Test Method for Bond Strength of Ceramic Tile to Portland Cement.
J. ASTM C567 - Standard Test Method for Determining Density of Structural Lightweight

Concrete.
K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
L. ASTM C847 - Standard Specification for Metal Lath.
M. ASTM C932 - Standard Specification for Surface-Applied Bonding Compounds for Exterior

Plastering.
N. ASTM C979 - Standard Specification for Pigments for Integrally Colored Concrete.
O. ASTM C1032 - Standard Specification for Woven Wire Plaster Base.
P. ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to Hardened

Concrete.
Q. ASTM C1063 - Standard Specification for Installation of Lathing and Furring to Receive Interior

and Exterior Portland Cement-Based Plaster.
R. ASTM C1289 - Standard Specification for Vapor Permeable Flexible Sheet Water-Resistive

Barriers Intended for Mechanical Attachment.
S. ASTM C1329 - Standard Specification for Portland Cement.
T. ASTM D226 - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and

Waterproofing.
U. ASTM E2556 - Standard Specification for Vapor Permeable Flexible Sheet Water Resistive

Barriers Intended for Mechanical Attachment.
V. Building Materials Evaluation Commission.
W. International Code Council (ICC) ES Report.
X. Masonry Standards Joint Committee (MSJC) of The Masonry Society.
Y. Underwriters Laboratories (UL) Building Materials Directory.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the work

of this section; require attendance by all affected installers.
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1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide for manufactured masonry and application materials including mortar and

color charts.
C. Samples: Submit one panel containing full-size samples of specified masonry, 12 x 12 inch in

size, illustrating full range of colors and textures, complete with specified mortar.
D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.
F. Certificates: ICC-ES Report
G. Test Reports: Indicate physical properties.
H. Manufacturer's Instructions: Indicate standard and special procedures.
I. Maintenance Data: Instructions.
J. Warranty: Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.

B. Installer Qualifications: Company specializing in performing the work of this section with
minimum five years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store manufactured masonry under cover and elevated above grade.
B. Store moisture-sensitive materials in weather protected enclosures.

1.07 FIELD CONDITIONS
A. Maintain materials and ambient temperature in area of installation at a minimum of 40 degrees

F prior to, during and for 48 hours following installation.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide Manufacturer's standard warranty coverage against defects in materials when installed

in accordance with manufacturer's installation instructions.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Boral Stone Products LLC: www.boralamerica.com/cultured-stone.
B. Eldorado Stone, LLC: www.eldoradostone.com.
C. Native Custom Stone, LLC: www.nativecustomstone.com.
D. Substitutions: See Section 01 6000 - Product Requirements.

2.02 MANUFACTURED UNITS
A. Description:

1. Composition: Precast veneer unit consisting of portland cement, lightweight aggregates
and mineral oxide pigments.

2. Size: Varies including matching sills and wainscot cap.
3. Color: As selected by Architect from manufacturer's full range.

B. Performance:
1. Compressive Strength: ASTM C192 and ASTM C39, 1800 psi.
2. Bond Between Stone Unit, Type S Mortar, and Backing (Shear Bond): ASTM C482, 50 psi.
3. Thermal Resistance: ASTM C177, R-factor, 0.355 per inch of thickness.
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4. Freeze/Thaw: ASTM C67, 50 cycles, no disintegration and less than 3 percent weight loss.
5. Fire Hazard Test, UL 723:

a. Flame spread: 0.
b. Smoke development: 0.

6. Maximum Veneer Unit Weight: 15 psf.
2.03 APPLICATION MATERIALS

A. Metal Lath: ASTM C847, 2.5 pound per square yard galvanized expanded metal lath complying
with code agency requirements for the type of substrate over which stone veneer is installed.

B. Fasteners: Minimum 7/16 inch head diameter, corrosion-resistant, self-drilling, self tapping,
pancake head screws of sufficient length to penetrate 3/8 inch minimum into stud.

C. Mortar: Polymer modified mortar complying with ANSI A118.4.
1. Mortar prepared to comply with ASTM C270. Type S mortar.
2. Add color pigments in accordance with pigment manufacturer's instructions.
3. Materials:

a. Cement: Portland cement complying with ASTM C1329.
b. Lime: ASTM C207.
c. Sand: ASTM C144, natural or manufactured sand.
d. Color Pigment: ASTM C979, mineral oxide pigments.
e. Water: Potable.
f. Pre-Packaged Latex-Portland Cement Mortar: ANSI A118.4.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates upon which manufactured masonry will be installed.
B. Coordinate with responsible entity to correct unsatisfactory conditions.
C. Commencement of work by installer is acceptance of substrate conditions.

3.02 PREPARATION
A. Protection: Prevent work from occurring on the opposite side of walls to which manufactured

masonry is applied during and for 48 hours following installation of the manufactured masonry.
B. Surface Preparation: Follow manufacturer's instructions designated below for the appropriate

type of manufactured masonry and substrate.
C. Protect adjacent work from contact with mortar.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Provide manufacturer's field representative to inspect installation of manufactured masonry

periodically for review of on-going installation.
3.05 CLEANING

A. See Section 01 7419 - Construction Waste Management and Disposal for additional
requirements.

B. Clean manufactured masonry in accordance with manufacturer's installation instructions.
3.06 PROTECTION

A. Protect finished work from rain during and for 48 hours following installation.
B. Protect installed manufactured masonry from subsequent construction operations.

END OF SECTION 04 7000
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SECTION 05 1200 
STRUCTURAL STEEL 

PART 1 GENERAL 
1.01 DESCRIPTION 

A. The work includes all structural steel shown, scheduled or otherwise required to complete the 
work, and all necessary connectors and accessories. 

B. References herein to structural components such as trusses, pipe, columns, and girders shall 
be disregarded when such items are not included in the work. 

1.02 QUALITY ASSURANCE 
A. The following codes and publications, of the latest edition, govern this work unless indicated or 

specified otherwise.  References in these codes and publications to inspection shall be deleted.  
The Architect-Engineer’s job administration is defined in the General Conditions of the 
Construction Contract. 
1. Code of Standard Practice for Steel Buildings and Bridges – 2010 Edition:  A publication of 

AISC. 
2. Specification for the Design, Fabrication and Erection of Structural Steel for Buildings:  A 

publication of AISC. 
3. AWS D1.1 “Structural Welding Code”:  A publication of American Welding Society. 
4. AISC “Specifications for Structural Joints using ASTM A 325 or A 490 Bolts.” 
5. Surface Preparation Specifications of the Steel Structures Painting Council:  References 

appear as the specification number proceeded by the initials “SSPC.” 
6. American Society for Testing and Materials:  ASTM. 

B. Certification of Welders:  Welding of all structural steel shall be limited to welding operators 
whose competency has been tested in accordance with the Structural Welding Code of 
American Welding Society. 

C. Testing:  The Contractor shall / owner will employ and pay an independent testing laboratory to 
insure that all fasteners and welds are installed in accordance with the specifications. 

D. Marking:  Shop mark each piece of steel, plainly in a protected location in accordance with 
reference numbers on the shop drawings. 

1.03  SUBMITTALS 
A. Shop Drawings:  Furnish for approval.  Fabrication before approval of shop drawings will be at 

the Contractor’s risk. 
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment Drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 
and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  
 

B. Substitutions:  Make requests for substitutions of sections and modifications to details by 
obvious notations on shop drawings.  Do not proceed with the substitution until the Architect-
Engineer has granted specific approval.  No spliced members will be accepted unless splices 
are clearly shown on the shop drawings and approved by the Architect-Engineer. 

C. Mill Reports:  When requested by the Architect-Engineer, furnish two copies, specifying 
chemical and physical properties of steel to be used on this project. 

PART 2 PRODUCTS 
2.01 GENERAL 

A. Structural Steel:   
1. Wide Flanges:  ASTM A992 (Grade 50) 
2. Channels, Angles, Plates, S, M, H and Other miscellaneous steel:  ASTM A36. 
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B. Pipes and Columns: 
1. Pipe Columns:  In accordance with ASTM A 53, Type E or S, Grade B, or API Standard 

5L, Grade B. 
2. Cold Formed Steel Tubing:  In accordance with ASTM A500, Grade B. 

C. Fasteners: 
1. High Strength Bolt Steel:  ASTM A 325. 
2. Anchor Bolts:  ASTM F1554, Grade 36. 

2.02 PRIMER 
A. Pittsburgh’s Multiprime, Tnemec’s No. 99 Red, Glidden’s Glid-Guard 4570 or Sherwin-Williams’ 

Kem Kromik. 
2.03 GROUT 

A. Non-Shrink Non-metallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous 
grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer 
for interior and exterior applications.   Grout shall have a minimum 28-day compressive strength 
of 5,000 psi. 

2.04 GALVANIZING 
A. Conform to ASTM Standards A 123, A 386, and A 153, as applicable.  Galvanizing repair paint 

conforming to ASTM A 780. 
B. All steel in contact with exposed veneer shall be galvanized. 

PART 3 EXECUTION 
3.01 STRUCTURAL STEEL, FABRICATION 

A. General:  Comply with the applicable portions of the publications referenced in PART 1. 
B. Eccentric Connections:  One-sided or other eccentric connections are not permitted unless 

specifically shown.  No combination of fasteners permitted in the same face of any connection. 
C. Shop Connections:  Furnish the type connections shown or noted; where not shown or noted, 

use either high strength bolting or welding.  Where welding is used, apply heat symmetrically. 
D. Nuts:  Where machine bolts are shown, provide approved, self-locking type nuts, or upset the 

threads to prevent back-off. 
3.02 STRUCTURAL STEEL, ERECTION 

A. General:  Comply with the applicable portions of the referenced publications. 
B. Beams, Girders, Purlins, Columns, Trusses:  Use steel wedges for leveling on masonry and 

concrete; remove the wedges after grouting and grout the resulting holes.  Anchor to steel 
supports as shown. 

C. Field Connections:  Furnish the type connections shown or noted.  Where not shown or noted, 
use either high strength bolting or welding.  Where welding is used, symmetrical application of 
welding heat shall be used at all connection and symmetrical application with reference to the 
overall dimensions of the building to minimize distortion or misalignment. 

D. Bearing Plates:  Set in grout to elevations required or as shown on drawings. 
E. Temporary Bracing:  Furnish as necessary until permanent bracing is installed. 

3.03 STRUCTURAL STEEL, COATINGS 
A. Shop Cleaning and Priming: 

1. Surfaces to be encased in concrete or sprayed for fireproofing:  Shop clean in accordance 
with SSPC Specification No. 3 and ship to the job site bare. 

2. All other surfaces:  Clean in accordance with SSPC Specification No. 3.  Prime surfaces 
and work the paint well into all angles and crevices.  Apply uniformly and free from surface 
irregularities and bare spots. 

B. Job Site Treatment (After Erection): 
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1. Surfaces encased in concrete:  Clean in accordance with SSPC Specification No. 3 no 
sooner than 48 hours before forming. 

2. Field Touchup:  Touchup all prime coated surfaces with same material as the prime coat.  
Field paint all unprimed bolts and accessories.  Clean all welds and adjacent surfaces and 
touchup with one coat of primer.  Clean and touchup all rusted areas with one coat of 
primer.  Clean and touchup all rusted areas resulting from long exposure during storage or 
long exposure after erection.  The prime coat over which succeeding coats are applied 
shall be sound and well bonded. 

C. Final Painting:  See Division 9 specifications. 
D. Galvanizing: 

1. General:  Conform to ASTM Standards A 123, A 386, and A 153 as applicable wherever 
surfaces are indicated or specified to be galvanized.  Galvanize after fabrication unless 
otherwise indicated or specified. 

2. Repair:  Repair all galvanized coatings that become damaged in handling, transporting, 
welding, or bolting.  Make the repairs by application of a galvanizing repair paint 
conforming to ASTM A 780.  Clean all areas that are to be repaired; remove slag from 
welds.  Apply repair paint to cold surfaces. 

3.04 STRUCTURAL STEEL, INSPECTION 
A. General:  An independent testing laboratory will insure that all fasteners, welds, and welded 

studs are installed in accordance with the specifications. 
B. Bolted and Welded Connections:  A visual inspection shall be made of all welded and bolted 

connections.  In addition, a minimum of 10% of all high strength bolts shall be checked for 
proper tension and a minimum of 10% of all full penetration welds shall be checked by 
ultrasonic testing.  Additional bolts and welds may be tested at the option of the testing lab 
representative.  Defective bolts or welds shall be removed and replaced at no additional cost to 
the Owner.  No ultrasonic testing of welds shall be started until the weld is allowed to cool to the 
touch or a minimum time of 24 hours has elapsed after completion of the welding. 

END OF SECTION 
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SECTION 05 4400 
PRE-ENGINEERED LIGHT GAGE METAL TRUSSES 

PART 1  GENERAL 
1.01 DESCRIPTION 

A. The work under this section consists of furnishing and installing all pre-engineered light gage 
trusses and bracing as shown on the contract documents and as specified herein. 
1. Shop drawings and calculations prepared by and signed and sealed by an engineer registered 

in the State of North Carolina shall be submitted for approval prior to initiation of work. 
2. Trusses shall be designed for the following loads and all stresses associated with handling, 

transportation and erection. 
a. Dead, Live and Wind Loads per the design criteria shown on the project drawings. 
b. Mechanical Equipment and special loading. 
c. All other applicable loads. 

3. All bridging and bracing, including erection bracing, required for the finished product shall be 
designed and furnished.  Bracing required for horizontal wind load transfer shall be designed 
for the loads indicated on the plans. 

4. Spacing and layout of trusses shall be as indicated on the structural roof plans. 
5. Wind trusses shall be designed to transfer the horizontal wind loads indicated on the roof 

plans. 
6. All truss to truss connections, truss to steel beam and truss to concrete beam connections 

shall be designed and furnished.  Truss connections shall be designed for all loading 
conditions, including uplift and reactions from horizontal wind load transfer. 

7. Truss manufacturer, HVAC contractor and general contractor shall coordinate truss 
requirements with HVAC unit and ductwork requirements. 

B. Pre-engineered light gage steel trusses include planar structural units consisting of welded, 
screwed or bolted connected members which are fabricated, cut and assembled prior to delivery or 
at the job site.  Prefabricated truss configuration shall be as shown on the drawings. 

1.02 REFERENCE STANDARDS 
A. The following documents of the issue in effect on date of material procurement, referred to 

thereafter by basic designation only form a part of this specification to the extent indicated by 
reference thereto. 
1. American Iron and Steel Institute 

a. Specification for the Design of Cold-Formed Steel Structural Members. 
b. Design guide for Cold-Formed Steel Trusses. 

2. American Society of Testing Materials 
a. ASTM A446: “Specification for Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip 

Process, Physical (Structural) Quality.” 
3. American Welding Society 

a. AWS S1.0 “Code for Welding in Building Construction”. 
b. ANSI Z49.1 “safety in Welding and Cutting”. 

1.03 QUALIFICATIONS  
A. The light gage steel subcontractor shall have experience in fabrication and erection of light gage 

steel truss and framing systems of scope and design similar to the required work. 
1.04 FABRICATOR’S QUALIFICATION 

A. Trusses shall be designed, fabricated and erected by a firm which has a record, including a 
minimum of five years of successfully fabricating trussed assemblies similar to scope required and 
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which practices a quality control program which includes inspection by an independent inspection 
and testing agency acceptable to Architect - Engineer and authorities having jurisdiction. 

1.05 SUBMITTALS 
A. Product Data: Submit fabricator’s technical data covering material, shapes, hardware, fabrication 

process, handling and erection. 
1. Submit certificate, signed by an officer of subcontractor or fabricating firm, indicating that 

trusses to be supplied for project comply with indicated requirements. 
B. Shop Drawings: Submit shop drawings showing shapes and dimensions of members to be used, 

including pitch, span camber configuration and spacing for each type or configuration of truss 
required.  Detail all truss connections.  Show all bearing and anchorage details.  Specify and detail 
all supplemental framing, strapping, bracing clips and other accessories required for proper 
installation and to satisfy all design requirements. 

1.06 DELIVERY, STORAGE, HANDLING 
A. Handle and store truss materials and accessories, and in accordance with manufacturer’s 

instructions to avoid damage from bending, overturning or other cause for which truss is not 
designed to resist or endure.  Storage shall be off-ground in a dry ventilated space or protect with 
waterproof covering. 

B. Time fabrication and erection of trusses to avoid extended on-site storage and avoid delaying work 
of other trades whose work must follow erection of trusses. 

PART 2  PRODUCTS 
2.01 FRAMING 

A. Design, analysis and computation of section properties shall be in conformance with the 
Specification for the Design of Cold Formed Steel Structural Members and the Design guide for 
Cold-Formed Steel Trusses by the American Iron and Steel Institute. 

B. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 
1. Grade:  As required by structural performance. 
2. Coating:  G60, A60, AZ50, or GF30.  

C. All trusses shall have a 20 gage minimum top chord. 
2.02 FASTENERS 

A. Framing components shall be fastened to each other by screws or welding in accordance with 
referenced standards in PART 1 of these specifications.  

PART 3  EXECUTION 
3.01 FABRICATION 

A. Light gage steel prefabricated trusses shall be fabricated either on or off site prior to erection using 
jig templates. 

B. All metal framing shall be erected in accordance with the current printed instructions of the 
approved subcontractor or his fabricator. 

C. All framing components shall be straight and true prior to fabrication.  Flattening or straightening of 
components shall be done by a process not injurious to materials. 

D. All framing components shall be cut neatly to fit squarely against abutting members. 
E. No splices will be allowed in trusses except at joints. 
F. Provide all angles, clips and other miscellaneous pieces necessary to attach light gage framing to 

building structure or to attach other materials to light gage framing. 
G. All components shall be set square in line and shall be held firmly in position until properly fastened. 
H. All components shall be free from twists, bends or open joints with all members straight, square and 

true to line. 
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3.02 ERECTION 
A. Prefabricated trusses shall be braced against racking.  Lifting of trusses shall be done so as to not 

cause local distortion in any member. 
B. All light gage steel framing shall be erected by approved methods using equipment of adequate 

capacity to safely perform the work. 
C. The Contractor is responsible for checking dimensions and assuring fit of all members before 

erection begins. 
D. All work shall be erected plumb and level and to dimensions, spacings and elevations indicated on 

drawings. 
E. Members shall be of size and spacing shown on the approved shop drawings. 
F. Provide web stiffeners and reinforcement at reaction points where required by analysis or to suit 

details. 
G. Hoist units in place by means of lifting equipment suited to sizes and types of trusses required, 

applied at designated lift points as recommended by fabricator, exercising care not to damage truss 
members or joists by out-of plane end or other causes. 

H. Provide temporary bracing as required to maintain trusses plumb, parallel and in location indicated, 
until permanent bracing is installed. 

I. Anchor trusses securely at all bearing points to comply with methods and details indicated. 
J. Install permanent bracing and related components to enable trusses to maintain design spacing, 

withstand live and dean loads, wind uplift, lateral wind loads and to comply with other indicated 
requirements. 

K. Do not cut or remove truss members. 
END OF SECTION 05 4400 
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SECTION 05 5000 
METAL FABRICATIONS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Steel framing and supports for mechanical and electrical equipment. 
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
3. Shelf angles. 
4. Metal ladders and ships’ ladders. 
5. Ladder safety cages. 
6. Elevator pit sump covers. 
7. Metal bollards. 
8. Loose bearing and leveling plates for applications where they are not specified in other 

Sections. 
9. Steel Stairs. 

B. Products furnished, but not installed, under this Section include the following: 
1. Loose steel lintels. 
2. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections. 
C. Related Requirements: 

1. Section 033000 "Structural Concrete - Cast-in-Place" for installing anchor bolts, steel pipe 
sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into concrete. 

2. Section 042200 "Unit Masonry" for installing loose lintels, anchor bolts, and other items 
built into unit masonry. 

3. Section 051200 "Structural Steel." 
1.03 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work. 
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry. Deliver such items to Project site in time for installation. 

1.04 ACTION SUBMITTALS 
A. Product Data: For the following: 

1. Paint products. 
2. Grout. 

B. Shop Drawings: Show fabrication and installation details. Show anchorage and accessory 
items. Provide Shop Drawings for the following: 
1. Steel framing and supports for overhead doors and grilles. 
2. Steel framing and supports for mechanical and electrical equipment. 
3. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
4. Elevator machine beams, hoist beams, and divider beams. 
5. Steel shapes for supporting elevator door sills. 
6. Shelf angles. 
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7. Metal ladders and ships’ ladders. 
8. Ladder safety cages. 
9. Elevator pit sump covers. 
10. Metal bollards. 
11. Loose steel lintels. 
12. Steel Stairs. 

C. Delegated-Design Submittal: For stairs, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.05 INFORMATIONAL SUBMITTALS 
A. Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished 

comply with requirements. 
B. Welding certificates. 
C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 
D. Research/Evaluation Reports: For post-installed anchors, from ICC-ES. 

1.06 QUALITY ASSURANCE 
A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 
B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.07 FIELD CONDITIONS 
A. Field Measurements: Verify actual locations of walls and other construction contiguous with 

metal fabrications by field measurements before fabrication. 
PART 2 PRODUCTS 
2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design stairs. 

B. Structural Performance of Stairs: Conform to requirements of the governing building code and 
the architectural documents. 

2.02 METALS 
A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 

indicated. For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 
C. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing. 
D. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated. 

2.03 FASTENERS 
A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 

and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, 
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required. 

B. Provide neoprene washers or other means to keep dissimilar metals separate. 
C. Provide anchorage and fastening devices with corrosion protection that is same or exceeds 

protection provided to supported elements. 
D. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, 

ASTM A 563; and, where indicated, flat washers. 
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E. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3; with hex nuts, 
ASTM A 563, Grade C3; and, where indicated, flat washers. 

F. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, 
where indicated, flat washers. 
1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 

fastened is indicated to be galvanized. 
G. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the 

load imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified 
independent testing agency. 

H. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

I. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors. 
1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 

ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated. 
2.04 MISCELLANEOUS MATERIALS 

A. Shop Primers: Provide primers that comply with Division 9 Specifications. 
B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 

complying with MPI#79 and compatible with topcoat. 
1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that 
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and 
compatible with topcoat. 

D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat. 
E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 

and compatible with finish paint systems indicated. 
F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 

compatible with paints specified to be used over it. 
G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 
H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 

complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

I. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi. 

2.05 FABRICATION, GENERAL 
A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 

only as necessary for shipping and handling limitations. Use connections that maintain 
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius 
of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 
E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 
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2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible. Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate. 

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

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch 
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless 
otherwise indicated. 

2.06 MISCELLANEOUS FRAMING AND SUPPORTS 
A. General: Provide steel framing and supports not specified in other Sections as needed to 

complete the Work. 
B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 

indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction. 
1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Galvanize miscellaneous framing and supports where indicated. 
D. Prime miscellaneous framing and supports in accordance with Division 9 Specifications. 

2.07 SHELF ANGLES 
A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 

framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 
inches from ends and 24 inches o.c., unless otherwise indicated. 
1. Provide mitered and welded units at corners. 
2. Provide open joints in shelf angles at expansion and control joints. Make open joint 

approximately 2 inches larger than expansion or control joint. 
B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 

concrete. 
C. Galvanize shelf angles located in exterior walls. 
D. Prime shelf angles located in exterior walls in accordance with Division 9 Specifications. 
E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-

place concrete, as indicated. 
2.08 METAL LADDERS 

A. General: 
1. Comply with ANSI A14.3, except for elevator pit ladders. 
2. For elevator pit ladders, comply with ASME A17.1/CSA B44. 

2.09 LADDER SAFETY CAGES 
A. General: 

1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with 
stainless-steel fasteners. 
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2. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet 
o.c. Provide secondary intermediate hoops spaced not more than 48 inches o.c. between 
primary hoops. 

3. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with 
stainless-steel fasteners unless otherwise indicated. 

B. Steel Ladder Safety Cages: 
1. Primary Hoops: 1/4-by-4-inch flat bar hoops. 
2. Secondary Intermediate Hoops: 1/4-by-2-inch flat bar hoops. 
3. Vertical Bars: 3/16-by-1-1/2-inch flat bars secured to each hoop. 
4. Galvanize ladder safety cages, including brackets and fasteners. 

2.10 METAL SHIPS' LADDERS 
A. Provide metal ships' ladders where indicated. Fabricate of open-type construction with channel 

or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and 
fittings for installation. 
1. Treads shall be not less than 5 inches exclusive of nosing or less than 8-1/2 inches 

including the nosing, and riser height shall be not more than 9-1/2 inches. 
2. Fabricate ships' ladders, including railings from steel. 
3. Fabricate treads and platforms from welded or pressure-locked steel bar grating. Limit 

openings in gratings to no more than 3/4 inch in least dimension. 
B. Galvanize ladders, including treads, railings, brackets, and fasteners. 

2.11 ELEVATOR PIT SUMP COVERS 
A. Fabricate from welded or pressure-locked steel bar grating Limit openings in gratings to no 

more than 3/4 inch in least dimension. 
B. Provide steel angle supports as indicated. 

2.12 METAL BOLLARDS 
A. Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise. 

1. Cap bollards with 1/4-inch-thick steel plate. 
2. Where bollards are indicated to receive controls for door operators, provide cutouts for 

controls and holes for wire. 
3. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and holes 

for wire. 
B. Fabricate bollards with 3/8-inch-thick steel baseplates for bolting to concrete slab. Drill 

baseplates at all four corners for 3/4-inch anchor bolts. 
1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb 

alignment of bollards. 
C. Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4-inch-thick steel plate 

welded to bottom of sleeve. Make sleeves not less than 8 inches deep and 3/4 inch larger than 
OD of bollard. 

D. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe or 1/4-inch wall-
thickness steel tubing with an OD approximately 1/16 inch less than ID of bollards. Match drill 
sleeve and bollard for 3/4-inch steel machine bolt. 

E. Prime bollards in accordance to Division 9 Specifications. 
2.13  LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction. Drill plates to receive anchor bolts and for grouting. 

B. Galvanize plates. 
2.14 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for 
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each opening unless otherwise indicated. Weld adjoining members together to form a single 
unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, 
but not less than 8 inches unless otherwise indicated. 

C. Galvanize loose steel lintels located in exterior walls. 
D. Prime loose steel lintels located in exterior walls with in accordance with Division 9 

Specifications. 
2.15 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work. Provide each unit with no fewer than 
two integrally welded steel strap anchors for embedding in concrete. 

2.16 FINISHES, GENERAL 
A. Finish metal fabrications after assembly. 
B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 

surrounding surface. 
PART 3 EXECUTION 
3.01 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal 
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, 
and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

F. General: Coordinate work with concrete construction prior to installation, or if after use testing 
such as ground penetrating radar or other non-destructive methods to locate and avoid 
reinforcing elements (mild reinforcement and post-tensioned reinforcement). 

3.02 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 
A. General: Install framing and supports to comply with requirements of items being supported, 

including manufacturers' written instructions and requirements indicated on Shop Drawings. 
B. Anchor supports securely to, and rigidly brace from, building structure. 
C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders 

with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of 
pipe columns. 
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1. Where grout space under bearing plates is indicated for girders supported on concrete or 
masonry, install as specified in "Installing Bearing and Leveling Plates" Article. 

D. Install pipe columns on concrete footings with grouted baseplates. Position and grout column 
baseplates as specified in "Installing Bearing and Leveling Plates" Article. 
1. Grout baseplates of columns supporting steel girders after girders are installed and 

leveled. 
3.03 INSTALLING METAL BOLLARDS 

A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before 
installing. 
1. Do not fill removable bollards with concrete. 

B. Anchor internal sleeves for removable bollards in concrete by inserting in pipe sleeves preset 
into concrete. Fill annular space around internal sleeves solidly with nonshrink grout; mixed and 
placed to comply with grout manufacturer's written instructions. Slope grout up approximately 
1/8 inch toward internal sleeve. 

C. Anchor internal sleeves for removable bollards in place with concrete footings. Center and align 
sleeves in holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp for 
consolidation. Support and brace sleeves in position until concrete has cured. 

D. Place removable bollards over internal sleeves and secure with 3/4-inch (19-mm) machine 
bolts and nuts. After tightening nuts, drill holes in bolts for inserting padlocks. Owner furnishes 
padlocks. 

E. Fill bollards solidly with concrete, mounding top surface to shed water. 
1. Do not fill removable bollards with concrete. 

3.04 INSTALLING BEARING AND LEVELING PLATES 
A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 

improve bond to surfaces. Clean bottom surface of plates. 
B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members 

have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, 
if protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack 
grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.05 ADJUSTING AND CLEANING 
A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 

abraded areas. Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 
1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 9 Specifications. 

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

END OF SECTION 



 

 

 

 

 

 

 

 

 

 

...... 



Peachtree Corners Parking Deck  05 5213 - 1
LDD Project No. - 116018.00 PIPE AND TUBE RAILINGS

Lyman Davidson Dooley, Inc. 03.30.2017

SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall mounted handrails.
B. Stair railings and guardrails.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
D. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems

and Rails for Buildings; 2013.
F. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings; 2000 (Reapproved 2006).
G. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
PART 2  PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without
damage or permanent set.  Test in accordance with ASTM E935.

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.  Test in accordance with ASTM E935.

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for configurations and heights.
1. Top Rails and Wall Rails:  1-1/2 inches diameter, round.
2. Intermediate Rails:  1-1/2 inches diameter, round.
3. Posts:  1-1/2 inches diameter, round.
4. Pickets:  1/2 inch square solid bar.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.
1. For anchorage to concrete, provide inserts to be cast into concrete, for bolting anchors.
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G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM
A. Steel Tube:  ASTM A500/A500M, Grade B cold-formed structural tubing.
B. Steel Pipe:  ASTM A53/A53M, Grade B Schedule 80, galvanized finish.
C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously

welded; joints and seams ground smooth.
D. Exposed Fasteners:  No exposed bolts or screws.
E. Galvanizing:  In accordance with requirements of ASTM A123/A123M.

1. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic.
2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured.  
D. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by continuous welds.  Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components:  Continuously seal joined pieces by continuous welds.
3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints

butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply items required to be cast into concrete with setting templates, for installation as work of

other sections.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Install railings in compliance with ADA Standards for accessible design at applicable locations.
D. Anchor railings securely to structure.
E. Conceal anchor bolts and screws.  

3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION 05 5213
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sheathing.
B. Roofing nailers.
C. Preservative treated wood materials.
D. Fire retardant treated wood materials.
E. Communications and electrical room mounting boards.
F. Concealed wood blocking, nailers, and supports.

1.02 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
B. ASTM D2898 - Standard Test Methods for Accelerated Weathering of Fire-Retardant-Treated

Wood for Fire Testing; 2010.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
D. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.
E. PS 1 - Structural Plywood; 2009.
F. PS 2 - Performance Standard for Wood-Based Structural-Use Panels; 2010.
G. PS 20 - American Softwood Lumber Standard; 2010.
H. SPIB (GR) - Grading Rules; 2014.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide technical data on wood preservative materials and application

instructions.
1.04 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

1.05 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Southern Pine, unless otherwise indicated.
2. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

3. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

4. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.
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B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR).
B. Sizes:  Nominal sizes, S4S.
C. Moisture Content:  S-dry or MC19.
D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS
A. Roof Sheathing, Fire Rated:  Any PS 2 type, rated Structural I Sheathing.

1. Bond Classification:  Exterior.
2. Span Rating:  60.
3. Performance Category:  3/4 PERF CAT.

B. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density
fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or
less, when tested in accordance with ASTM E84.

2.04 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2. Anchors:  Toggle bolt type for anchorage to hollow masonry.
2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards. 

B. Fire Retardant Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.
b. Hoover Treated Wood Products, Inc:  www.frtw.com.
c. Osmose, Inc:  www.osmose.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2. Exterior Type:  AWPA U1, Category UCFB, Commodity Specification H, chemically treated
and pressure impregnated; capable of providing a maximum flame spread index of 25
when tested in accordance with ASTM E84, with no evidence of significant combustion
when test is extended for an additional 20 minutes both before and after accelerated
weathering test performed in accordance with ASTM D2898.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber

and 15 percent for plywood.
b. Do not use treated wood in direct contact with the ground.

3. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low
temperature (low hygroscopic) type, chemically treated and pressure impregnated;
capable of providing a maximum flame spread index of 25 when tested in accordance with
ASTM E84, with no evidence of significant combustion when test is extended for an
additional 20 minutes.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber
and 15 percent for plywood.

b. Treat rough carpentry items as required.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.
C. Preservative Treatment:

1. Manufacturers:
a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.
b. Koppers Performance Chemicals, Inc:  www.koppersperformancechemicals.com.
c. Viance, LLC:  www.treatedwood.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category
UC3B, Commodity Specification A using waterborne preservative.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber exposed to weather.
c. Treat lumber in contact with roofing, flashing, or waterproofing.
d. Treat lumber in contact with masonry or concrete.

PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.03 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and

roofing assembly installation.
3.04 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm bearing.
1. At long edges provide solid edge blocking where joints occur between roof framing

members.
2. Nail panels to framing;  staples are not permitted.

B. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into
studs in field of board.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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1. At fire-rated walls, install board over wall board indicated as part of the fire-rated assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.
4. Size:  48 by 96 inches, installed horizontally at ceiling height.

3.05 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,

complying with manufacturer's instructions.
B. Allow preservative to dry prior to erecting members.

3.06 TOLERANCES
A. Framing Members:  1/4 inch from true position, maximum.
B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.
3.07 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Waste Management and
Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION 06 1000
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SECTION 07 1300
SHEET WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sheet Waterproofing:
1. Self-adhered modified bituminous sheet membrane.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete substrate.

1.03 ABBREVIATIONS
1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

B. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2010).

C. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2012.
D. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998

(Reapproved 2010).
E. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test) ; 2008.
F. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2013.
G. ASTM D5295/D5295M - Standard Guide for Preparation of Concrete Surfaces for Adhered

(Bonded) Membrane Waterproofing Systems; 2014.
H. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of

Waterproofing Membranes; 1993 (Reapproved 2014).
I. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
J. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with

Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2013).
K. 11

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for membrane, surface conditioner, and flexible flashings.
C. Shop Drawings:  Indicate special joint or termination conditions and conditions of interface with

other materials.
D. Manufacturer's Installation Instructions:  Indicate special procedures.
E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Membrane Manufacturer Qualifications:  Company specializing in manufacturing products
specified in this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 FIELD CONDITIONS
A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application

and until liquid or mastic accessories have cured.
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1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 WATERPROOFING APPLICATIONS

A. Self-Adhered Modified Bituminous Sheet Waterproofing:  Use at below grade retaining walls.
1. Cover with protection board.

2.02 MEMBRANE MATERIALS
A. Self-Adhered Modified Bituminous Sheet Membrane:

1. Thickness:  60 mil (0.060 inch).
2. Sheet Width:  36 inches.
3. Tensile Strength:

a. Film:  5000 pounds per square inch, minimum, measured according to ASTM D882
and at grip-separation rate of 2 inches per minute.

b. Membrane:  325 pounds per square inch, minimum, measured according to ASTM
D412 Method A, using die C and at spindle-separation rate of 2 inches per minute.

4. Elongation at Break:  300 percent, minimum, measured according to ASTM D412.
5. Water Vapor Permeance:  0.05 perm, maximum, measured in accordance with ASTM

E96/E96M.
6. Low Temperature Flexibility:  Unaffected when tested according to ASTM D1970/D1970M

at minus 20 degrees F, 180 degree bend on 1 inch mandrel.
7. Peel Strength:  9 pounds per inch, minimum, when tested according to ASTM D903.
8. Lap Adhesion Strength:  5 pounds per inch, minimum, when tested according to ASTM

D1876.
9. Puncture Resistance:  50 pounds, minimum, measured in accordance with ASTM

E154/E154M.
10. Water Absorption: 0.1 percent increase in weight, maximum, measured in accordance with

ASTM D570, 24 hour immersion.
11. Hydrostatic Resistance:  Resists the weight of 200 feet when tested according to ASTM

D5385/D5385M.
12. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane

manufacturer.
13. Manufacturers:

a. Carlisle Coatings & Waterproofing Incorporated:  www.carlisleccw.com/sle.
b. Basis of Design: GCP Applied Technologies; Bituthene 4000:  www.gcpat.com/sle.
c. W.R. Meadows, Inc:  www.wrmeadows.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 ACCESSORIES
A. Drainage Panel:  Drainage layer with geotextile filter fabric on earth side.

1. Composition:  Dimpled polystyrene core; polypropylene filter fabric.
a. Products:

1) Epro Services, Inc; ECODRAIN-MS:  www.eproserv.com.
2) Mar-flex Waterproofing & Building Products; Geo-Mat Plus: 

www.mar-flex.com/sle.
3) Mar-flex Waterproofing & Building Products; Type II Drain Core Foundation

Dimpleboard:  www.mar-flex.com/sle.
4) Mar-flex Waterproofing & Building Products; Type III Drain Core Decking

Drainage:  www.mar-flex.com/sle.
5) W.R. Meadows, Inc; Mel-Drain 5012:  www.wrmeadows.com/sle.
6) Substitutions:  See Section 01 6000 - Product Requirements.

B. Flexible Flashings:  Type recommended by membrane manufacturer.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of

waterproofing system.
C. Verify items that penetrate surfaces to receive waterproofing are securely installed.

3.02 PREPARATION
A. Protect adjacent surfaces from damage not designated to receive waterproofing.
B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions; vacuum substrate clean.
C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.
D. Surfaces for Adhesive Bonding:  Apply surface conditioner at a rate recommended by

manufacturer, and protect conditioner from rain or frost until dry.
E. Concrete Surfaces for Adhesive Bonding:  Prepare concrete substrate according to ASTM

D5295/D5295M.
1. Remove substances that inhibit adhesion including form release agents, curing

compounds admixtures, laitance, moisture, dust, dirt, grease and oil.
2. Repair surface defects including honeycombs, fins, tie holes, bug holes, sharp offsets,

rutted cracks, ragged corners, deviations in surface plane, spalling and delaminations, as
described in the reference standard.

3. Remove and replace areas of defective concrete as specified in Section 03 3000.
4. Prepare concrete for adhesive bonded waterproofing using mechanical or chemical

methods described in the referenced standard.
5. Test concrete surfaces as described in the referenced standards.  Verify surfaces are

ready to receive adhesive bonded waterproofing membrane system.
3.03 INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions and 1 applicable
requirements.

B. Roll out membrane, and minimize wrinkles and bubbles.
C. Self-Adhering Membrane:  Remove release paper layer, and roll out onto substrate with a

mechanical roller to provide full contact bond.
D. Overlap edges and ends, minimum 3 inches, seal permanently waterproof by method

recommended by manufacturer, and apply uniform bead of sealant to joint edge.
E. Reinforce membrane with multiple thickness of membrane material over joints, whether joints

are static or dynamic.
F. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.
G. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with

flexible flashings.
H. Seal membrane and flashings to adjoining surfaces.

3.04 INSTALLATION - DRAINAGE PANEL AND PROTECTION BOARD
A. Place drainage panel directly against membrane, butt joints, place to encourage drainage

downward.  Scribe and cut boards around projections, penetrations, and interruptions.
B. Place protection board directly against drainage panel; butt joints.  Scribe and cut boards

around projections, penetrations, and interruptions.
C. Adhere protection board to substrate with compatible adhesive.
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3.05 PROTECTION
A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION 07 1300

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D5295/D5295M


Peachtree Corners Parking Deck  07 1400 - 1
LDD Project No. - 116018.00 FLUID-APPLIED WATERPROOFING

Lyman Davidson Dooley, Inc. 03.30.2017

SECTION 07 1400
FLUID-APPLIED WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fluid-Applied Waterproofing:
1. Polyurethane waterproofing.

1.02 ABBREVIATIONS
1.03 REFERENCE STANDARDS

A. ASTM C836/C836M - Standard Specification for High Solids Content, Cold Liquid-Applied
Elastomeric Waterproofing Membrane for Use with Separate Wearing Course; 2012.

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

C. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005
(Reapproved 2010).

D. ASTM D4541 - Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers; 2009.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for membrane, surface conditioner, flexible flashings, joint cover

sheet, and joint and crack sealants.
C. Shop Drawings:  Indicate special joint or termination conditions and conditions of interface with

other materials.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience and approved by manufacturer.

1.06 FIELD CONDITIONS
A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application

and until cured.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for waterproofing failing to resist penetration of water,

except where such failures are the result of structural failures of building. Hairline cracking of
concrete due to temperature change or shrinkage is not considered a structural failure.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Polyurethane Waterproofing:
1. Basis of Design: Sika Corporation; Sikagard 7600: www.usa.sika.com.
2. Carlisle Coatings & Waterproofing, Inc:  www.carlisleccw.com/sle.
3. Gaco Western:  www.gaco.com.
4. Karnak Corporation:  www.karnakcorp.com.
5. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 WATERPROOFING APPLICATIONS
A. Polyurethane Waterproofing:
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1. Location:  Interior surfaces (horizontal and vertical) of underground detention vault.
2.03 MEMBRANE AND FLASHING MATERIALS

A. Polyurethane Waterproofing:  Cold-applied one or two component polyurethane, complying with
ASTM C836/C836M.
1. Cured Thickness:  30+/- mils, minimum.
2. VOC Content:  < 50 g/L.
3. Tensile Strength:  850 psi, measured in accordance with ASTM D412.
4. Ultimate Elongation:  450 percent, measured in accordance with ASTM D412.
5. Hardness:  60, measured in accordance with ASTM D2240, using Type A durometer.
6. Adhesion: greater than 350 psi, measured in accordance with ASTM D4541.

B. Flexible Flashings:  Type recommended by membrane manufacturer.
C. Joint Cover Sheet:  1 inch thick elastic sheet material designated for and compatible with

membrane.
2.04 ACCESSORIES

A. Surface Conditioner:  Use type, compatible with membrane compound; as recommended by
membrane manufacturer.

B. Sealant for Joints and Cracks in Substrate:  Type compatible with waterproofing material and as
recommended by waterproofing manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify substrate surfaces are free of frozen matter, dampness, loose particles, cracks, pits,

projections, penetrations, or foreign matter detrimental to adhesion or application of
waterproofing system.

C. Verify that substrate surfaces are smooth, free of honeycomb or pitting, and not detrimental to
full contact bond of waterproofing materials.

D. Verify items that penetrate surfaces to receive waterproofing are securely installed.
3.02 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.
B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions.
C. Do not apply waterproofing to surfaces unacceptable to waterproofing manufacturer.
D. Fill non-moving joints and cracks with a filler compatible with waterproofing materials.
E. Seal moving cracks with sealant and non-rigid filler, using procedures recommended by sealant

and waterproofing manufacturers.
3.03 INSTALLATION

A. Install waterproofing in accordance with manufacturers instructions and 1 applicable
requirements.

B. Apply primer or surface conditioner at a rate recommended by manufacturer, and protect
conditioner from rain or frost until dry.

C. At joints and cracks less than 1/2 inch in width including joints between horizontal and vertical
surfaces, apply 12 inch wide strip of joint cover sheet.

D. At joints from 1/2 inch to 1 inch in width, loop joint cover sheet down into joint between 1-1/4
inch to 1-3/4 inch, and extend sheet at least 6 inches on either side of expansion joint.

E. Center joint cover sheet over joints, roll sheet into 1/8 inch thick coating of waterproofing
material and apply second coat over sheet extending at least 6 inches beyond sheet edges.

F. Apply extra thickness of waterproofing material at corners, intersections, and angles.
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G. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with
flexible flashings.

H. Seal membrane and flashings to adjoining surfaces.
END OF SECTION 07 1400
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SECTION 07 1616
CRYSTALLINE WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Crystalline waterproofing.
B. Preparation of surfaces to be waterproofed.

1.02 REFERENCE STANDARDS
A. COE CRD-C 48 - Method of Test for Water Permeability of Concrete; 1992.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Test data showing hydraulic permeability.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.
5. Details for waterproofing at joints, intersections, and other special conditions.

C. Specimen warranty.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture of products of the type
specified and providing technical representatives to visit project site.

B. Installer Qualifications:  Acceptable to manufacturer, with documented experience on at least 5
projects of similar nature within the last 5 years.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Take necessary precautions to keep cementitious materials dry.

1.06 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide installer's warranty agreeing to correct leaking waterproofing for 2 years from Date of

Substantial Completion, unless leakage is caused by structural failure, movement of the
structure, or other causes beyond the installer's control.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Crystalline Waterproofing: 
1. ICS Penetrating Systems; Penetron: www.penetron.com.
2. Kryton International: www.kryton.com.
3. Vandex:  www.vandex-usa.com.
4. Xypex Chemical Corporation; XYPEX Concentrate:  www.xypex.com.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 APPLICATIONS
A. Waterproofing for building surfaces:

1. Inside of elevator pits.
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2.03 BASIS OF DESIGN
A. Basis of Design is Xypex Chemical Corporation, as follows:

1. Walls and floors:
a. First coat: Xypex Concentrate; brush-applied with compound to water ratio of 5 parts

powder to 2 parts water.
b. Second coat: Xypex Modified; brush- or spray-applied with compound to water ration

of 5 parts powder to 3 parts water.
2. Joints, coves and similar conditions: Xypex Concentrate slurry and Concentrate Dry-Pac

formulation.
3. Crack repair, honeycombs ans similar concrete deficiencies:

a. First coat: Xypex Concentrate; brush-applied with compound to water ratio of 5 parts
powder to 2 parts water.

b. Second Coat: Xypex Patch 'n' Plug mixed with Quickset liquid.
2.04 MATERIALS

A. Crystalline Waterproofing:  Portland cement and chemical compound that when applied to the
surface of concrete forms insoluble crystals in the capillary pores preventing the passage of
liquids, while having no adverse effect on the normal properties of concrete.
1. Hydraulic Permeability:  No measurable leakage or water flow at 200 psi pressure when

tested in accordance with COE CRD-C 48, using minimum 2 inch thick sample and 20
days duration.

2. Toxicity:  Non-toxic.
3. Color:  Gray.

B. Plugging Compound:  Cementitious compound meeting requirements specified for
waterproofing, with additional characteristic of rapid set under water, recommended or approved
by waterproofing manufacturer.

C. Patching Compound:  Ready-mixed cementitious mortar recommended or approved by
waterproofing manufacturer.

D. Water: Clean, potable and free of alkali, acid or deleterious matter.
E. Provide accessory materials by waterproofing manufacturer to complete work specified.

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.  Use sand blasting, water blasting, or acid
etching as recommended.

C. Plug water leaks.
D. Patch holes, construction joints, and cracks. Remove defective concrete.
E. Obtain approval of manufacturer's field representative before beginning installation.

3.02 INSTALLATION
A. Install in strict accordance with manufacturer's instructions.  Maintain environmental conditions

required and recommended by manufacturer.  Keep a copy of manufacturer's instructions on
site.

B. Coordinate installation with installation of products that must penetrate waterproofed surfaces.
C. Prevent excessive drying of surface.

1. Cure waterproofing for at least 3 days, or length of time required by manufacturer, with
water spray and adequate air circulation.  

2. Do not use chemical curing agents unless explicitly approved by waterproofing
manufacturer.
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D. Do not backfill, fill water or liquid holding structures, or apply finish coatings until time period
recommended by manufacturer has passed.

3.03 PROTECTION
A. Protect from damage by weather.  Do not cover with impermeable (plastic) sheeting unless air

circulation is provided.
B. Touch-up, repair or replace damaged waterproofing after Substantial Completion.

END OF SECTION 07 1616
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SECTION 07 1800
TRAFFIC COATINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Coating for waterproofing and traffic surface
1.02 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include product characteristics and limitations.  Identify dissolving solvents, fuels,

and potential destructive compounds.
C. Manufacturer's Installation Instructions:  Include special field conditions required to install traffic

membrane and potential incompatibilities with adjacent materials.
D. Maintenance Data:  Include procedures for stain removal, repairing surface, and cleaning.
E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing installation of traffic membrane,
with minimum three years documented experience and approved by manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Maintain storage area at minimum ambient temperature of 55 degrees F.
B. Keep away from fire or open flame.

1.06 FIELD CONDITIONS
A. Do not install materials when temperature is below 50 degrees F or above 90 degrees F.
B. Maintain this temperature range, 24 hours before, during and 72 hours after application.
C. Restrict traffic from area where materials are being installed or are curing.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Polyurethane Traffic Coating:
1. Basis of Design Manufacturer: Sika Corporation: www.usa.sika.com.
2. Neogard Division of Jones-Blair Company:  www.neogard.com.
3. Pecora Corporation:  www.pecora.com.
4. Tremco Global Sealants:  www.tremcosealants.com.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 TRAFFIC COATINGS
A. Vehicular Coating:  Fluid-applied polyurethane with slip-reducing aggregate surface.

1. Finished Coating Thickness:  55 mils (0.055 inch), minimum (excluding aggregate).
2.03 MATERIALS

A. Membrane:  Fluid applied polyurethane; waterproof; color as selected; conforming to the
following:
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1. Tensile Strength (ASTM D412):  3200 psi.
B. Surfacing:  Clean sand.
C. Filler and Primer:  As recommended by membrane manufacturer.
D. Sealant:  Use type, as recommended by membrane manufacturer, and compatible with system

and adjacent materials.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate is ready to receive work, surface is clean, dry and free of substances that
could adversely affect bond.

3.02 PREPARATION
A. Clean substrate surface free of foreign matter.
B. Patch concrete substrate with filler to produce surface conducive to bond.
C. Protect adjacent surfaces.

3.03 INSTALLATION
A. Apply system materials in accordance with manufacturer's instructions.
B. Apply surfacing to top coat before set.
C. Apply sealant to junction of horizontal and intersecting surfaces to achieve watertight seal.

END OF SECTION 07 1800
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation at on interior face of CMU in Guard Shack.
1.02 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Installation Instructions:  Include information on special environmental conditions

required for installation and installation techniques.
1.04 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation on Inside of CMU Exterior Walls:  Extruded polystyrene board.
2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene Board Insulation:  Extruded polystyrene board; ASTM C578; with either
natural skin or cut cell surfaces, and the following characteristics:
1. Type:  ASTM C578.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. R-value; 1 inch of material at 72 degrees F:  5, minimum.
5. Board Edges:  Tongue-and-groove.
6. Water Absorption, Maximum:  0.3 percent, by volume.
7. Manufacturers:

a. Dow Chemical Company:  www.dow.com.
b. Kingspan Insulation LLC: www.trustgreenguard.com.
c. Owens Corning Corporation:  www.ocbuildingspec.com/sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 ACCESSORIES
A. Tape:  Bright aluminum self-adhering type, mesh reinforced, 2 inch wide.
B. Tape joints of rigid insulation in accordance with roofing and insulation manufacturers'

instructions.
C. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.
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3.02 BOARD INSTALLATION AT EXTERIOR WALLS
A. Apply adhesive to back of boards:

1. Full bed  1/8 inch thick.
B. Install boards horizontally on walls.

1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
3.03 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION 07 2100
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SECTION 07 2400
EXTERIOR INSULATION AND FINISH SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Composite wall cladding of rigid insulation and reinforced finish coating ("Class PB").
B. Drainage and water-resistive barriers behind insulation board.

1.02 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2011.
B. ASTM C297/C297M - Standard Test Method for Flatwise Tensile Strength of Sandwich

Constructions; 2015.
C. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.
D. ASTM C1397 - Standard Practice for Application of Class PB Exterior Insulation and Finish

Systems (EIFS) and EIFS with Drainage; 2013.
E. ASTM D968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling

Abrasive; 2005 (Reapproved 2010).
F. ASTM D2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative

Humidity; 2011.
G. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2012.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
I. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,

Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).
J. ASTM E2273 - Standard Test Method for Determining the Drainage Efficiency of Exterior

Insulation and Finish Systems (EIFS) Clad Wall Assemblies; 2003 (reapproved 2011).
K. ASTM E2486/E2486M - Standard Test Method for Impact Resistance of Class PB and PI

Exterior Insulation and Finish Systems (EIFS); 2013.
L. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for

Exposure of Nonmetallic Materials; 2013.
M. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of

Nonmetallic Materials; 2013.
N. ICC-ES AC219 - Acceptance Criteria for Exterior Insulation and Finish Systems; 2009.
O. ICC-ES AC235 - Acceptance Criteria for EIFS Clad Drainage Wall Assemblies; 2004 (Editorially

revised 2009).
P. NFPA 259 - Standard Test Method for Potential Heat of Building Materials; 2013.
Q. NFPA 268 - Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies Using

a Radiant Heat Energy Source; 2012.
R. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2012.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on system materials, product characteristics, performance criteria,

and system limitations.
C. Shop Drawings:  Indicate wall joint patterns, joint details, and molding profiles.
D. Selection Samples:  Submit manufacturer's standard range of samples illustrating available

coating colors and textures.



Peachtree Corners Parking Deck  07 2400 - 2
LDD Project No. - 116018.00 EXTERIOR INSULATION AND FINISH SYSTEMS

Lyman Davidson Dooley, Inc. 03.30.2017

E. Verification Samples:  Submit actual samples of selected coating on specified substrate,
minimum 12 inches square, illustrating project colors and textures.

F. Manufacturer's Installation Instructions:  Indicate preparation required, installation techniques,
and jointing requirements.

1.04 QUALITY ASSURANCE
A. Maintain copy of specified installation standard and manufacturer's installation instructions at

project site during installation.
B. EIFS Manufacturer Qualifications:  Provide EIFS products other than insulation from the same

manufacturer with qualifications as follows:
1. Member in good standing of EIMA (EIFS Industry Members Association).
2. Manufacturer of EIFS products for not less than 5 years.

C. Insulation Manufacturer Qualifications:  Approved by manufacturer of EIFS and approved and
labeled under third party quality program as required by applicable building code.

D. Installer Qualifications:  Company specializing in the type of work specified and with at least
three years of documented experience and approved by manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Delivery:  Deliver materials to project site in manufacturer's original, unopened containers with

labels intact.  Inspect materials and notify manufacturer of any discrepancies.
B. Storage:  Store materials as directed by manufacturer's written instructions.

1.06 FIELD CONDITIONS
A. Do not prepare materials or apply EIFS under conditions other than those described in the

manufacturer's written instructions.
B. Do not prepare materials or apply EIFS during inclement weather unless areas of installation

are protected. Protect installed EIFS areas from inclement weather until dry.
C. Do not install coatings or sealants when ambient temperature is below 40 degrees F.
D. Do not leave installed insulation board exposed to sunlight for extended periods of time.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's standard material warranty, covering a period of not less than 5 years.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers:
1. Basis of Design:  Dryvit Systems, Inc; Dryvit Outsulation PE Exterior Insulation and Finish

System, Class PB with Engineered and Pressure Equalizer Moisture Drainage;
www.dryvit.com/sle.

2. BASF Wall Systems (Senergy, Finestone, Acrocrete, SonoWall): 
www.wallsystems.basf.com.

3. Sto Corp:  www.stocorp.com/sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 EXTERIOR INSULATION AND FINISH SYSTEM
A. Exterior Insulation and Finish System:  DRAINAGE type; reinforced finish coating on insulation

board with drainage grooves adhesive-applied to water-resistive coating over substrate; provide
a complete system that has been tested to show compliance with the following characteristics;
include all components of specified system and substrate(s) in tested samples.

B. Fire Characteristics:
1. Flammability:  Pass, when tested in accordance with NFPA 285.
2. Ignitibility:  No sustained flaming when tested in accordance with NFPA 268.
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3. Fire Resistance:  Complies with fire resistance requirements shown on the drawings as
part of an exterior non-load-bearing exterior wall assembly when tested in accordance with
NFPA 285.

4. Potential Heat of Foam Plastic Insulation Tested Independently of Assembly:  No portion of
the assembly having potential heat that exceeds that of the insulation sample tested for
flammability (above), when tested in accordance with NFPA 259 with results expressed in
Btu per square foot.

C. Adhesion of Water-Resistive Coating to Substrate:  For each combination of coating and
substrate, minimum flatwise tensile bond strength of 15 psi, when tested in accordance with
ASTM C297/C297M.

D. Adhesion to Water-Resistive Coating:  For each combination of insulation board and substrate,
when tested in accordance with ASTM C297/C297M, maximum adhesive failure of 25 percent
unless flatwise tensile bond strength exceeds 15 psi in all samples.

E. Water Penetration Resistance:  No water penetration beyond the plane of the base
coat/insulation board interface after 15 minutes, when tested in accordance with ASTM E331 at
6.24 psf differential pressure with tracer dye in the water spray; include in tested sample at least
two vertical joints and one horizontal joint of same type to be used in construction; disassemble
sample if necessary to determine extent of water penetration.

F. Drainage Efficiency:  Average minimum efficiency of 90 percent, when tested in accordance
with ASTM E2273 for 75 minutes.

G. Salt Spray Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 300 hours exposure in accordance with ASTM
B117, using at least three samples matching intended assembly, at least 4 by 6 inches in size.

H. Freeze-Thaw Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 10 cycles,
when tested in accordance with ICC-ES AC219 or ICC-ES AC235.

I. Weathering Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 2000
hours of accelerated weathering conducted in accordance with ASTM G153 Cycle 1 or ASTM
G155 Cycle 1, 5, or 9.

J. Water Degradation Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 14 days exposure, when tested in accordance
with ASTM D2247.

K. Mildew Resistance:  No growth supported on finish coating during 28 day exposure period,
when tested in accordance with ASTM D3273.

L. Abrasion Resistance Of Finish:  No cracking, checking or loss of film integrity when tested in
accordance with ASTM D968 with 113.5 gallons of sand.

M. Impact Resistance:  Construct system to provide the following impact resistance without
exposure of broken reinforcing mesh, when tested in accordance with ASTM E2486/E2486M:
1. Standard:  25 to 49 in-lb, for areas not indicated as requiring higher impact resistance.
2. Medium:  50 to 89 in-lb, for areas with limited access to public.
3. High:  90 to 150 in-lb, for areas with general access to public.
4. Ultra-High:  Over 150 in-lb, for areas subject to potential abuse.

2.03 MATERIALS
A. Finish Coating Top Coat:  Water-based, air curing, acrylic or polymer-based finish with integral

color and texture.
1. Texture:  As selected by Architect.
2. Color:  As selected by Architect from manufacturer's full range.

B. Base Coat:  Fiber-reinforced, acrylic or polymer-based product compatible with insulation board
and reinforcing mesh.
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C. Reinforcing Mesh:  Balanced, open weave glass fiber fabric, treated for compatibility and
improved bond with coating, weight, strength, and number of layers as required to meet
required system impact rating.

D. Insulation Board:  Molded expanded polystyrene (EPS) board insulation, ASTM C578, Type XI,
with the following characteristics:
1. Grooved Board:  Back side of board adjacent to sheathing grooved with vertical channels

designed to allow moisture to drain; at drainage points provide board configuration that
permits drainage to the exterior.

2. Board Size:  As recommended by EIFS finish manufacturer.
3. Board Size Tolerance:  Plus/minus 1/16 inch from square and dimension.
4. Board Thickness:  2 inches.
5. Thickness Tolerance:  Plus/minus 1/16 inch maximum.
6. Board Edges:  Square.
7. Thermal Resistance (R factor per 1 inch (25.4 mm)) at 75 degrees F:  3.60.
8. Board Density:  0.9 lb/cu ft.
9. Compressive Resistance:  10 psi.
10. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450, when

tested in accordance with ASTM E84.
E. Water-Resistive Barrier Coating:  Fluid-applied air and water barrier membrane; applied to CMU

and Cast-In-Place Concrete; furnished or approved by EIFS manufacturer.  This water-resistive
barrier coating should be used behind both EIFS and manufactured masonry provided that EIFS
manufacturer approves the use of their water-resistive barrier coating behind other substrates.

F. Fluid-Applied Flashing:  Flexible water based polymer material suitable for use with reinforcing
mesh and, if used with water-resistive barrier sheet, certified compatible with sheet material.

G. Flashing Tape:  Self-adhering rubberized asphalt tape with polyethylene backing or other
material and surface conditioner furnished or approved by EIFS manufacturer.

2.04 ACCESSORY MATERIALS
A. Insulation Adhesive:  Type required by EIFS manufacturer for project substrate.
B. Trim:  EIFS manufacturer's standard PVC trim accessories, as required for a complete project

and including starter track and drainage accessories.
C. Sealant Materials:  Compatible with EIFS materials and as recommended by EIFS

manufacturer.
PART 3  EXECUTION
3.01 GENERAL

A. Install in accordance with EIFS manufacturer's instructions and ASTM C1397.
B. Where different requirements appear in either document, comply with the most stringent.
C. Neither of these documents supercedes the provisions of the Contract Documents that define

the contractual relationships between the parties or the scope of work.
3.02 EXAMINATION

A. Verify that substrate is sound and free of oil, dirt, other surface contaminants, efflorescence,
loose materials, or protrusions that could interfere with EIFS installation and is of a type and
construction that is acceptable to EIFS manufacturer. Do not begin work until substrate and
adjacent materials are complete and thoroughly dry.

B. Verify that substrate surface is flat, with no deviation greater than 1/4 in when tested with a 10 ft
straightedge.

3.03 PREPARATION
A. Apply primer to substrate as recommended by EIFS manufacturer for project conditions.
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3.04 INSTALLATION - WATER-RESISTIVE BARRIER
A. Apply barrier coating as recommended by coating manufacturer; prime substrate as required

before application.
B. Seal substrate transitions and intersections with other materials to form continuous

water-resistive barrier on exterior of sheathing, using method recommended by manufacturer.
C. At door and window rough openings and other wall penetrations, seal water-resistive barrier and

flexible flashings to rough opening before installation of metal flashings, sills, or frames, using
method recommended by manufacturer.

D. Lap flexible flashing or flashing tape at least 2 inches on each side of joint or transition.
3.05 INSTALLATION - INSULATION

A. Install in accordance with manufacturer's instructions.
B. Install back wrap reinforcing mesh at all openings and terminations that are not to be protected

with trim.
C. On wall surfaces, install boards horizontally.  
D. Place boards in a method to maximize tight joints.  Stagger vertical joints and interlock at

corners.  Butt edges and ends tight to adjacent board and to protrusions.  Achieve a continuous
flush insulation surface, with no gaps in excess of 1/16 inch.

E. Fill gaps greater than 1/16 inch with strips or shims cut from the same insulation material.
F. Rasp irregularities off surface of installed insulation board.
G. Adhesive Attachment:  Use method recommended by EIFS manufacturer.

3.06 INSTALLATION - CLASS PB FINISH
A. Base Coat:  Apply in thickness as necessary to fully embed reinforcing mesh, wrinkle free,

including back-wrap at terminations of EIFS. Install reinforcing fabric as recommended by EIFS
manufacturer.
1. Lap reinforcing mesh edges and ends a minimum of 2-1/2 inches.
2. Allow base coat to dry a minimum of 24 hours before next coating application.

B. As required by impact resistance requirements, install second layer of reinforcing mesh
embedded in second coat of base coating, tightly butting ends and edges of mesh.

C. Apply finish coat after base coat has dried not less than 24 hours and finish to a uniform texture
and color.

D. Finish Coat Thickness:  As recommended by manufacturer.
E. Seal control and expansion joints within the field of exterior finish and insulation system, using

procedures recommended by sealant and finish system manufacturers.
3.07 CLEANING

A. Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations.
3.08 PROTECTION

A. Protect completed work from damage and soiling by subsequent work.
END OF SECTION 07 2400
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SECTION 07 3113
ASPHALT SHINGLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Asphalt shingle roofing.
B. Flexible sheet membranes for underlayment and valley protection.

1.02 REFERENCE STANDARDS
A. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in

Roofing and Waterproofing; 2009.
B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2013.
C. ASTM D3161/D3161M - Standard Test Method for Wind-Resistance of Steep Slope Roofing

Products (Fan-Induced Method); 2014.
D. ASTM D3462/D3462M - Standard Specification for Asphalt Shingles Made From Glass Felt and

Surfaced with Mineral Granules; 2010a.
E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007

(Reapproved 2012).
F. ASTM D4869/D4869M - Standard Specification for Asphalt-Saturated Organic Felt

Underlayment Used in Steep Slope Roofing; 2015.
G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
H. ICC-ES AC188 - Acceptance Criteria for Roof Underlayments; 2012.
I. Miami (APD) - Approved Products Directory; Miami-Dade County; database at

www.miamidade.gov/development/product-control.asp.
J. 11
K. NRCA MS104 - The NRCA Roofing Manual: Steep-slope Roof Systems; 2013.
L. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating material characteristics, performance criteria, and

limitations.
C. Samples:  Submit two samples of each shingle color indicating color range and finish

texture/pattern.
D. Manufacturer's Installation Instructions:  Indicate installation criteria and procedures.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Shingles:  100 sq ft of each type and color.

1.04 QUALITY ASSURANCE
A. Perform Work in accordance with the recommendations of NRCA Steep Roofing Manual.
B. Products are Required to Comply with Fire Resistance Criteria:  UL (DIR) listed and labeled.

1.05 FIELD CONDITIONS
A. Do not install shingles or eave protection membrane when surface temperatures are below 45

degrees F.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Asphalt Shingles:
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1. Basis  of Design: GAF; Royal Sovereign:  www.gaf.com.
2. Owens Corning Corp:  www.owenscorning.com.
3. Certainteed: www.certainteed.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ASPHALT SHINGLES
A. Asphalt Shingles:  Asphalt-coated glass felt, mineral granule surfaced, complying with ASTM

D3462.
1. Fire Resistance:  Class A.
2. Wind Resistance:  Class F, when tested in accordance with ASTM D3161.
3. Warranted Wind Speed:  Not less than tested wind resistance.
4. Miami-Dade County approved.
5. Self-sealing type.
6. Basis of Design: GAF, Royal Sovereign.
7. Color:  See Drawings.

2.03 SHEET MATERIALS
A. Underlayment:  Self-adhering rubber-modified asphalt sheet complying with ASTM

D1970/D1970M; 22 mil total thickness; with strippable release film and woven polypropylene
sheet top surface.
1. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for

non-self-adhesive sheet.
2. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
3. Water Vapor Permeance:  0.067 perm, when tested in accordance with ASTM E96/E96M

Procedure A (desiccant method).
4. Performance:  Meet or exceed requirements for ASTM D226/D226M, Type II

asphalt-saturated organic felt.
5. Liquid Water Transmission:  Passes ASTM D4869/D4869M.
6. Functional Temperature Range:  Minus 70 degrees F to 212 degrees F.

2.04 ACCESSORIES
A. Nails:  Standard round wire shingle type, of hot-dipped zinc coated steel, 10 wire gage, 0.1019

inch shank diameter, 3/8 inch head diameter, of sufficient length to penetrate through roof
sheathing or 3/4 inch into roof sheathing or decking.

B. Plastic Cement:  ASTM D4586/D4586M, asphalt roof cement.
C. Lap Cement:  Fibrated cutback asphalt type, recommended for use in application of

underlayment, free of toxic solvents.
D. Ridge Vents:  Plastic, extruded with vent openings that do not permit direct water or weather

entry; flanged to receive shingles.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.
B. Verify that deck is of sufficient thickness to accept fasteners.
C. Verify that roof penetrations and plumbing stacks are in place and flashed to deck surface.
D. Verify deck surfaces are dry, free of ridges, warps, or voids.

3.02 PREPARATION
A. Seal roof deck joints wider than 1/16 inch as recommended by shingle manufacturer.
B. Broom clean deck surfaces before installing underlayment or eave protection.
C. Install eave edge flashings tight with fascia boards.  Weather lap joints 2 inches and seal with

plastic cement.  Secure flange with nails spaced 6 inches on center.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3462
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D1970/D1970M
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D1970/D1970M
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3.03 INSTALLATION - UNDERLAYMENT
A. Underlayment At Roof Slopes Up to 4:12:  Install two layers of underlayment over entire roof

area, with ends and edges weather lapped minimum 4 inches.  Stagger end laps of each
consecutive layer.  Nail in place.

B. Underlayment At Roof Slopes Greater Than 4:12:  Install underlayment perpendicular to slope
of roof, with ends and edges weather lapped minimum 4 inches.  Stagger end laps of each
consecutive layer.  Nail in place.  Weather lap minimum 4 inches over eave protection.

C. Items projecting through or mounted on roof:  Weather lap and seal watertight with plastic
cement.

3.04 INSTALLATION - METAL FLASHING AND ACCESSORIES
A. Install flashings in accordance with manufacturer's instructions and 1 applicable requirements.
B. Weather lap joints minimum 2 inches and seal weather tight with plastic cement.
C. Secure in place with nails at 6 inches on center.  Conceal fastenings.
D. Items Projecting Through or Mounted on Roofing:  Flash and seal weather tight with plastic

cement.
3.05 INSTALLATION - SHINGLES

A. Install shingles in accordance with manufacturer's instructions manufacturer's instructions and 1
applicable requirements.
1. Fasten individual shingles using 2 nails per shingle, or as required by code, whichever is

greater.
2. Fasten strip shingles using 4 nails per strip, or as required by code, whichever is greater.

B. Place shingles in straight coursing pattern with 5 inch weather exposure to produce double
thickness over full roof area.  Provide double course of shingles at eaves.

C. Project first course of shingles 3/4 inch beyond fascia boards.
D. Extend shingles 1/2 inch beyond face of gable edge fascia boards.
E. Extend shingles on both slopes across valley in a weave pattern and fasten.  Extend shingles a

minimum of 12 inches beyond valley center line to achieve woven valley, concealing the valley
protection.

F. Cap hips with individual shingles, maintaining 5 inch weather exposure.  Place to avoid exposed
nails.

G. After installation, place one daub of plastic cement, one inch diameter under each individual
shingle tab exposed to weather, to prevent lifting.

H. Coordinate installation of roof mounted components or work projecting through roof with
weather tight placement of counterflashings.

I. Complete installation to provide weather tight service.
3.06 PROTECTION

A. Do not permit traffic over finished roof surface.
END OF SECTION 07 3113
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SECTION 07 4646
FIBER CEMENT SIDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wood-fiber cement soffits.
1.02 RELATED REQUIREMENTS

A. Section 09 9113 - Exterior Painting:  Field painting.
1.03 REFERENCE STANDARDS

A. ASTM C1186 - Standard Specification for Flat Fiber Cement Sheets; 2008 (Reapproved 2012).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Manufacturer's requirements for related materials to be installed by others.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods, including nail patterns.

C. Maintenance Instructions:  Periodic inspection recommendations and maintenance procedures.
D. Warranty:  Submit copy of manufacturer’s warranty, made out in Owner’s name, showing that it

has been registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section with minimum 3 years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store products under waterproof cover and elevated above grade, on a flat surface.

PART 2  PRODUCTS
2.01 SOFFITS

A. Soffit Panels:  Panels made of cement and cellulose fiber formed under high pressure with
integral surface texture, complying with ASTM C1186 Type A Grade II; with machined edges,
for nail attachment.
1. Texture:  Smooth.
2. Length:  96 inches, nominal.
3. Width:  48 inches.
4. Thickness:  5/16 inch, nominal.
5. Finish:  Factory applied primer.
6. Manufacturers:

a. Allura, a division of Plycem USA, Inc:  www.allurausa.com.
b. James Hardie Building Products, Inc:  www.jameshardie.com.
c. Nichiha USA, Inc:  www.nichiha.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ACCESSORIES
A. Trim:  Same material and texture as siding.
B. Fasteners:  Galvanized or corrosion resistant; length as required to penetrate minimum 1-1/4

inch.
C. Sealant:  Elastomeric, polyurethane or silyl-terminated polyether/polyurethane, and capable of

being painted.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions and recommendations.
1. Read warranty and comply with all terms necessary to maintain warranty coverage.
2. Use trim details indicated on drawings.
3. Touch up all field cut edges before installing.
4. Pre-drill nail holes if necessary to prevent breakage.

B. Over Steel Studs:  Use hot-dipped galvanized self-tapping screws, with the points of at least 3
screws penetrating each stud the panel crosses and at panel ends.

C. After installation, seal all joints.  Seal around all penetrations.  Paint all exposed cut edges.
D. Finish Painting:  Specified in Section 09 9113.

3.02 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07 4646
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including gutters and downspouts.
B. Sealants for joints within sheet metal fabrications.
C. Precast concrete splash pads.

1.02 REFERENCE STANDARDS
A. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for

Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix);
2015.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007

(Reapproved 2012).
F. CDA A4050 - Copper in Architecture - Handbook; current edition.
G. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,

flashings, terminations, and installation details.
1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with five
years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope

metal sheets to ensure drainage.
B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS
2.01 SHEET MATERIALS

A. Pre-Finished Aluminum:  ASTM B209 (ASTM B209M); 20 gage, (0.032 inch) thick; plain finish
shop pre-coated with modified silicone  coating.
1. Modified Silicone Polyester Coating:  Pigmented Organic Coating System, AAMA 2603;

baked enamel finish system.
2. Color:  As selected by Architect from manufacturer's full colors.

2.02 DOWNSPOUT FABRICATION
A. Gutters:  SMACNA (ASMM), Semi-circular profile.
B. Downspouts:  Round profile.
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C. Downspouts:  Size for rainfall intensity determined by a storm occurrence of 1 in 5 years in
accordance with SMACNA Architectural Sheet Metal Manual.

D. Accessories:  Profiled to suit downspouts.
1. Anchorage Devices:  In accordance with SMACNA requirements.
2. Gutter Supports:  Brackets.
3. Downspout Supports:  Brackets.

E. Splash Pads:  Precast concrete type, of size and profiles indicated; minimum 3000 psi at 28
days, with minimum 5 percent air entrainment.

F. Downspout Boots:  Cast iron.
G. Seal metal joints.

2.03 ACCESSORIES
A. Fasteners:  Stainless steel, with soft neoprene washers.
B. Primer:  Zinc chromate type.
C. Concealed Sealants:  Non-curing butyl sealant.
D. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as

recommended by manufacturer for substrates to be sealed; color to match adjacent material.
E. Plastic Cement:  ASTM D4586/D4586M, Type I.

PART 3  EXECUTION
3.01 INSTALLATION

A. Seal metal joints watertight.
B. Secure downspouts in place using concealed fasteners.
C. Connect downspouts to downspout boots.  Grout connection watertight.
D. Set splash pads under downspouts.  

3.02 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for field inspection requirements.
B. Inspection will involve surveillance of work during installation to ascertain compliance with

specified requirements.
END OF SECTION 07 6200



Peachtree Corners Parking Deck  07 8400 - 1
LDD Project No. - 116018.00 FIRESTOPPING

Lyman Davidson Dooley, Inc. 03.30.2017

SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant

assemblies, whether indicated on drawings or not, and other openings indicated.
1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2015.

B. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.
C. ASTM E1966 - Standard Test Method for Fire Resistive Joint Systems; 2007 (Reapproved

2011).
D. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity

Head-of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2013.

E. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015.

F. ITS (DIR) - Directory of Listed Products; current edition.
G. FM 4991 - Approval Standard for Firestop Contractors; 2013.
H. FM (AG) - FM Approval Guide; current edition.
I. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.
J. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,

Including All Revisions.
K. UL (FRD) - Fire Resistance Directory; current edition.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,

and firestopping test or design number.
C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
D. Sustainable Design Submittal:  Submit VOC content documentation for all non-preformed

materials.
E. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
G. Installer Qualification:  Submit qualification statements for installing mechanics.

1.04 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings

when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an

acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at

www.icc-es.org will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
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C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Trained by the manufacturer.
2. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of

the following requirements:.
3. Licensed by authority having jurisdiction.

1.05 FIELD CONDITIONS
A. Comply with firestopping manufacturer's recommendations for temperature and conditions

during and after installation.  Maintain minimum temperature before, during, and for 3 days after
installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2  PRODUCTS
2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Manufacturers:
1. A/D Fire Protection Systems Inc.:  www.adfire.com.
2. 3M Fire Protection Products:  www.3m.com/firestop.
3. Hilti, Inc:  www.us.hilti.com/#sle.
4. Nelson FireStop Products:  www.nelsonfirestop.com.
5. Specified Technologies, Inc.:  www.stifirestop.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Firestopping:  Any material meeting requirements.
C. Materials:  Use any material meeting requirements.
D. Firestopping Materials with Volatile Content:  Provide only products having lower volatile organic

compound (VOC) content than required by SCAQMD 1168.
E. Mold Resistance:  Provide firestoppping materials with mold and mildew resistance rating of 0

as determined by ASTM G21.
F. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for

tested assembly design.
2.02 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Head-of-Wall Firestopping at Joints Between Non-Rated Floor and Fire-Rated Wall:  Use any
system that has been tested according to ASTM E2837 to have fire resistance F Rating equal to
required fire rating of floor or wall, whichever is greater.

B. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are
Fire-Rated:  Use any system that has been tested according to ASTM E1966 or UL 2079 to
have fire resistance F Rating equal to required fire rating of the assembly in which the joint
occurs.

C. Through Penetration Firestopping:  Use any system that has been tested according to ASTM
E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.

2.03 FIRESTOPPING SYSTEMS
A. Firestopping:  Any material meeting requirements.

1. Fire Ratings:  Use any system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested
in accordance with ASTM E814 or ASTM E119 with F Rating equal to fire rating of
penetrated assembly and minimum T Rating Equal to F Rating and in compliance with
other specified requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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3.02 PREPARATION
A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could

adversely affect bond of firestopping material.
B. Remove incompatible materials that could adversely affect bond.

3.03 INSTALLATION
A. Install materials in manner described in fire test report and in accordance with manufacturer's

instructions, completely closing openings.
B. Do not cover installed firestopping until inspected by authorities having jurisdiction.
C. Install labeling required by code.

3.04 CLEANING
A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION
A. Protect adjacent surfaces from damage by material installation.

END OF SECTION 07 8400
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SECTION 07 9005
JOINT SEALERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sealants and joint backing.
1.02 REFERENCE STANDARDS

A. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with other sections referencing this section.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating sealant chemical characteristics.
C. Samples: Submit color charts depicting accurate representations of manufacturer's standard

colors for each product submitted.  Architect to select from manufacturer's standard colors.
D. Manufacturer's Installation Instructions:  Indicate special procedures.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum three years documented experience and approved by manufacturer.
1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.
C. Warranty:  Include coverage for installed sealants and accessories which fail to achieve airtight

seal, exhibit loss of adhesion or cohesion, or do not cure.
D. Provide cost of separate warranty from installer covering labor for repairs or replacement for all

exterior joints for a period of not less than 2 years for Owner and Contractor review/acceptance.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Low Modulus Silicone Sealants:
1. Dow Corning Corporation; Product # 790: www.dowcorning.com
2. Pecora Corporation; Product # 890: www.pecora.com
3. Tremco, Inc., an RPM Company; Product SpecTrem 1: www.tremcosealants.com

B. Medium Modulus Silicone Sealants:
1. Dow Corning Corporation; Product # 795: www.dowcorning.com
2. Pecora Corporation; Product # 895:  www.pecora.com.
3. Tremco, Inc., an RPM Company; Product SpecTrem 2:  www.tremcosealants.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

C. Medium Modulus Silicone Sealant for use at stone:
1. Dow Corning Corporation; Product # 756: www.dowcorning.com.
2. Tremco, Inc., an RPM Company; Product SpecTrem 3: www.tremcosealants.com.
3. Substitutions: See Section 01 6000 - Product Requirements.
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D. Multi-Part, Non-Sag Polyurethane Sealant:
1. Tremco, Inc., an RPM Company; Product Vulkem 227: www.tremcosealants.com.
2. Pecora Corporation; Product Dynatrol II: www.pecora.com.
3. BASF Building Systems; Product Sonolastic NP-2: www.buildingsystems.basf.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

E. Silicone Bath Sealant for Wet Areas:
1. Dow Corning Corporation; Product 786 Mildew-Resistant Silicone: www.dowcorning.com.
2. General Electric Company; Silicone Products Department; Product Sanitary 1700 Silicone

Sealant: www.siliconeforbuilding.com.
3. Pecora Corporation; Product #898 Silicone Sanitary Sealant: www.pecora.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

F. Two-Part Polyurethane Sealant for Horizontal Traffic-Bearing Pavements:
1. BASF Building Systems; Product Sonolastic SL2: www.buildingsystems.basf.com.
2. Pecora Corporation; Product Urexpan NR-200: www.pecora.com.
3. Tremco, Inc., an RPM Company; Product Vulkem 245/255 or THC-900/THC-901:

www.tremcosealants.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

G. Paintable Acrylic-Latex Caulking Compound:
1. BASF Building Systems; Product Sonolastic Sonolac: www.buildingsystems.basf.com
2. Bostik, Inc.; Product Chem-Calk Painter's Calk: www.bostik-us.com.
3. Pecora Corporation; Product AC-20 Acrylic Latex: www.pecora.com.
4. Tremco, Inc., an RPM Company; Product Tremflex 834: www.tremcosealants.com
5. Substitutions: See Section 01 6000 - Product Requirements.

H. Acrylic Sealant:
1. Bostik, Inc.; Product Chem-Calk 600: www.bostik-us.com.
2. Pecora Corporation; Product AVW-920: www.percora.com.
3. Tremco, Inc., an RPM Company; Product Mono 555: www.tremcosealants.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

2.02 SEALANTS
A. Low Modulus Silicone Sealant:

1. Type: One-part, low modulus silicone rubber; meeting ASTM C920-05, Type S, Grade NS,
Class 25.

2. Colors: Standard colors as selected by Architect.
B. Medium Modulus Silicone Sealant:

1. Type: One-part medium modulus silicone rubber; meeting ASTM C920-05, Type S, Grade
NS, Class 25.

2. Colors:  Standard colors as selected by Architect.
C. Medium Modulus Silicone Sealant for use at stone veneer:

1. Type: One-part, medium modulus silicone rubber; meeting ASTM C920-05, Type S, Grade
NS, Class 50.

2. Colors: Standard colors as selected by Architect.
D. Multi-Part, Non-Sag Polyurethane Sealant:

1. Type: Two-part, polyurethane-based sealant with separate pre-packaged color agent to
achieve special colors required; meeting ASTM C920-08, Type M, Grade NS, Class 25.

2. Colors: Standard colors as selected by Architect.
E. Silicone Bath Sealant for Wet Areas:

1. Type: One-part silicone rubber, mildew- and stain-resistant.
2. Color; White or off-white, as selected by Architect.

F. Two-Part Polyurethane Sealant for Horizontal Traffic-Bearing Pavements:
1. Type: Two-component polyurethane sealant for horizontal traffic-bearing surfaces meeting

ASTM C920-05, Type M, Grade P or NS, Class 25; non-sag.
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2. Colors: Standard colors as selected by Architect.
G. Paintable Acrylic-Latex Caulking Compound:

1. Characteristics: Flexible, paintable, non-staining, non-bleeding acrylic emulsion.
H. Acrylic Sealant:

1. Type: One-part, acrylic polymer sealant.
2. Colors: Standard colors as selected by Architect.

2.03 ACCESSORIES
A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;

compatible with joint forming materials.
C. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC;

oversized 30 to 50 percent larger than joint width.
D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit

application.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean and prime joints in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Protect elements surrounding the work of this section from damage or disfigurement.

3.03 INSTALLATION
A. Perform work in accordance with sealant manufacturer's requirements for preparation of

surfaces and material installation instructions.
B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

D. No exterior joint with backer rod smaller than 3/4" shall be installed without written approval of
the Architect.

E. Install bond breaker where joint backing is not used.
F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
G. Apply sealant within recommended application temperature ranges.  Consult manufacturer

when sealant cannot be applied within these temperature ranges.
H. Tool joints concave.

3.04 CLEANING
A. Clean adjacent soiled surfaces.

3.05 PROTECTION
A. Protect sealants until cured.

3.06 SCHEDULE
A. Exterior and interior joints in masonry and precast, including control joints: Low modulus silicone

sealant.
B. Exterior and interior joints at perimeter of windows/storefront: Medium modulus silicone sealant.
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C. Exterior joints between wall finish and conduit and pipe penetrations, base plates of light
fixtures, signage supports and other items applied to exterior wall surface: Medium modulus
silicone sealant.

D. Exterior and interior horizontal traffic-bearing joints: Two-part polyurethane sealant.
E. Firestopped joints: Firestop sealant as specified in Firestopping section.

END OF SECTION 07 9005
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SECTION 07 9513
EXPANSION JOINT COVER ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Expansion joint cover assemblies for floor surfaces.
1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide joint assembly profiles, profile dimensions, available colors and finish.
C. Manufacturer's Installation Instructions:  Indicate rough-in sizes and required tolerances for item

placement.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Expansion Joint Cover Assemblies:
1. Construction Specialties, Inc:  www.c-sgroup.com.
2. Basis of Design: Emseal Joint Systems, Ltd.; DSM joint: www.emseal.com.
3. MM Systems Corp:  www.mmsystemscorp.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 EXPANSION JOINT COVER ASSEMBLY APPLICATIONS
A. Parking/Bridge Deck Joints:

1. Basis of Design: Emseal Joint Systems, Ltd.; DSM joint: www.emseal.com.:
a. Construction Specialties, Inc.: www.c-sgroup.com.
b. MM Systems Corp.: www.mmsystemscorp.com.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 EXPANSION JOINT COVER ASSEMBLIES
A. Expansion Joint Cover Assemblies - General:  Factory-fabricated and assembled; designed to

completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.
1. Joint Dimensions and Configurations:  As indicated on drawings.
2. Joint Cover Sizes:  Selected to suit joint width and configuration, based on manufacturer's

published recommendations and limitations.
3. Joint Movement Capability:  If not indicated, provide minimum plus/minus 25 percent joint

movement capability.
4. Lengths:  Provide covers in full lengths required; avoid splicing wherever possible.
5. Anchors, Fasteners, and Fittings:  Provided by cover manufacturer.

B. Resilient Seal Type Covers:  Having flat exposed surface without crevices that could collect dirt;
designed to withstand expected movement without extrusion of seal from joint assembly; for
floors, provide style that is flush with top of floor covering; for exterior joints, weathertight.

2.04 MATERIALS
A. Resilient Seals:

1. For Pedestrian Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;
Shore A hardness of 40 to 50 Durometer.

2. For Vehicular Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;
Shore A hardness of 40 to 50 Durometer.

B. Anchors and Fasteners:  As recommended by cover manufacturer.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

3.02 INSTALLATION
A. Install components and accessories in accordance with manufacturer's instructions.
B. Align work plumb and level, flush with adjacent surfaces.

END OF SECTION 07 9513
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.
B. Fire-rated hollow metal doors and frames.
C. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2011.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2011.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

H. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
I. ITS (DIR) - Directory of Listed Products; current edition.
J. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors

and Frames; 2007.
K. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
L. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2012.
M. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.
N. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes.
C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any

indicated finish requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

B. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document that prescribes installation requirements.
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified

requirements.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and

adverse effects on factory applied painted finish.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.
2. De La Fontaine Inc:  www.delafontaine.com.
3. Republic Doors:  www.republicdoor.com.
4. Steelcraft, an Allegion brand:  www.allegion.com/sle.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 DESIGN CRITERIA
A. Requirements for Hollow Metal Doors and Frames:

1. Steel used for fabrication of doors and frames shall comply with one or more of the
following requirements; Galvannealed steel conforming to ASTM A653/A653M, cold-rolled
steel conforming to ASTM A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel
conforming to ASTM A1011/A1011M, Commercial Steel (CS) Type B for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush.
6. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components

zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Exterior Doors:  Thermally insulated. 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 3 - Extra Heavy-duty.
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Thickness:  1-3/4 inch, nominal.
3. Weatherstripping:  Refer to Section 08 7100.
4. Door Finish:  Factory primed and field finished.

B. Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty.
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20A250.4
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20A250.4
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20A250.4
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b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI
A250.4.

c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").
a. Provide units listed and labeled by UL (DIR) or ITS (DIR).
b. Attach fire rating label to each fire rated unit.

3. Core Material:  Manufacturers standard core material/construction in compliance with
requirements.

4. Door Thickness:  1-3/4 inch, nominal.
5. Door Finish:  Factory primed and field finished.

2.04 HOLLOW METAL FRAMES
A. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
B. Frame Finish:  Factory primed and field finished.
C. Exterior Door Frames:  Full profile/continuously welded type.

1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance
with ASTM A653/A653M, with A40/ZF120 coating.

2. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.
3. Weatherstripping:  Separate, see Section 08 7100.

D. Door Frames, Fire-Rated:  Fully welded type.
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.

E. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

F. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inch high to fill
opening without cutting masonry units.

2.05 ACCESSORIES
A. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;

thinner pumpable grout is prohibited.
B. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center

mullion of pairs, and 2 on head of pairs without center mullions.
C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

2.06 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
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3.03 INSTALLATION
A. Install doors and frames in accordance with manufacturer's instructions and related

requirements of specified door and frame standards or custom guidelines indicated.
B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Install door hardware as specified in Section 08 7100.

3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified door and

frame standards or custom guidelines indicated.
B. Maximum Diagonal Distortion:  1/16 in measured with straight edge, corner to corner.

3.05 ADJUSTING
A. Adjust for smooth and balanced door movement.

END OF SECTION 08 1113
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SECTION 08 4313
ALUMINUM-FRAMED STOREFRONTS

Entrance doors.
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
B. Aluminum doors and frames.
C. Weatherstripping.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware:  Hardware items other than specified in this section.
B. Section 08 8000 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.
B. AAMA 501.2 - Field Check of Metal Storefronts, Curtain Walls, and Sloped Glazing Systems for

Water Leakage; 2009.
C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2012.
E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2014.
F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes [Metric]; 2013.
G. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

H. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

I. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate with installation of other components that comprise the exterior enclosure.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, glass, internal drainage details.
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related Work, expansion and contraction joint location and details, and field welding
required.

D. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in performing work of type specified and

with at least three years of documented experience.
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B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
PART 2  PRODUCTS
2.01 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Center-Set Style, Not Thermally-Broken:
1. Basis of Design:  YKK AP America, Inc.; YES 40FI: www.ykkap.com.
2. Water Leakage Test Pressure Differential:  10 lbf/sq ft.
3. Vertical Mullion Dimensions:  2 inches wide by 4 inches deep.

B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an equivalent
product of one of the manufacturers listed below:
1. C.R. Laurence Company, Inc; U.S. Aluminum:  www.crl-arch.com/sle.
2. Kawneer North America: www.kawneer.com.

C. Substitutions:  See Section 01 6000 - Product Requirements.
1. For any product not identified as "Basis of Design", submit information as specified for

substitutions.
2.02 BASIS OF DESIGN -- FRAMING FOR MONOLITHIC GLAZING

A. Center-Set Style:
1. Basis of Design:  YKK AP America, Inc.; YES 40FS: www.ykkap.com.
2. Vertical Mullion Dimensions:  1-3/4 inches wide by 4 inches deep.

B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an equivalent
product of one of the manufacturers listed below:
1. C.R. Laurence Company, Inc; U.S. Aluminum:  www.crl-arch.com/sle.
2. Kawneer North America: www.kawneer.com.

2.03 BASIS OF DESIGN -- SWINGING DOORS
A. Medium Stile, Insulating Glazing, Not Thermally-Broken:

1. Basis of Design:  YKK AP America, Inc.; Model 35D: www.ykkap.com.
2. Thickness:  1-3/4 inches.

B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an equivalent
product of one of the manufacturers listed below:
1. C.R. Laurence Company, Inc; U.S. Aluminum:  www.crl-arch.com/sle.
2. Kawneer North America: www.kawneer.com.

C. Substitutions:  See Section 01 6000 - Product Requirements.
2.04 STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.
1. Glazing Rabbet:  For 1 inch insulating glazing at Guard Shack only.
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2. Glazing Rabbet:  For 1/4 inch monolithic glazing at all other locations.
3. Finish:  Class I natural anodized.

a. Factory finish all surfaces that will be exposed in completed assemblies.
4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments concealed
from view; reinforced as required for imposed loads.

5. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

7. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without
causing detrimental effect to system components, anchorages, and other building
elements.

8. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

9. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements:
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of applicable code.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Water Penetration Resistance:  No uncontrolled water on interior face, when tested in

accordance with ASTM E331 at pressure differential of 8 psf.
3. Air Leakage:  Maximum of 0.06 cu ft/min sq ft of wall area, when tested in accordance with

ASTM E283 at 6.27 psf pressure differential across assembly.
2.05 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, drainage holes and internal weep
drainage system.  
1. Glazing Stops:  Flush.

B. Glazing:  As specified in Section 08 8000.
C. Swing Doors:  Glazed aluminum.

1. Thickness:  1-3/4 inches.
2. Finish:  Same as storefront.

2.06 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Fasteners:  Stainless steel.
C. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
2.07 FINISHES

A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less than
0.7 mils thick.

2.08 HARDWARE
A. For each door, include weatherstripping, sill sweep strip, and threshold.
B. Other Door Hardware:  As specified in Section 08 7100.
C. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283


Peachtree Corners Parking Deck  08 4313 - 4
LDD Project No. - 116018.00  ALUMINUM-FRAMED STOREFRONTS

Lyman Davidson Dooley, Inc.  03.30.2017

D. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.
E. Threshold:  Extruded aluminum, one piece per door opening, ribbed surface; provide on all

doors.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of

this section.
3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
I. Set thresholds in bed of sealant and  secure.
J. Install glass in accordance with Section 08 8000, using glazing method required to achieve

performance criteria.
K. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for independent testing and inspection
requirements.  Inspection will monitor quality of installation and glazing.

B. Test installed storefront for water leakage in accordance with AAMA 501.2 hose test.
3.05 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.
3.06 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.
B. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION 08 4313
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SECTION 08 7100
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for hollow metal doors.
B. Hardware for fire-rated doors.
C. Thresholds.
D. Weatherstripping, seals and door gaskets.

1.02 RELATED REQUIREMENTS
A. Section 08 4313 - Aluminum-Framed Storefronts:  Hardware for same except cylinders;

installation of cylinders.
1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches;

2011.
C. BHMA A156.8 - American National Standard for Door Controls - Overhead Stops and Holders;

2010.
D. BHMA A156.18 - American National Standard for Materials and Finishes; 2012.
E. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors

and Frames; 2004.
F. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.
G. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
H. NFPA 101 - Life Safety Code; 2015.
I. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the manufacture, fabrication, and installation of products that door hardware will be

installed upon.
B. Furnish templates for door and frame preparation to manufacturers and fabricators of products

requiring internal reinforcement for door hardware.
C. Convey Owner's keying requirements to manufacturers.
D. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing work

of this section; require attendance by all affected installers.
E. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly

show products to be furnished for this project.
C. Hardware Schedule:  Detailed listing of each item of hardware to be installed on each door. Use

door numbering scheme as included in the Contract Documents. Identify electrically operated
items and include power requirements.

D. Keying Schedule:  Submit for approval of Owner.
E. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions

requiring special attention.
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F. Maintenance Data:  Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.

G. Keys:  Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
H. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
I. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of

project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Tools:  One set of all special wrenches or tools applicable to each different or special

hardware component, whether supplied by the hardware component manufacturer or not.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Hardware Supplier Qualifications:  Company specializing in supplying the type of products
specified in this section with at least three years documented experience.

C. Hardware Supplier Personnel:  Employ an Architectural Hardware Consultant (AHC) to assist in
the work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Package hardware items individually; label and identify each package with door opening code to

match hardware schedule.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year warranty for door closers.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide door hardware specified, or as required to make doors fully functional, compliant with
applicable codes, and secure to the extent indicated.

B. Provide items of a single type of the same model by the same manufacturer.
C. Provide products that comply with the following:

1. Applicable provisions of federal, state, and local codes.
2. Accessibility:  ADA Standards and ICC A117.1.
3. Applicable provisions of NFPA 101, Life Safety Code.
4. Fire-Rated Doors:  NFPA 80.
5. Hardware on Fire-Rated Doors, Except Hinges:  Listed and classified by UL (DIR) as

suitable for the purpose specified and indicated.
6. Hardware for Smoke and Draft Control Doors (Indicated as "S" on Drawings): Provide

hardware that enables door assembly to comply with air leakage requirements of the
applicable code.

D. Finishes:  Provide door hardware of the same finish unless otherwise indicated.
1. Finish:  Satin chrome plated over nickel on brass or bronze, 626 (approx US26D).
2. Finish Definitions:  BHMA A156.18.
3. Exceptions:

a. Where base metal is specified to be different, provide finish that is an appearance
equivalent according to BHMA A156.18.

b. Hinges for Fire-Rated Doors:  Steel base metal with plated finish.
c. Door Closer Covers and Arms:  Color to be selected by Architect from manufacturer's

standard colors.
d. Aluminum Surface Trim and Gasket Housings:  Anodized to match door, not to match

other hardware.
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e. Hardware for Aluminum Storefront Doors:  Finished to match door, except hand
contact surfaces to be satin stainless steel.

E. Fasteners:
1. Mineral Core Wood Doors:  Sex bolts.

2.02 LOCKS AND LATCHES
A. Locks:  Provide a lock for every door, unless specifically indicated as not requiring locking.

1. If no hardware set is indicated for a swinging door provide an office lockset.
2. Trim:  Provide lever handle or pull trim on outside of all locks unless specifically stated to

have no outside trim.
3. Lock Cylinders:  Provide key access on outside of all locks unless specifically stated to

have no locking or no outside trim.
B. Lock Cylinders:  Manufacturer’s standard tumbler type, six-pin standard core.

1. Provide cams and/or tailpieces as required for locking devices required.
C. Keying:  Grand master keyed.
D. Latches:  Provide a latch for every door that is not required to lock, unless specifically indicated

"push/pull" or "not required to latch".
2.03 HINGES

A. Hinges:  Provide hinges on every swinging door.
1. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
2. Provide ball-bearing hinges at all doors having closers.
3. Provide hinges in the quantities indicated.
4. Provide non-removable pins on exterior outswinging doors.
5. Where electrified hardware is mounted in door leaf, provide power transfer hinges.

B. Quantity of Hinges Per Door:
1. Doors up to 60 inches High:  Two hinges.
2. Doors From 60 inches  High up to 90 inches High:  Three hinges.
3. Doors 90 inches High up to 120 inches High:  Four hinges.
4. Dutch Doors:  Two hinges each leaf.

C. Manufacturers - Hinges:
1. Assa Abloy Brands; McKinney:  www.assaabloydss.com.
2. Bommer Industries, Inc:  www.bommer.com.
3. C. R. Laurence Company, Inc:  www.crl-arch.com.
4. Hager Companies:  www.hagerco.com.
5. Stanley Black & Decker:  www.stanleyblackanddecker.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 CYLINDRICAL LOCKSETS
A. Locking Functions:  As defined in BHMA A156.2, and as follows.

1. Passage:  No locking, always free entry and exit.
2. Always-Locked:  F86, key required to lock, may not be left unlocked.

B. Manufacturers - Cylindrical Locksets:
1. Assa Abloy Brands, Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. Best Access Systems, division of Stanley Security Solutions:  www.bestaccess.com.
3. Hager Companies:  www.hagerco.com.
4. Schlage, an Allegion brand:  www.allegion.com/us.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 EXIT DEVICES
A. Manufacturers - Exit Devices:

1. Assa Abloy Brands, Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
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4. Von Duprin, an Allegion brand:  www.allegion.com/us.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 CLOSERS
A. Manufacturers - Surface Mounted Closers:

1. Assa Abloy Brands, Corbin Russwin, Norton, Rixson, Sargent, or Yale: 
www.assaabloydss.com.

2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
4. LCN, an Allegion brand:  www.allegion.com/us.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.07 STOPS AND HOLDERS
A. Stops:  Complying with BHMA A156.8; provide a stop for every swinging door, unless otherwise

indicated.
1. Provide wall stops, unless otherwise indicated.
2. If wall stops are not practical, due to configuration of room or furnishings, provide

overhead stop.
3. Stop is not required if positive stop feature is specified for door closer; positive stop feature

of door closer is not an acceptable substitute for a stop unless specifically so stated.
B. Manufacturers - Overhead Holders/Stops:

1. Assa Abloy Brands, Rixson or Sargent:  www.assaabloydss.com.
2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Glynn-Johnson, an Allegion brand:  www.allegion.com/us.
4. Substitutions:  See Section 01 6000 - Product Requirements.

C. Manufacturers - Wall and Floor Stops/Holders:
1. Assa Abloy Brands, McKinney:  www.assaabloydss.com.
2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
4. Hiawatha, Inc, division of Activar Construction Products Group, Inc: 

www.activarcpg.com/hiawatha.
5. Trimco Hardware:  www.trimcohardware.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.08 GASKETING AND THRESHOLDS
A. Fasteners At Exterior Locations:  Non-corroding.
B. Manufacturers - Gasketing and Thresholds:

1. Assa Abloy Brands, McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. National Guard Products, Inc:  www.ngpinc.com.
4. Pemko Manufacturing Co:  www.pemko.com.
5. Zero International, Inc:  www.zerointernational.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.09 PROTECTION PLATES AND ARCHITECTURAL TRIM
A. Protection Plates:

1. Kickplate:  Provide on push side of every door with closer.
B. Drip Guard:  Provide projecting drip guard over all exterior doors unless they are under a

projecting roof or canopy.
C. Manufacturers - Protection Plates and Architectural Trim:

1. Rockwood Manufacturing Company, an Assa Abloy brand:  www.rockwoodmfg.com.
2. C. R. Laurence Company, Inc:  www.crl-arch.com.
3. Hager Companies:  www.hagerco.com.
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4. Hiawatha, Inc, division of Activar Construction Products Group, Inc: 
www.activarcpg.com/hiawatha.

5. Trimco Hardware:  www.trimcohardware.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.10 FIRE DEPARTMENT LOCK BOX
A. Fire Department Lock Box:  Heavy-duty, recessed, solid stainless-steel box with hinged door

and interior gasket seal; single drill resistant lock with dust covers and tamper alarm.
1. Capacity:  Holds 10 keys.
2. Finish:  Manufacturer's standard black.
3. Manufacturers - Fire Department Lock Box:

a. Knox Company; Knox-Box Rapid Entry System:  www.knoxbox.com.
b. Substitutions:  See Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work; labeled, fire-rated doors and frames are
present and properly installed, and dimensions are as indicated on shop drawings.

B. Verify that electric power is available to power operated devices and of the correct
characteristics.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Use templates provided by hardware item manufacturer.
C. Do not install surface mounted items until finishes applied to substrate are complete.
D. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.
E. Mounting heights for hardware from finished floor to center line of hardware item. As indicated

in the following list; unless noted otherwise in Door Hardware Sets Schedule or on the drawings.
1. For steel doors and frames:  Comply with DHI (LOCS) "Recommended Locations for

Architectural Hardware for Standard Steel Doors and Frames".
2. For Aluminum Doors and Frames:  Refer to Section 08 4313.

F. Set exterior door thresholds with full-width bead of elastomeric sealant on each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

3.03 FIELD QUALITY CONTROL
A. Provide an Architectural Hardware Consultant to inspect installation and certify that hardware

and installation has been furnished and installed in accordance with manufacturer's instructions
and as specified.

3.04 ADJUSTING
A. Adjust work under provisions of Section 01 7000 - Execution and Closeout Requirements.
B. Adjust hardware for smooth operation.

3.05 CLEANING
A. Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per

manufacturer's instructions after final adjustments has been made. Replace items that cannot
be cleaned to manufacturer's level of finish quality at no additional cost.

3.06 PROTECTION
A. Protect finished Work under provisions of Section 01 7000 - Execution and Closeout

Requirements.
B. Do not permit adjacent work to damage hardware or finish.
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3.07 SCHEDULE - SEE DRAWINGS FOR GENERAL HARDWARE SET DESIGNATIONS. 
HARDWARE SUBCONTRACTOR TO ISSUE FORMAL DOOR HARDWARE SCHEDULE AS
SUBMITTAL.

END OF SECTION 08 7100
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SECTION 08 8000
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass.
B. Glazing compounds and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2011).
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
C. ASTM C1036 - Standard Specification for Flat Glass; 2011.
D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2012.
E. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.
F. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;

2010.
G. GANA (GM) - GANA Glazing Manual; 2009.
H. GANA (SM) - GANA Sealant Manual; 2008.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of

this section; require attendance by all affected installers.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics,

size limitations, special handling or installation requirements.
C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental

characteristics, limitations, special application requirements.  Identify available colors.
D. Samples:  Submit two samples 12 by 12 inch in size  of glass units.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with GANA Glazing Manual and GANA Sealant Manual for glazing

installation methods.
B. Installer Qualifications:  Company specializing in performing the work of this section with

minimum three years documented experience.
1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 50 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Sealed Insulating Glass Units:  Provide a five (5) year warranty to include coverage for seal

failure, interpane dusting or misting, including replacement of failed units.
PART 2  PRODUCTS
2.01 INSULATING  GLASS UNITS

A. Sealed Insulating Glass Units:  Vision glass, double glazed.
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1. Application:  All exterior glazing unless otherwise indicated.
2. Outboard Lite:  Fully tempered float glass, 1/4 inch thick, minimum.

a. Tint:  Clear.
b. Coating:  Low-E (passive type), on #2 surface.

3. Inboard Lite:  Fully tempered float glass, 1/4 inch thick, minimum.
a. Tint:  Clear.

4. Total Thickness:  1 inch.
5. Total Visible Light Transmittance:  64 percent, nominal.
6. Total Solar Heat Gain Coefficient:  27 percent, nominal.
7. Glazing Method:  Gasket glazing.

2.02 GLAZING UNITS
A. Single Vision Glazing:

1. Applications:  All exterior vision glazing except at Guard Shack.
2. Type:  Fully tempered float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch.
5. Glazing Method:  Gasket glazing.

2.03 EXTERIOR GLAZING ASSEMBLIES
A. Performance Criteria:  Select type and thickness of glass to withstand dead and live loads

caused by positive and negative wind pressure acting normal to plane of glass.
1. Design Pressure:  Calculated in accordance with applicable codes.
2. Glass thicknesses listed are minimum.

2.04 GLASS MATERIALS
A. Float Glass Manufacturers:

1. AGC Glass Company North America, Inc:  www.us.agc.com.
2. Cardinal Glass Industries:  www.cardinalcorp.com.
3. Guardian Industries Corp:  www.sunguardglass.com.
4. Pilkington North America Inc:  www.pilkington.com/na.
5. PPG Industries, Inc:  www.ppgideascapes.com.
6. Substitutions:  Refer to Section 01 6000 - Product Requirements.

B. Float Glass:  Provide float glass based glazing unless noted otherwise.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality-Q3.
2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048, Kind HS and Kind FT.
3. Tinted Types:  ASTM C1036, Class 2 - Tinted, color and performance characteristics as

indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with requirements indicated for

wind load design regardless of thickness indicated.
2.05 SEALED INSULATING GLASS UNITS

A. Manufacturers:
1. Any of the manufacturers specified for float glass.
2. Viracon, Apogee Enterprises, Inc:  www.viracon.com.
3. Substitutions:  Refer to Section 01 6000 - Product Requirements.

B. Sealed Insulating Glass Units:  Types as indicated.
1. Application:  Exterior, except as otherwise indicated.
2. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
3. Edge Spacers:  Aluminum, bent and soldered corners.
4. Edge Seal:  Glass to elastomer with supplementary silicone sealant.
5. Purge interpane space with dry hermetic air.

2.06 GLAZING COMPOUNDS
A. Manufacturers:
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1. Bostik Inc:  www.bostik-us.com.
2. Momentive Performance Materials, Inc (formerly GE Silicones):  www.momentive.com.
3. Pecora Corporation:  www.pecora.com.
4. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.
5. Substitutions:  Refer to Section 01 6000 - Product Requirements.

B. Glazing Putty :  Polymer modified latex , knife grade consistency; grey color.  For interior use
only.

C. Butyl Sealant:  Single componentASTM C 920, Grade NS, Class 12-1/2, Uses M and A;, Shore
A hardness of 10 to 20; black color.

D. Polysulfide Sealant:  Two component; chemical curing, non-sagging typeASTM C 920, Type M,
Grade NS, Class 25, Uses M, A, and G; with cured Shore A hardness range of 15 to 25; color
as selected.

E. Polyurethane Sealant:  Single component, chemical curing, non-staining, non-bleedingASTM C
920, Type S, Grade NS, Class 25, Uses M, A, and G; with cured Shore A hardness range of 20
to 35; color as selected.

F. Silicone Sealant:  Single component; neutral curing; capable of water immersion without loss of
properties; non-bleeding, non-staining; ASTM C920, Type S, Grade NS, Class 25, Uses M, A,
and G; with cured Shore A hardness range of 15 to 25; color as selected.

2.07 GLAZING ACCESSORIES
A. Setting Blocks:   Neoprene, 80 to 90 Shore A durometer hardness; ASTM C864 Option II. 

Length of 0.1 inch for each square foot of glazing or minimum 4 inch x width of glazing rabbet
space minus 1/16 inch x height to suit glazing method and pane weight and area.

B. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slotASTM
C864 Option I;; ASTM C864 Option II; black color.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.
B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may

impede moisture movement, weeps are clear, and ready to receive glazing.
3.02 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant.
D. Install sealants in accordance with ASTM C1193 and GANA Sealant Manual.
E. Install sealants in accordance with manufacturer's instructions.

3.03 INSTALLATION - EXTERIOR/INTERIOR DRY METHOD (GASKET GLAZING)
A. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
B. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to

attain full contact.
C. Install removable stops without displacing glazing gasket; exert pressure for full continuous

contact.
3.04 FIELD QUALITY CONTROL

A. Glass and Glazing product manufacturers to provide field surveillance of the installation of their
products.

B. Monitor and report installation procedures and unacceptable conditions.
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3.05 CLEANING
A. Remove glazing materials from finish surfaces.
B. Remove labels after Work is complete.
C. Clean glass and adjacent surfaces.

3.06 PROTECTION
A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark

heat absorbing or reflective glass units.
END OF SECTION 08 8000
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal stud wall framing.
B. Metal channel ceiling framing.
C. Gypsum wallboard.
D. Joint treatment and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2015.
B. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.
C. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2015.
D. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.
E. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2015.

F. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2014.

G. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum
Veneer Base; 2014a.

H. ASTM C1278/C1278M - Standard Specification for Fiber-Reinforced Gypsum Panel; 2007a
(Reapproved 2011).

I. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.
J. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2013.
K. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2012.
L. GA-216 - Application and Finishing of Gypsum Board; 2013.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing

system.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board installation and
finishing, with minimum three years of experience.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

2.02 METAL FRAMING MATERIALS
A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. Clarkwestern Dietrich Building Systems LLC:  www.clarkdietrich.com.
2. Marino:  www.marinoware.com.
3. Phillips Manufacturing Company:  www.phillipsmfg.com.
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4. Substitutions:  See Section 01 6000 - Product Requirements.
B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size

and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf.
1. Studs:  "C" shaped with flat or formed webs with knurled faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C-shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. CertainTeed Corporation:  www.certainteed.com.
2. Continental Building Products:  www.continental-bp.com.
3. Georgia-Pacific Gypsum:  www.gpgypsum.com.
4. National Gypsum Company:  www.nationalgypsum.com.
5. USG Corporation:  www.usg.com.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Glass mat faced gypsum panels as defined in ASTM C1658/C1658M, suitable for paint

finish, of the same core type and thickness may be substituted for paper-faced board.
3. Unfaced fiber-reinforced gypsum panels as defined in ASTM C1278/C1278M, suitable for

paint finish, of the same core type and thickness may be substituted for paper-faced
board.

4. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
a. Mold resistant board is required at all locations.

5. Thickness:  
a. Vertical Surfaces:  5/8 inch.

2.04 ACCESSORIES
A. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, unless noted otherwise.

1. Types:  As detailed or required for finished appearance.
2. Products:

a. Same manufacturer as framing materials.
b. Phillips Manufacturing Co:  www.phillipsmfg.com.
c. Trim-tex, Inc.: www.trim-tex.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise

indicated.
2. Ready-mixed vinyl-based joint compound.

C. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inch in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws, corrosion
resistant.

D. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
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3.02 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
C. Studs:  Space studs at 16 inches on center.

1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
D. Standard Wall Furring:  Install at concrete walls scheduled to receive gypsum board, not more

than 4 inches from floor and ceiling lines and abutting walls.  Secure in place on alternate
channel flanges at maximum 24 inches on center.
1. Orientation:  Horizontal.
2. Spacing:  As indicated. 

3.03 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
B. Corner Beads:  Install at external corners, using longest practical lengths.  

3.05 JOINT TREATMENT
A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 1:  Fire rated wall areas above finished ceilings, whether or not accessible in the
completed construction.

B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.06 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

in any direction.
END OF SECTION 09 2116
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2013a.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for

Acoustical Tile and Lay-In Panels; 2013.
C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2014.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2014.
E. CHPS (HPPD) - High Performance Products Database; Current Edition at www.chps.net/.
F. UL (GGG) - GREENGUARD Gold Certified Products; current listings at

http://http://productguide.ulenvironment.com/QuickSearch.aspx.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.
C. Samples:  Submit two samples 6 by 6 inch in size illustrating material and finish of acoustical

units.
D. Samples:  Submit two samples each, 12 inches long, of suspension system main runner.

1.05 QUALITY ASSURANCE
A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. USG:  www.usg.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Suspension Systems:
1. Same as for acoustical units.
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2.02 ACOUSTICAL UNITS
A. Acoustical Units - General:  ASTM E1264, Class A.

1. VOC Content:  Certified as Low Emission by one of the following:
a. Product listing in UL (GGG).
b. Product listing in CHPS (HPPD).

B. Acoustical Panels:  Painted mineral fiber, ASTM E1264 Type III, with the following
characteristics:
1. Size:  24 by 48 inches.
2. Thickness:  5/8 inches.
3. Composition:  Wet felted.
4. Light Reflectance:  90 percent, determined in accordance with ASTM E1264.
5. NRC Range:  85 to 90, determined in accordance with ASTM E1264.
6. Ceiling Attenuation Class (CAC): 30, determined in accordance with ASTM E1264.
7. Edge:  Square.
8. Surface Color:  White.
9. Surface Pattern:  Perforated, regularly spaced large holes.
10. Suspension System:  Exposed grid.

2.03 SUSPENSION SYSTEM(S)
A. Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and interlocking

components, with stabilizer bars, clips, splices, perimeter moldings, and hold down clips as
required.

B. Exposed Steel Suspension System:  Formed steel, commercial quality cold rolled; heavy-duty.
1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Finish:  White painted.

2.04 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Perimeter Moldings:  Same material and finish as grid.

1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of
grid.

C. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions and as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Lay out system to a balanced grid design with edge units no less than 50 percent of acoustical

unit size.
D. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other

work.
E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where

carrying members are spliced, avoid visible displacement of face plane of adjacent members.
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F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.
J. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.03 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install units after above-ceiling work is complete.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
3.04 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION 09 5100
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient tile flooring.
B. Resilient base.
C. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

1.03 REFERENCE STANDARDS
A. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved

2014).
B. ASTM F1344 - Standard Specification for Rubber Floor Tile; 2015.
C. ASTM F1861 - Standard Specification for Resilient Wall Base; 2008 (Reapproved 2012).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
D. Verification Samples:  Submit two samples, 12 by 12 inch in size illustrating color and pattern for

each resilient flooring product specified.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  50 square feet of each type and color.
3. Extra Stair Materials:  Quantity equivalent to 5 percent of each type and color.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the

correct style, color, quantity and run numbers.
B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Do not double stack pallets.

1.06 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Composition Tile (for use in Guard Shack):  Homogeneous, with color extending
throughout thickness.
1. Manufacturers:

a. Armstrong World Industries, Inc:  www.armstrong.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Mannington Mills, Inc:  www.mannington.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.
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2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type
specified.

3. Size:  12 by 12 inch.
4. Thickness:  0.125 inch.
5. Color:  To be selected by Architect from manufacturer's full range.

B. Rubber Tile (for use in Elevator):  Type I- Homogeneous, color and pattern throughout
thickness; Type II- Heterogeneous, laminated.
1. Manufacturers:

a. Flexco, Inc:  www.flexcofloors.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1344, of Class corresponding to type
specified.

3. VOC Content Limits:  As specified in Section 01 6116.
4. Size:  12 by 12 inch.
5. Total Thickness:  0.125 inch.

2.02 RESILIENT BASE
A. Resilient Base:  ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove.

1. Manufacturers:
a. Burke Flooring:  www.burkeflooring.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2. Height:  4 inch.
3. Thickness:  0.125 inch thick.
4. Finish:  Satin.
5. Length:  Roll.
6. Color:  To be selected by Architect from manufacturer's full range.

2.03 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring

manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that
might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners,
and other chemicals that might interfere with bonding of flooring to substrate.

3.02 PREPARATION
A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other

defects with sub-floor filler to achieve smooth, flat, hard surface.
C. Prohibit traffic until filler is fully cured.
D. Clean substrate.
E. Apply primer as required to prevent "bleed-through" or interference with adhesion by substances

that cannot be removed.  
3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's written instructions.
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C. Spread only enough adhesive to permit installation of materials before initial set.
D. Fit joints and butt seams tightly.
E. Set flooring in place, press with heavy roller to attain full adhesion.
F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce

tight joints.
3.04 INSTALLATION - TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.

B. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.
3.05 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.
B. Miter internal corners.  At external corners, 'V' cut back of base strip to 2/3 of its thickness and

fold.  At exposed ends, use premolded units.
C. Install base on solid backing.  Bond tightly to wall and floor surfaces.
D. Scribe and fit to door frames and other interruptions.

3.06 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

3.07 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION 09 6500
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SECTION 09 9113
EXTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated, including the following:
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Exposed surfaces of steel lintels and ledge angles.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having

factory-applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Floors, unless specifically indicated.
6. Brick, glass unit masonry, architectural concrete, cast stone, integrally colored plaster and

stucco.
7. Glass.
8. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources

Board; 2007.
C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association; current edition, www.paintinfo.com.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition, www.paintinfo.com.
E. SCAQMD 1113 - South Coast Air Quality Management District Rule No.1113; current edition.
F. SSPC-SP 1 - Solvent Cleaning; 2015.
G. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).
H. SSPC-SP 6 - Commercial Blast Cleaning; 2007.
I. SSPC-SP 13 - Surface Preparation of Concrete; (Reaffirmed 2015); 2003.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system.
4. Manufacturer's installation instructions.
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C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect before preparing

samples, to eliminate sheens definitely not required.
D. Samples:  Submit two painted samples, illustrating selected colors and textures for each color

and system selected with specified coats cascaded.  Submit on tempered hardboard, 8 1/2 by
11 inch in size.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.
F. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum three years experience and approved by manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.06 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Benjamin Moore: www.benjaminmoore.com
2. PPG Paints:  www.ppgpaints.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.

C. Primer Sealers:  Same manufacturer as top coats.
D. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 PAINTS AND FINISHES - GENERAL
A. Paints and Finishes:  Ready mixed, unless required to be a field-catalyzed paint.

1. Where MPI paint numbers are specified, provide products listed in Master Painters
Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

5. Supply each paint material in quantity required to complete entire project's work from a
single production run.

6. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. SCAQMD 1113 Rule.
c. CARB (SCM).
d. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and

Maintenance Coatings; www.otcair.org; specifically:
1) Opaque, Flat:  50 g/L, maximum.
2) Opaque, Nonflat:  150 g/L, maximum.
3) Opaque, High Gloss:  250 g/L, maximum.
4) Varnishes:  350 g/L, maximum.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by Architect from the manufacturer's full line.
E. Colors:  As indicated on drawings.

2.03 PAINT SYSTEMS - EXTERIOR
A. Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete, concrete

masonry units, fiber cement siding, and primed metal.
1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Light Industrial Coating, Water Based; MPI #161, 163, or 164.
3. Top Coat Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at all locations, unless otherwise noted.
b. Semi-Gloss:  MPI gloss level 5; use this sheen at doors and door frames inside the

parking deck.
4. Primer:  As recommended by top coat manufacturer for specific substrate.

B. Ferrous Metals, Unprimed, Alkyd, 3 Coat:
1. One coat of alkyd primer.
2. Semi-gloss:  Two coats of alkyd enamel.

C. Ferrous Metals, Primed, Alkyd, 2 Coat:
1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.
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2. Semi-gloss:  Two coats of alkyd enamel.
D. Galvanized Metals, Alkyd, 3 Coat:

1. One coat galvanize primer.
2. Semi-gloss:  Two coats of alkyd enamel.

2.04 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
D. Test shop-applied primer for compatibility with subsequent cover materials.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces for finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
F. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean surfaces with pressurized water.  Use pressure range of 1500 to 4000 psi at 6 to 12
inches.   Allow to dry.

3. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP
13.

G. Fiber Cement Siding:  Remove dirt, dust and other foreign matter with a stiff fiber brush.  Do not
coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

H. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges

to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
"Commercial Blast Cleaning".  Protect from corrosion until coated.
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3.03 APPLICATION
A. Apply products in accordance with manufacturer's written instructions and recommendations in

"MPI Architectural Painting Specification Manual".
B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
C. Apply each coat to uniform appearance.
D. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional

coats until complete hide is achieved.
E. Sand metal surfaces lightly between coats to achieve required finish.
F. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
G. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION 09 9113
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SECTION 09 9123
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated.
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Floors, unless specifically indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources

Board; 2007.
C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition, www.paintinfo.com.
D. SCAQMD 1113 - South Coast Air Quality Management District Rule No.1113; current edition.
E. SSPC-SP 1 - Solvent Cleaning; 2015.
F. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).
G. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system.
4. Manufacturer's installation instructions.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, submit each color in each sheen available.

D. Samples:  Submit two painted samples, illustrating selected colors for each color and system
selected with specified coats cascaded.  Submit on tempered hardboard, 8 1/2 inches by11
inches inch in size.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.
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F. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum three years experience and approved by manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.06 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Benjamin Moore: www.benjaminmoore.com.
2. PPG Paints:  www.ppgpaints.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com.

2.02 PAINTS AND FINISHES - GENERAL
A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. SCAQMD 1113 Rule.
c. CARB (SCM).
d. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and

Maintenance Coatings; www.otcair.org; specifically:
1) Opaque, Flat:  50 g/L, maximum.
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2) Opaque, Nonflat:  150 g/L, maximum.
3) Opaque, High Gloss:  250 g/L, maximum.
4) Varnishes:  350 g/L, maximum.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by Architect from the manufacturer's full line.
E. Colors:  To be selected from manufacturer's full range of available colors.

1. Selection to be made by Architect after award of contract.
2.03 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum
board, concrete, concrete masonry units, uncoated steel, shop primed steel, and galvanized
steel.
1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.
3. Top Coat Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at all locations.
4. Primer:  As recommended by top coat manufacturer for specific substrate.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
C. Test shop-applied primer for compatibility with subsequent cover materials.
D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes

unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units :  12 percent.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

F. Masonry:
1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of

surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
G. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.
H. Galvanized Surfaces:
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1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges

to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
"Commercial Blast Cleaning".  Protect from corrosion until coated.

3.03 APPLICATION
A. Apply products in accordance with manufacturer's written instructions and recommendations in

"MPI Architectural Painting Specification Manual".
B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
D. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
E. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION 09 9123
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SECTION 10 1400
SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Room and door signs.
B. Directional and informational signs.
C. Emergency evacuation maps.

1.02 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.
1. When room numbers to appear on signs differ from those on the drawings, include the

drawing room number on schedule.
2. When content of signs is indicated to be determined later, request such information from

Owner through Architect at least 2 months prior to start of fabrication; upon request,
submit preliminary schedule.

3. Submit for approval by Owner through Architect prior to fabrication.
D. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or

chips.
E. Verification Samples:  Submit samples showing colors specified.
F. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS
A. Do not install tape adhesive when ambient temperature is lower than recommended by

manufacturer.
B. Maintain this minimum temperature during and after installation of signs.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Modular Signs:
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1. ASI Sign Systems: www.asisignage.com.
2. APCO Graphics, Inc.: www.apcosigns.com.
3. Parking Deck Signs: www.parkingdecksigns.com.
4. Vista System: www.vistasystem.com.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SIGNAGE APPLICATIONS
A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC

A117.1and applicable building codes, unless otherwise indicated; in the event of conflicting
requirements, comply with the most comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway as required by Code, whether it has a
door or not, not including corridors, lobbies, and similar open areas.
1. Sign Type:  Flat signs with applied character panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II braille.
3. Character Height: See Drawings.
4. Sign Height: See Drawings.
5. Service Rooms:  Identify with the room names and numbers shown on the drawings.

C. Directional and Informational Signs as required by Code:
1. Sign Type:  Same as room and door signs.
2. Sizes:  See Drawings.
3. Wording of signs is scheduled on the drawings.
4. Where suspended, ceiling mounted, or projecting from wall signs are indicated, provide

two-sided signs with same information on both sides.
D. Emergency Evacuation Maps as required by Code:

1. Map content to be provided by Owner. 
2. Use clear plastic panel silk-screened on reverse, in brushed aluminum frame,

screw-mounted.
E. Other Dimensional Letter Signs as Required by Code:  Wall-mounted.

1. Exterior:  Allow for total of 50 letters, 6 inches high, metal.
F. Traffic Signs:  To match campus standards; locate where indicated on the drawings.

2.03 SIGN TYPES
A. Modular signs:

1. Chassis:
a. Material: Stainless steel, die perforated 18 ga. sheet with natural finish.
b. Wall Rail.

2. Module Attachment and Registration: Tamper resistant attachment, injection molded black
nylon.

3. Manufacturing tolerance: +/- 0.008 in.
4. ADA Panels:

a. Material: Provide tactile copy and Grade 2 Braille raised 1/32 inch minimum from
plaque first surface by phenolic photopolymer bonded process.  Signface of single
material, tactile characters and Braille integral to photopolymer.  Adhesive-fixed
characters are not acceptable.

b. Finish: Two-component high temperature cured polyester coating per manufacturer's
standard for phenolic photopolymer material.

c. Panel size: See Drawings.
d. Panel color(s): From manufacturer's standard color chart.
e. Text/graphic color(s): From manufacturer's standard color chart.
f. Font style, font sizes and layout position: From manufacturer's standard letter chart.
g. Text/graphic schedule: See drawings.

5. Graphic Panels:
a. Material: Aluminum alloy per manufacturer's standard.
b. Finish: Two-component polyester coating per manufacturer's standard.
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c. Panel size: As indicated on Drawings.
d. Panel color(s): From manufacturer's standard color chart.
e. Text/graphic color(s): From manufacturer's standard color chart.
f. Graphic technique:

1) Screen process.
2) LTV series vinyl letters.

g. Font style, font size(s) and layout position: From manufacturer's standard letter style
chart.

h. Text/graphic schedule: See drawings.
6. Accessories: Provide manufacturer's standard accessories.

B. Fabrication - General
1. General: Comply with requirements indicated for materials, thicknesses, finishes, colors,

designs, shapes, sizes and details of construction.
2. Preassemble signs in the shop to the greatest extent possible to minimize field assembly. 

Disassemble signs only as necessary for shipping and handling limitations.  Clearly mark
units for reassembly and installation, in a location not exposed to view after final assembly.

3. Conceal fasteners if possible; otherwise, locate fasteners to appear inconspicuous.
4. Form panels to required size and shape.  Comply with requirements indicated for design,

dimensions, finish, color, and details of construction.
5. Coordinate dimensions and attachment methods to produce message panels with closely

fitting joints.  Align edges and surfaces with one another in the relationship indicated.
C. Flat Signs:  Signage media without frame.

1. Edges:  Square.
2. Corners:  Square.
3. Wall Mounting of One-Sided Signs:  Tape adhesive.
4. Wall and Ceiling Mounting of Two-Sided Signs:  Aluminum wall bracket, powder coated,

color selected from manufacturer's standard colors, attached with screws in predrilled
mounting holes, set in clear silicone sealant.

5. Suspended Mounting:  Stainless steel suspension cables, cable clamps, and ceiling
fastener suitable for attachment to ceiling construction indicated.

2.04 TACTILE SIGNAGE MEDIA
A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as

background color:
1. Total Thickness:  1/16 inch.

B. Applied Character Panels:  Acrylic plastic base, with applied acrylic plastic letters and braille.
1. Total Thickness:  1/8 inch.
2. Letter Thickness:  1/8 inch.
3. Letter Edges:  Square.

2.05 ACCESSORIES
A. Tape Adhesive:  Double sided tape, permanent adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install neatly, with horizontal edges level.
C. Protect from damage until Substantial Completion; repair or replace damaged items.

END OF SECTION 10 1400
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SECTION 10 4400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire extinguishers.
B. Fire extinguisher cabinets.
C. Accessories.

1.02 REFERENCE STANDARDS
A. FM (AG) - FM Approval Guide; current edition.
B. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.
C. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.
C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
D. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.04 FIELD CONDITIONS
A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher

ingredients.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. JL Industries, Inc.: www.jlindustries.com
2. Larsen's Manufacturing Co: www.larsensmfg.com.
3. Poetter-Roemer: www.potterroemer.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
1. Provide extinguishers labeled by UL (DIR) or FM (AG) for purpose specified and as

indicated.
B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gage.

1. Class:  A:B:C type.
2. Size:  10 pound.
3. Finish:  Baked polyester powder coat, red color.
4. Temperature range:  Minus 40 degrees F to 120 degrees F.

2.03 FIRE EXTINGUISHER CABINETS
A. Cabinet Construction:  Non-fire rated.

1. Formed stainless steel sheet; 0.036 inch thick base metal.
B. Cabinet Configuration:  Surface type.

1. Size to accommodate accessories.
2. Trim:  Flat rolled edge, with 2 inch wide face.
3. Provide cabinet enclosure with right angle inside corners and seams, and with formed

perimeter trim and door stiles.
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C. Door:  0.036 inch metal thickness, reinforced for flatness and rigidity with nylon catch.  Hinge
doors for 180 degree opening with two butt hinge.

D. Door Glazing:  Tempered glass, clear, 1/8 inch thick, and set in resilient channel glazing gasket.
E. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of

anchors.
F. Weld, fill, and grind components smooth.
G. Finish of Cabinet Exterior Trim and Door:  No. 4 - Brushed stainless steel.
H. Finish of Cabinet Interior:  White colored enamel.

2.04 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, chrome-plated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Secure rigidly in place.
C. Place extinguishers in cabinets.

END OF SECTION 10 4400
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SECTION 14 2010
PASSENGER ELEVATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Complete elevator systems.
B. Elevator maintenance.

1.02 REFERENCE STANDARDS
A. AISC 360 - Specification for Structural Steel Buildings; 2010.
B. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks; 2014.
C. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
F. UL (BMD) - Building Materials Directory; current edition.
G. UL (ECMD) - Electrical Construction Materials Directory; current edition.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a meeting one week prior to starting work.

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

B. Construction Use of Elevator:  Not permitted.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate the following information:

1. Locations of Machine Room Equipment:  Driving machines, controllers, governors and
other components.

2. Hoistway Components:  Car, counterweight, sheaves, machine and sheave beams, guide
rails, buffers, ropes, and other components.

3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to
building structural framing.

4. Individual weight of principal components; load reaction at points of support.
5. Loads on hoisting beams and location of trolley beams.
6. Clearances and over-travel of car and counterweight.
7. Locations in hoistway and machine room of traveling cables and connections for car light.
8. Location and sizes of access doors, doors, and frames.
9. Expected heat dissipation of elevator equipment in machine room.
10. Applicable seismic design data; certified by a licensed Professional Structural Engineer.
11. Electrical characteristics and connection requirements.

C. Maintenance Data:  Include:
1. Parts catalog with complete list of equipment replacement parts; identify each entry with

equipment description and identifying code.
2. Technical information for servicing operating equipment.
3. Legible schematic of hydraulic piping and wiring diagrams of installed electrical equipment

and changes made in the Work.  List symbols corresponding to identity or markings on
machine room and hoistway apparatus.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with applicable code and as supplemented in this section.
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B. Designer Qualifications:  Design guide rails, brackets, anchors, and machine anchors under
direct supervision of a Professional Structural Engineer experienced in design of work of this
type and licensed in the State in which the Project is located.

C. Perform structural steel design, fabrication, and installation in accordance with AISC 360,
Specification for Structural Steel Buildings.  Perform seismic design in accordance with
applicable code.

D. Perform welding of steel in accordance with AWS D1.1/D1.1M.
E. Fabricate and install door and frame assemblies in accordance with NFPA 80.
F. Perform electrical work in accordance with NFPA 70.
G. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum ten years documented experience.
H. Installer Qualifications:  Employees and supervisor on payroll of elevator equipment

manufacturer.
I. Products Requiring Fire Resistance Rating:  Listed and classified by UL.
J. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide one year manufacturer warranty for elevator operating equipment and devices.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturers:
1. Kone: www.kone.us.
2. Basis of Design: ThyssenKrupp Elevator; Product Endura: 

www.thyssenkruppelevator.com.
3. Otis Elevator Co:  www.otis.com.
4. Schindler Elevator Corp; Schindler 3300 Low-Rise MRL:  www.us.schindler.com.

B. All components to be manufactured by same entity, unless otherwise indicated.
2.02 ELEVATORS

A. Elevator No.1:  Passenger, holeless hydraulic type with cylinder in hoistway.
1. Hoistway Doors and Frames: Stainless steel.
2. Ceiling Height:  88 inches.
3. Door Type:  Double leaf.
4. Door Operation:  Center opening.
5. Rated Net Capacity:  3500 lbs.
6. Rated Speed:  150 ft/min.
7. Nominal Platform Size:  65 x 80 inches.
8. Travel Distance:  As indicated on drawings.
9. Number of Stops:  3.
10. Hydraulic Motor and Pump Location:  Approximately 25 feet distant from the hoistway.

2.03 CONTROLS
A. Elevator Controls:  Provide landing buttons and hall lanterns.
B. Door Controls:

1. Program door control to open doors automatically when car arrives at floor.
2. Render "Door Close" button inoperative when car is standing at dispatching terminal with

doors open.
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3. If doors are prevented from closing for approximately ten seconds because of an
obstruction, automatically disconnect door reopening devices, close doors more slowly
until obstruction is cleared.  Sound buzzer.

4. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equip with
photo-electric light rays.

C. Landing Buttons:  Stainless steel type, one for originating UP and one for originating DOWN
calls, one button only at terminating landings; marked with arrows.

D. Landing Position Indicators:  Illuminating white.
2.04 EMERGENCY POWER

A. Arrange elevator operation to operate under emergency power when normal power supply fails.
B. Emergency Power Supply:  Self-contained battery power.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that hoistway, pit, and machine room are ready for work of this section.
C. Verify hoistway shaft and openings are of correct size and within tolerance.
D. Verify location and size of machine foundation and position of machine foundation bolts.
E. Verify that electrical power is available and of the correct characteristics.

3.02 PREPARATION
A. Arrange for temporary electrical power for installation work and testing of elevator components.

3.03 INSTALLATION
A. Install system components.  Connect equipment to building utilities.
B. Provide conduit, boxes, wiring, and accessories.
C. Install hydraulic piping between cylinder and pump unit.
D. Mount machines on vibration and acoustic isolators, on bed plate and concrete pad.  Place on

structural supports and bearing plates.  Securely fasten to building supports.  Prevent lateral
displacement.

E. Accommodate equipment in space indicated.
F. Install guide rails using threaded bolts with metal shims and lock washers under nuts. 

Compensate for expansion and contraction movement of guide rails.
G. Accurately machine and align guide rails.  Form smooth joints with machined splice plates.
H. Bolt or weld brackets directly to structural steel hoistway framing.
I. Field Welds:  Chip and clean away oxidation and residue, wire brush; spot prime with two coats.
J. Coordinate installation of hoistway wall construction.
K. Install hoistway door sills, frames, and headers in hoistway walls.  Grout sills in place.  Set

entrances in vertical alignment with car openings and aligned with plumb hoistway lines.
L. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime

two coats.
M. Machine Room Components:  Clean and degrease; prime one coat, finish with one coat of

enamel.
N. Adjust equipment for smooth and quiet operation.

3.04 ERECTION TOLERANCES
A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with  ASME A17.1 .
B. Cab Movement on Aligned Guide Rails:  Smooth movement, with no objectionable lateral or

oscillating movement or vibration.
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3.05 FIELD QUALITY CONTROL
A. Testing and inspection by regulatory agencies will be performed at their discretion.

1. Schedule tests with agencies and notify Owner and Architect.
2. Obtain permits required to perform tests.
3. Document regulatory agency tests and inspections in accordance with the requirements of

Section 01 4000.
4. Perform tests required by regulatory agencies.
5. Furnish test and approval certificates issued by authorities having jurisdiction.

B. Perform testing and inspection in accordance with requirements of Section 01 4000.
1. Perform tests as required by ASME A17.2.
2. Provide two weeks written notice of date and time of tests.
3. Supply instruments and execute specific tests.

3.06 ADJUSTING
A. Adjust for smooth acceleration and deceleration of car so not to cause passenger discomfort.
B. Adjust automatic floor leveling feature at each floor to achieve 1/4 inch from flush.

3.07 CLEANING
A. Remove protective coverings from finished surfaces.
B. Clean surfaces and components ready for inspection.

3.08 PROTECTION
A. Do not permit construction traffic within cab after cleaning.
B. Protect installed products until project completion.
C. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

3.09 MAINTENANCE
A. See Section 01 7000 - Execution Requirements, for additional requirements relating to

maintenance service.
B. Provide a separate maintenance contract for specified maintenance service of one year.
C. Perform maintenance work using competent and qualified personnel under the supervision and

in the direct employ of the elevator manufacturer or original installer.
D. Maintenance service shall not be assigned or transferred to any agent or subcontractor without

prior written consent of Owner.
E. Provide service and maintenance of elevator system and components for one year from Date of

Substantial Completion.
F. Examine system components monthly.  Clean, adjust, and lubricate equipment.
G. Include systematic examination, adjustment, and lubrication of elevator equipment.  Maintain

hydraulic fluid levels.  Repair or replace parts whenever required.  Use parts produced by the
manufacturer of the original equipment.  Replace wire ropes when necessary to maintain the
required factor of safety.

H. Perform work without removing cars during peak traffic periods.
I. Provide emergency call back service at all hours for this maintenance period.
J. Maintain an adequate stock of parts for replacement or emergency purposes locally, near the

place of the Work.  Have personnel available to ensure the fulfillment of this maintenance
service, without unreasonable loss of time.

END OF SECTION 14 2010
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SECTION 22 0500 
COMMON WORK RESULTS FOR PLUMBING 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 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. Supports and anchorages. 

1.03 DEFINITIONS 
A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 

spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 
1. 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. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.04 SUBMITTALS 
A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 
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1.05 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. 

1.06 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. 
C. Materials and equipment stored on the site shall have protective covering to prevent damage 

and to prevent entrance of dirt, debris, and moisture.  
1.07 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 8 
Section "Access Doors." 

PART 2 PRODUCTS 
2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 
2.02 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. 
2.03 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. 
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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:  ASME B18.2.1, carbon steel, unless otherwise indicated. 
D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 
E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 
F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 

brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 
1. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

2.04 TRANSITION FITTINGS 
A. Plastic-to-Metal Transition Fittings: CPVC or PVC one-piece fitting with manufacturer's 

Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-
cement-joint end. 

B. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent 
dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

C. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC or PVC four-part union.  Include brass 
end, solvent-cement-joint end, rubber O-ring, and union nut. 

D. 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. 

2.05 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:  Factory-fabricated, union assembly, for 250-psig minimum working pressure 

at 180 deg F. 
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. 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. 

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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2.06 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. 

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:  Plastic.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.07 SLEEVES 
A. Galvanized-Steel Sheet:  Round sheet metal tube closed with snaplock or lapped and spot 

welded longitudinal joint.   
Minimum sheet metal thickness as follows: 
1. For sleeves 12-inches and smaller: 0.0276-inch-thickness (24-gauge).             
2. For sleeves 13-inches to 16-inches: 0.0336-inch thickness (22-gauge). 
3. For sleeves 17-inches to 20-inches: 0.0396-inch thickness (20-gauge). 
4. For sleeves 20-inches and larger:  0.0516-inch thickness (18-gauge). 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 
C. 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. 

2.08 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. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 
1. Finish:  Polished chrome-plated. 

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 
F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, 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. 

2.09 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. 
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PART 3 EXECUTION 
3.01 PLUMBING DEMOLITION 

A. Refer to Division 1 Sections "Cutting and Patching" and "Selective Demolition" for general 
demolition requirements and procedures. 

B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated 
to be removed.  Remove any and all mechanical systems, equipment, and components that are 
abandoned, inactive or unused as directed by the Owner. 
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug 

remaining piping with same or compatible piping material.  Piping to be removed includes 
piping, fittings, valves, components, insulation, hangers and attachments to structure. 

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material.  This applies to abandoned piping concealed behind 
inaccessible finishes, unless otherwise indicated. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity 
and quality. 

3.02 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 by Architect/Engineer. 

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. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

2. New Piping: 
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type with 

polished chrome-plated finish. 
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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 with polished 
chrome-plated finish. 

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-
steel type with spring clips and with polished chrome-plated finish. 

g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 
type with spring clips  and with polished chrome-plated finish. 

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 
spring clips  and with polished chrome-plated finish. 

k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with spring clips 
and with polished chrome-plated finish. 

l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type. 
M. Install floor plates for piping penetrations of equipment-room floors. 
N. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 

that completely covers opening. 
O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 

roof slabs, and through gypsum-board walls and partitions that are fire- and smoke-rated. 
1. Sleeves are not required for core-drilled holes, except where sleeves are required to 

extend above the floor in wet areas. 
2. 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 4 inches above finished floor level.  Extend cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified. 

b. Exception:  Extend floor sleeves in general areas other than mechanical equipment 
areas or other wet areas a minimum of 3/4 inch above the finished floor.  

3. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
4. Install sleeves that are large enough to provide 1/4-inch to 1/2-inch annular clear space 

between sleeve and pipe or pipe insulation, or as needed for a mechanical sleeve seal, if 
required.  Use the following sleeve materials: 
a. Steel Pipe Sleeves:  For  all pipe sizes. 
b. Galvanized Sheet Metal Sleeves:   May be used for all pipe sizes 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 7 Section 
"Sheet Metal Flashing and Trim" for flashing. 
1) Seal space outside of sleeve fittings with grout. 

5. 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 7 Section "Joint Sealants" for materials and installation. 

P. 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. 
2. 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. 
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Q. Underground, Exterior-Wall Pipe Penetrations:  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. 

R. Fire- and Smoke-Barrier Penetrations:  Maintain indicated fire- and smoke-rating of walls, 
partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop 
materials.  Refer to Division 7 Section "Through-Penetration Firestop Systems" for materials. 

S. Verify final equipment locations for roughing-in. 
T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. 
3.03 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. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 
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. 
G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 
H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 
I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 
2. 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. 

3. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 
K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

3.04 PIPING CONNECTIONS 
A. 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. Dry Piping Systems:  Install dielectric couplings, nipples and flanges to connect piping 
materials of dissimilar metals. 

4. Wet Piping Systems:  Install dielectric couplings, nipples and flanges  to connect piping 
materials of dissimilar metals. 

3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
A. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. Verify final equipment locations for roughing-in.  
B. Verify final equipment locations for roughing-in. 
C. Install equipment to allow maximum possible headroom unless specific mounting heights are 

not indicated. 
D. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 
E. 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. 

F. Install equipment to allow right of way for piping installed at required slope. 
3.06 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials 
and procedures to match original factory finish. 

3.07 CONCRETE BASES 
A. Concrete Bases and Curbs:  Cast-in-place bases and curbs are specified in Division 03 Section 

“Cast-in-Place Concrete.” 
1. Provide scaled layouts of bases and curbs with sizes and locations dimensioned to 

concrete walls and columns. 
2. Determine base and curb size based on purchased equipment shop drawings.  Base sizes 

and locations shall not be scaled from Drawings. 
3. Construct concrete bases of dimensions indicated, but not less than 4-inches all around 

supported unit. 
4. Anchor equipment to concrete bases and curbs according to manufacturer’s installation 

instructions and according to seismic codes at Project. 
3.08 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 5 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. 

3.09 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 
A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 

plumbing materials and equipment. 
B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 

will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 
3.10 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. 
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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 0529 
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 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. Equipment supports. 

B. Related Sections: 
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment support. 
1.03 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of the Valve and Fittings Industry Inc. 
1.04 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses. 
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. 
1.05 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
1.06 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
1.07 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 
2.01 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

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. 
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of. 
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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.. 

2.02 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. 

2.03 METAL FRAMING SYSTEMS 
A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc. 
c. Flex-Strut Inc. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut Corporation; Tyco International, Ltd. 
g. Wesanco, Inc. 

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 carbon steel. 
7. Metallic Coating:  Hot-dipped galvanized. 

2.04 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. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 
(688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) 
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. 
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2.05 FASTENER SYSTEMS 
A. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated or 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. 

2.06 EQUIPMENT SUPPORTS 
A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 
2.07 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 
3.01 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. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 
H. Install hangers and supports to allow controlled thermal 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. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 
J. 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. 

K. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

L. 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. 
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M. 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. 
3.02 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. 

3.03 METAL FABRICATIONS 
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 

supports. 
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. 
3.04 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. 
3.05 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. Apply 
paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 
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3.06 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 carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing 

systems and attachments for general service applications. 
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. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 
1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24. 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps. 
I. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 

specified in piping system Sections. 
J. Comply with MFMA-103 for metal framing system selections and applications that are not 

specified in piping system Sections. 
K. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 
END OF SECTION 22 0529 
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SECTION 22 0553 
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Valve tags. 

1.03 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.04 COORDINATION 
A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 
B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 PRODUCTS 
2.01 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 

inch thick, and having predrilled holes for attachment hardware. 
2. Letter Color:  Black. 
3. Background Color:  White. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-

1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

2.02 PIPE LABELS 
A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 

indicating service, and showing flow direction. 
B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference 

of pipe and to attach to pipe with fasteners or full self-adhesive banding at end of each label, 
lapping 1-1/2 inches. 

C. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 
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1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 
2.03 VALVE TAGS 

A. Valve Tags:  Stamped or engraved 1-1/2” diameter with 1/4-inch letters for piping system 
abbreviation and 1/2-inch numbers. 
1. Tag Material:  Brass, 0.0438 inch minimum thickness, and having predrilled or stamped 

5/32-inch holes for attachment hardware. 
2. Fasteners:  Brass S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 
1. Valve-tag schedule shall be included in operation and maintenance data. 

PART 3 EXECUTION 
3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.02 EQUIPMENT LABEL INSTALLATION 
A. Install or permanently fasten labels on each major item of mechanical equipment. 
B. Locate equipment labels where accessible and visible. 

3.03 PIPE LABEL INSTALLATION 
A. Pipe Labels:  Install pipe labels on each piping system.  Include arrows showing normal 

direction of flow.  Provide manufactured self-adhesive labels.  
B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

C. Pipe Label Color Schedule: 
1. Condensate Drain Piping: 

a. Background Color:  Green. 
b. Letter Color:  White. 

2. Roof Drain Piping: 
a. Background Color:  Green. 
b. Letter Color:  White. 

3.04 VALVE-TAG INSTALLATION 
A. Install tags on valves and control devices in piping systems, except check valves; valves within 

factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
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hose connections; and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 
1. Valve-Tag Size and Shape: 

a. Condensate Drain:  1-1/2 inches, round. 
2. Valve-Tag Color: 

a. Condensate Drain: Natural. 
3. Letter Color: 

a. Condensate Drain: Black. 
END OF SECTION 22 0553 
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SECTION 22 1413 
STORM DRAINAGE PIPING 

PART 1  GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

B. Related Sections: 
1. Division 33 Section "Storm Drainage" for storm drainage piping outside the building. 

1.03 PERFORMANCE REQUIREMENTS 
A. Components and installation shall be capable of withstanding the following minimum working 

pressure unless otherwise indicated: 
1. Storm Drainage Piping:  10-foot head of water. 

1.04 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 

1.05 INFORMATIONAL SUBMITTALS 
A. Field quality-control reports. 

PART 2  PRODUCTS 
2.01 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. 

2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 
A. Pipe and Fittings:  CISPI 301 . 
B. Pipe and Fittings:  ASTM A 888 or CISPI 301. 
C. CISPI, Hubless-Piping Couplings: 

1. CISPI 301, Hubless-Piping Couplings: ASTM C 1277 assembly of metal housing, 
corrosion-resistant fasteners, and ASTM C 564 rubber sleeve with integral center pipe 
stop.  Include gasket. 
a. Heavy-Duty, Type 304, Stainless-Steel Couplings:  ASTM A 666, Type 304, 

stainless-steel shield; stainless-steel bands; and sleeve. 
1) NPS 1-1/2 to NPS 4:  3-inch-wide shield with 4 bands. 
2) NPS 5 to NPS 10:  4-inch-wide shield with 6 bands. 

b. Heavy-Duty, Cast-Iron Couplings:  ASTM A 48, 2-piece, cast-iron housing; stainless-
steel bolts and nuts; and sleeve.  Include gasket. 

c. Heavy-Duty, Type 301, Stainless-Steel Couplings:  ASTM A 666, Type 301, 
stainless-steel shield; stainless-steel bands; and sleeve.  Include sealing sleeve. 
1) NPS 1-1/2 to NPS 4:  3-inch-wide shield with 4 bands. 
2) NPS 5 to NPS 10:  4-inch-wide shield with 6 bands. 

d. Compact, Stainless-Steel Couplings:  CISPI 310 with ASTM A 167, Type 301, or 
ASTM A 666, Type 301, stainless-steel corrugated shield; stainless-steel bands; and 
sleeve.  Include sealing sleeve. 
1) NPS 1-1/2 to NPS 4:  2-1/8-inch-wide shield with 2 bands. 
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2) NPS 5 and NPS 6:  3-inch-wide shield with 4 bands. 
3) NPS 8 and NPS 10:  4-inch-wide shield with 4 bands. 
4) NPS 12 and NPS 15:  5-1/2-inch-wide shield with 6 bands. 

2.03 PVC PIPE AND FITTINGS (ONLY WHERE PERMITTED BY LOCAL CODE) 
A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 
B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 

and to fit Schedule 40 pipe. 
C. Informational: Paragraphs below are from the previous TSP guide specification.  
D. PVC Special Fittings:  ASTM F 409, drainage-pattern tube and tubular fittings with ends as 

required for application. 
E. Retain paragraph below for MN projects.  
F. Adhesive Primer:  NSF Standard Number 14. 
G. Retain paragraph below for other than MN projects.  
H. Adhesive Primer:  ASTM F 656. 

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer 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." 

I. Solvent Cement:  ASTM D 2564. 
1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Solvent cement 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." 

2.04 SPECIALTY PIPE FITTINGS 
A. 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. Transition Couplings for Underground Pressure Piping:  AWWA C219 metal, sleeve-type 
coupling or other manufactured fitting same size as, with pressure rating at least equal to 
and ends compatible with, piping to be joined.   Unshielded, Nonpressure Transition 
Couplings: 
a. Standard:  ASTM C 1173. 
b. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

c. Sleeve Materials: 
1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

3. Shielded, Nonpressure Transition Couplings: 
a. Standard:  ASTM C 1460. 
b. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 
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PART 3  EXECUTION 
3.01 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 2 
Section "Earthwork." 

3.02 PIPING INSTALLATION 
A. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 
B. 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. 

C. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
D. Install piping to permit valve servicing. 
E. Install piping free of sags and bends. 
F. Install fittings for changes in direction and branch connections. 
G. Install piping to allow application of insulation. 
H. Make changes in direction for storm drainage piping using appropriate branches, bends, and 

long-sweep bends.  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. 

I. Lay buried building storm 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. 

J. Install storm drainage piping at the following minimum slopes unless otherwise indicated: 
1. Building Storm Drain:  1/4 inch per foot downward in direction of flow for piping NPS 3 and 

smaller; 1/4 inch per foot downward in direction of flow for piping NPS 4 and larger. 
2. Horizontal Storm-Drainage Piping:  1/4 inch per foot downward in direction of flow. 

K. 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." 

L. Install underground PVC piping according to ASTM D 2321 
M. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building storm drains connect to building 
storm sewers in storm drainage gravity-flow piping.  Install cleanout fitting with closure 
plug inside the building in storm drainage force-main piping.  Comply with requirements 
for cleanouts specified in Division 22 Section "Storm Drainage Piping Specialties." 

N. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

O. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 22 Section "Common Work Results for Plumbing." 

P. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 22 Section "Common Work Results for 
Plumbing." 

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 22 Section "Common Work Results for 
Plumbing." 
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3.03 JOINT CONSTRUCTION 
A. Hubless, Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 
B. Flanged Joints:  Align bolt holes.  Select appropriate gasket material, size, type, and thickness.  

Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.  Torque bolts in 
cross pattern. 

C. Plastic, Piping, Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 
2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.04 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: non-pressure transition couplings. 

3.05 HANGER AND SUPPORT INSTALLATION 
A. Comply with requirements for pipe hanger and support devices and installation specified in 

Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
4. 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. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

6. Base of Vertical Piping:  MSS Type 52, spring hangers. 
B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 
C. Support vertical piping and tubing at base and at each floor. 
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. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12:  60 inches with 7/8-inch rod. 
6. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings is 

limited to 60 inches. 
F. Install supports for vertical cast-iron soil piping every 15 feet. 
G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 

instructions. 
3.06 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 
B. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to 

join dissimilar piping materials. 
C. Connect storm drainage piping to roof drains and storm drainage specialties. 
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1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover 
flush with floor. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

3.07 IDENTIFICATION 
A. Identify storm drainage piping.  Comply with requirements for identification specified in 

Division 22 Section "Identification for Plumbing Piping and Equipment." 
3.08 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. 
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 storm drainage 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 storm drainage 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested. 

3. Test Procedure:  Test storm drainage piping 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 until completion of inspection, 
water level must not drop.  Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 
3.09 CLEANING 

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. 

3.10 PIPING SCHEDULE 
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 
B. Provide metal pipe clamp for piping protection to avoid damage.  
C. Aboveground Storm Drainage Piping:  Subject to compliance with local codes, use any of the 

following piping materials for each size range:   
1. NPS 2 to NPS 10:  

a. Hubless, cast-iron piping   
b. Solid wall PVC, PVC socket fittins, and solvent-cemented joints 
c. Couplings:  Heavy-duty, cast iron. 
d. Dissimilar Pipe-material couplings: shielded, non-pressure transition couplings.  
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D. Underground Storm Drainage Piping:  Use any of the following piping materials for each size 
range: 
1. NPS 3 and NPS 10:   

a. Hubless, cast-iron piping   
b. Solid wall PVC, PVC socket fittins, and solvent-cemented joints 
c. Couplings:  Heavy-duty, cast iron. 

END OF SECTION 22 1413 
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SECTION 22 1423 
STORM DRAINAGE PIPING SPECIALTIES 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Area drains. 
2. Miscellaneous storm drainage piping specialties. 
3. Cleanouts. 
4. Flashing materials. 

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

1.04 QUALITY ASSURANCE 
A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 
PART 2 PRODUCTS 
2.01 AREA DRAINS 

A. Cast-Iron, Large-Sump, General-Purpose Area Drains: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Josam Company. 
b. Smith, Jay R. Mfg. Co. 
c. Tyler Pipe. 
d. Watts Water Technologies, Inc. 
e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.4, for general-purpose area drains. 
3. Dimension of Body:  Nominal 15-inch diameter. 
4. Combination Flashing Ring and Gravel Stop:  Required. 
5. Outlet:  Bottom. 
6. Underdeck Clamp:  Required. 
7. Other Requirements:  Refer to Schedule on Drawings. 

2.02 CLEANOUTS 
A. Exposed Metal Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Tyler Pipe; Wade Div. 
d. Watts Drainage Products Inc. 
e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for cast-iron cleanout test tee. 
3. Size:  Same as connected drainage piping 
4. Body Material:  Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure:  Countersunk or raised-head, brass plug. 
6. Closure Plug Size:  Same as cleanout size. 
7. Examples:   

a. Josam 58910 no-hub cleanout tee with plug. 
b. Josam 58900 ho-hub cleanout ferrule with plug. 
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B. Metal Floor Cleanouts: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Tyler Pipe; Wade Div. 
d. Watts Drainage Products Inc. 
e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout. 
3. Size:  Same as connected branch. 
4. Type:  Threaded, adjustable housing. 
5. Body or Ferrule:  Coated cast-iron. 
6. Clamping Device:  Required for membrane floors. 
7. Outlet Connection:  Inside caulk or no-hub. 
8. Closure:  ABS cleanout plug. 
9. Adjustable Housing Material:  Cast-iron with threads. 
10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy, scoriated cover. 
11. Frame and Cover Shape:  Round; or square where indicated. 
12. Top Loading Classification:  Medium duty; or heavy duty where indicated. 
13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 
14. Examples: 

a. Josam 55000-1 Leveleze Kleenatron II, round nickel-bronze cover. 
b. Josam 55000-1-SQ Leveleze Kleenatron II, square nickel-bronze cover. 
c. Josam 55000 Leveleze Kleenatron II, heavy duty, round cast iron cover. 

2.03 FLASHING MATERIALS 
A. Flashing materials are specified in Division 07 Sections. 
B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-

inch minimum thickness unless otherwise indicated.  Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated. 

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness. 

D. Fasteners:  Metal compatible with material and substrate being fastened. 
E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 

required for installation; matching or compatible with material being installed. 
F. Solder:  ASTM B 32, lead-free alloy. 
G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 EXECUTION 
3.01 INSTALLATION 

A. Install drains at low points of deck areas according to precast manufacturer's written installation 
instructions.  Materials are specified in Division 07 Sections. 
1. Install flashing collar or flange of drain to prevent leakage between drain and adjoining 

roofing.  Maintain integrity of waterproof membranes where penetrated. 
2. Install expansion joints, if indicated, in roof drain outlets. 
3. Position roof drains for easy access and maintenance. 

B. Install cleanouts in aboveground piping and building drain piping according to the following 
instructions unless otherwise indicated: 
1. Use cleanouts the same size as drainage piping up to NPS 4.  Use NPS 4 for larger 

drainage piping unless larger cleanout is indicated. 
2. Locate cleanouts at each change in direction of piping greater than 45 degrees. 
3. Locate cleanouts at minimum intervals of 50 feet for piping NPS 4 and smaller and 75 feet 

for larger piping. 



Peachtree Corners Parking Deck  22 1423 - 3 
LDDI Project No. - 116018.00  STORM DRAINAGE PIPING SPECIALTIES 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

4. Locate cleanouts at base of each vertical leader 
5. Unfinished Floors:  Cast iron body with round nickel bronze top. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

D. Install wall cleanouts in vertical conductors.  Install access door in wall if indicated. 
E. Install sleeve flashing device with each conductor passing through floors with waterproof 

membrane. 
3.02 CONNECTIONS 

A. Comply with requirements for piping specified in Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

3.03 FLASHING INSTALLATION 
A. Refer to Division 07 Sections for roofing and flashings installations.   
B. Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage 

shapes are required.  Join flashing according to the following if required: 
1. Lead Sheets:  Burn joints of 6.0-lb/sq. ft. lead sheets, 0.0938-inch thickness or thicker.  

Solder joints of 4.0-lb/sq. ft. lead sheets, 0.0625-inch thickness or thinner. 
2. Copper Sheets:  Solder joints of copper sheets. 

C. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 
1. Pipe Flashing:  Sleeve type, matching the pipe size, with a minimum length of 10 inches 

and with skirt or flange extending at least 8 inches around pipe. 
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 
D. Set flashing on floors and roofs in solid coating of bituminous cement. 
E. Secure flashing into sleeve and specialty clamping ring or device. 
F. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.04 PROTECTION 
A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work. 
B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 1423 
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SECTION 22 1429 
SUMP PUMPS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Submersible sump pumps. 
2. Sump-pump basins and basin covers. 

1.03 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles. Include rated capacities, 
operating characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Wiring Diagrams:  For power, signal, and control wiring. 
1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For pumps and controls, to include in operation and 
maintenance manuals. 

1.05 QUALITY ASSURANCE 
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
B. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Retain shipping flange protective covers and protective coatings during storage. 
B. Protect bearings and couplings against damage. 
C. Comply with pump manufacturer's written rigging instructions for handling. 

PART 2 PRODUCTS 
2.01 SUBMERSIBLE SUMP PUMPS 

A. Submersible, Fixed-Position, Single-Seal Sump Pumps: 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
a. Bell & Gossett Domestic Pump; ITT Corporation. 
b. Goulds Pumps; ITT Corporation. 
c. Grundfos Pumps Corp. 
d. Weil Pump Company, Inc. 
e. Zoeller Company. 

2. Description:  Factory-assembled and -tested sump-pump unit. 
3. Pump Type:  Submersible, end-suction, single-stage, close-coupled, overhung-impeller, 

centrifugal sump pump as defined in HI 1.1-1.2 and HI 1.3. 
4. Pump Casing:  Cast iron, with strainer inlet, legs that elevate pump to permit flow into 

impeller, and vertical discharge for piping connection. 
5. Impeller:  Statically and dynamically balanced, ASTM A 48/A 48M, Class No. 25 A cast 

iron, design for clear wastewater handling, and keyed and secured to shaft. 
6. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball 

bearings. 
7. Seal:  Mechanical. 
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8. Motor:  Hermetically sealed, capacitor-start type; with built-in overload protection; lifting 
eye or lug; and three-conductor, waterproof power cable of length required and with 
grounding plug and cable-sealing assembly for connection at pump. 

9. Controls: 
a. Enclosure:  NEMA 250, Type 1. 
b. Switch Type:  Pedestal-mounted float switch with float rods and rod buttons. 
c. Float Guides:  Pipe or other restraint for floats and rods in basins of depth greater 

than 60 inches. 
d. Pump Controller:  Discharge pipe mounted level sensors. Turns pump “on”; turns 

pump “off” with 2-1/2-inch differential.   
e. Oil Smart Oil Detection (only use for elevator sump pump): Discharge pipe mounted 

sensor. Allows pump to operate if water is present; turns pump off if oil is detected. 
f. Oil Smart Alarm Panel (only use for elevator sump pump):  Wall-mounted NEMA 4X 

simplex panel with high water audible alarm, high water red light alarm, oil present 
yellow light alarm, white light water present alarm.   

g. Alarm Panel: Wall-mounted NEMA 4X simplex panel with high water audible 
alarm, high water red light alarm.   

h. UL Listed interconnecting cords with 3-prong power plug (length as required). 
i. Control system interface:  

1) On-off status of pump. 
2) Alarm status.  

B. Sump Pump Capacities and Characteristics:  See Schedule on Drawings. 
2.02 SUMP-PUMP BASINS AND BASIN COVERS 

A. Basins:  Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall 
openings for pipe connections. 
1. Material:  Fiberglass or Polyethylene. 
2. Reinforcement:  Mounting plates for pumps, fittings, and accessories. 
3. Anchor Flange:  Same material as or compatible with basin sump, cast in or attached to 

sump, in location and of size required to anchor basin in concrete slab. 
B. Basin Covers:  Fabricate metal cover with openings having gaskets, seals, and bushings; for 

access to pumps, pump shafts, control rods, discharge piping, vent connections, and power 
cables. 

C. Sump-Pump Basin Size and Cover:  See Schedule on Drawings. 
2.03 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Division 22 Section "Common Motor 
Requirements for Plumbing Equipment." 
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 

devices and connections specified in Division 26 Sections. 
B. Motors for submersible pumps shall be hermetically sealed. 

PART 3 EXECUTION 
3.01 EARTHWORK 

A. Excavation and filling are specified in Division 31 Section "Earth Moving." 
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3.02 EXAMINATION 
A. Examine roughing-in for plumbing piping to verify actual locations of drainage piping 

connections before sump pump installation. 
3.03 INSTALLATION 

A. Pump Installation Standards:  Comply with HI 1.4 for installation of sump pumps. 
3.04 CONNECTIONS 

A. Comply with requirements for piping specified in Division 22 Section "Sanitary Waste and Vent 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 
3.05 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Perform each visual and mechanical inspection. 
2. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 
B. Pumps and controls will be considered defective if they do not pass tests and inspections. 
C. Prepare test and inspection reports. 

3.06 STARTUP SERVICE 
A.  Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
3.07 ADJUSTING 

A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer. 
B. Adjust control set points. 

3.08 DEMONSTRATION 
A. Train Owner's maintenance personnel for a minimum of one (1) hour to adjust, operate, and 

maintain controls and pumps. 
END OF SECTION 22 1429  
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SECTION 23 0500 
BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, apply to this Section. 

1.02 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. 

1.03 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 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. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.04 SUBMITTALS 
A. Product Data:  For the following: 
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1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates. 
1.05 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 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. 

1.06 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. 
1.07 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.   

PART 2 PRODUCTS 
2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

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

2.02 PIPE, TUBE, AND FITTINGS 
A. Refer to individual 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. 

2.03 JOINING MATERIALS 
A. Refer to individual 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 (3.2-mm) maximum thickness 

unless thickness or specific material is indicated. 
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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 (3.2 mm) thick, unless otherwise indicated; and 
full-face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 
D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 
E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 
F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 

brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 
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. 
2.04 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. 

2. Underground Piping NPS 1-1/2 (DN 40) and Smaller:  Manufactured fitting or coupling. 
3. Underground Piping NPS 2 (DN 50) and Larger:  AWWA C219, metal sleeve-type 

coupling. 
4. Aboveground Pressure Piping:  Pipe fitting. 

B. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's 
Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-
cement-joint end. 
1. Manufacturers: 

a. Eslon Thermoplastics. 
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. 
D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC and PVC four-part union.  Include 

brass end, solvent-cement-joint end, rubber O-ring, and union nut. 
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1. Manufacturers: 
a. NIBCO INC. 
b. NIBCO, Inc.; Chemtrol Div. 

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. 

2.05 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:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum 

working pressure at 180 deg F (82 deg C). 
1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
(1035- or 2070-kPa) 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. 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. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig (1035- 
or 2070-kPa) 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 (2070-kPa) minimum working pressure at 225 deg F 
(107 deg C). 
1. Manufacturers: 

a. Calpico, Inc. 
b. Lochinvar Corp. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 
deg F (107 deg C). 
1. Manufacturers: 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.06 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. 

2. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Plastic, Carbon steel, or Stainless steel.  Include two for each sealing 
element. 

4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating, or Stainless 
steel of length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

2.07 SLEEVES 
A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) 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. 
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. 
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2.08 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 or spring clips and chrome-plated finish. 
F. Split-Plate, Stamped-Steel Type:  With concealed or exposed-rivet hinge, set screw or spring 

clips, 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. 

2.09 GROUT 
A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics: Post-hardening, volume-adjusting, non-staining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 EXECUTION 
3.01 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and other Sections of these specifications 
specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
F. Install piping to permit valve servicing. 
G. Install piping at indicated slopes. 
H. Install piping free of sags and bends. 
I. Install fittings for changes in direction and branch connections. 
J. Install piping to allow application of insulation. 
K. Select system components with pressure rating equal to or greater than system operating 

pressure. 
L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 



Peachtree Corners Parking Deck  23 0500 - 7 
LDDI Project No. - 116018.00  BASIC MECHANICAL MATERIALS AND METHODS 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

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 Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-

steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or Split-casting, 

cast-brass type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge and set screw. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished 

chrome-plated or rough-brass finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 

concealed or exposed-rivet hinge and set screw or spring clips. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or 

spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type. 

M. Sleeves are not required for core-drilled holes. 
N. Permanent sleeves are not required for holes formed by removable PE sleeves. 
O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 

roof slabs. 
P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 

and concrete floor and roof slabs. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches (50 mm) 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 (6.4-mm) annular clear space 

between sleeve and pipe or pipe insulation.  Use the following sleeve materials: 
a. PVC or Steel Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150). 
b. Steel Sheet Sleeves:  For pipes NPS 6 (DN 150) 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 (50 mm) above finished floor level.  Refer to other sections 
of these specifications describing "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 other sections of these specifications describing "Joint Sealants" for materials and 
installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using 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. 
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1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) 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 (25-
mm) 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.  Refer to other sections of 
these specifications describing "Through-Penetration Firestop Systems" 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. 
3.02 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and other sections of these 
specifications 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. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 
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. 
G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 
H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 
I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 
1. 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. 
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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 Non-pressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Non-pressure Transition Fittings:  Join according to ASTM D 3138 Appendix. 

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 
K. Plastic Non-pressure Piping Gasketed Joints:  Join according to ASTM D 3212. 
L. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according 

to pipe manufacturer's written instructions. 
3.03 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 
1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 
3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 

dissimilar metals. 
4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 

materials of dissimilar metals. 
3.04 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 mechanical 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. 
3.05 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials 
and procedures to match original factory finish. 

3.06 CONCRETE BASES 
A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 

written instructions and according to seismic codes at Project. 
1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) 

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 (450-mm) 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. 
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7. Use [3000-psi (20.7-MPa)] <Insert other>, 28-day compressive-strength concrete and 
reinforcement as specified in other sections of these specifications. 

3.07 ERECTION OF METAL SUPPORTS AND ANCHORAGES 
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor mechanical materials and equipment. 
B. Field Welding:  Comply with AWS D1.1. 

3.08 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 
A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 

mechanical materials and equipment. 
B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 

will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 
3.09 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 0513 
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section includes general requirements for single-phase and polyphase, general-purpose, 

horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up 
to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.03 COORDINATION 
A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 

following: 
1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 PRODUCTS 
2.01 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 
B. Comply with IEEE 841 for severe-duty motors. 

2.02 MOTOR CHARACTERISTICS 
A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 

(1000 m) above sea level. 
B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 

loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

2.03 POLYPHASE MOTORS 
A. Description: NEMA MG 1, Design B, medium induction motor. 
B. Efficiency: Energy efficient, as defined in NEMA MG 1. 
C. Service Factor: 1.15. 
D. Multispeed Motors: Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors: Separate winding for each speed. 
F. Rotor: Random-wound, squirrel cage. 
G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
H. Temperature Rise: Match insulation rating. 
I. Insulation: Class F. 
J. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 
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K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 
A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 

requirements for controller with required motor leads. Provide terminals in motor terminal box, 
suited to control method. 

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 
1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time rise pulses produced by 
pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation. 
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected 

motors. 
C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

2.05 SINGLE-PHASE MOTORS 
A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 

requirements of specific motor application: 
1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 

thrust loading. 
D. Motors 1/20 HP and Smaller: Shaded-pole type. 
E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 

when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation. Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 EXECUTION (Not Applicable) 
END OF SECTION 23 0513 
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SECTION 23 0529 
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Fastener systems. 
2. Equipment supports. 

B. Related Sections: 
1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment supports. 
2. Section 230516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides and 

anchors. 
3. Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices. 
4. Section 233113 "Metal Ducts" for duct hangers and supports. 

1.03 DEFINITIONS 
A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.04 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. 

1.05 ACTION SUBMITTALS 
A. Product Data: For each type of product indicated. 
B. Shop Drawings: 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. Pipe stands. 
4. 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. 

1.06 INFORMATIONAL SUBMITTALS 
A. Welding certificates. 

1.07 QUALITY ASSURANCE 
A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code. 
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PART 2 PRODUCTS 
2.01 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.02 EQUIPMENT SUPPORTS 
A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 
2.03 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 (34.5-MPa), 28-day compressive strength. 

PART 3 EXECUTION 
3.01 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. Fastener System Installation: 
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

D. Pipe Stand Installation: 
1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 

smooth roof surface. Do not penetrate roof membrane. 
2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 

mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for 
curbs. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 
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G. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

H. Install lateral bracing with pipe hangers and supports to prevent swaying. 
I. 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. 

J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

K. 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. 

L. 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 (DN 100) 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 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch 
(1.22 mm) thick. 

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 
3.02 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. 

3.03 METAL FABRICATIONS 
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 

supports. 
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. 
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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. 
3.04 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. 
3.05 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 a minimum dry film thickness of 2.0 mils (0.05 

mm). 
B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 

of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting" 
C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 
3.06 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

C. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

D. 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 (150 mm) for heavy 

loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) 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 (49 to 232 deg C) piping 

installations. 
E. 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. 
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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. 
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 (340 kg). 
b. Medium (MSS Type 32): 1500 lb (680 kg). 
c. Heavy (MSS Type 33): 3000 lb (1360 kg). 

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. 
F. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 
1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches (32 mm). 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 
a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

G. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

H. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 23 0529 
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SECTION 23 0548.13 
VIBRATION CONTROLS FOR HVAC 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Elastomeric isolation pads. 
2. Restrained-spring isolators. 
3. Spring hangers. 

B. Related Requirements: 
1. Section 210548.13 "Vibration Controls for Fire Suppression" for devices for fire-

suppression equipment and systems. 
2. Section 220548.13 "Vibration Controls for Plumbing" for devices for plumbing equipment 

and systems. 
1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include rated load, rated deflection, and overload capacity for each vibration isolation 

device. 
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type 

and size of vibration isolation device type required. 
B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment. Include adjustable 
motor bases, rails, and frames for equipment mounting. 

2. 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 each vibration isolation device. 
1. Include design calculations for selecting vibration isolators and for designing vibration 

isolation bases. 
1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation for HVAC 
piping and equipment with other systems and equipment in the vicinity, including other supports 
and restraints, if any. 

B. Qualification Data: For testing agency. 
C. Welding certificates. 
D. Air-Mounting System Performance Certification: Include natural frequency, load, and damping 

test data performed by an independent agency. 
1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air-spring mounts and restrained-air-spring mounts to 
include in operation and maintenance manuals. 
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1.06 QUALITY ASSURANCE 
A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 
PART 2 PRODUCTS 
2.01 ELASTOMERIC ISOLATION PADS 

A. Elastomeric Isolation Pads: 
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. California Dynamics Corporation. 
b. Kinetics Noise Control, Inc. 
c. Mason Industries, Inc. 
d. Vibration Eliminator Co., Inc. 
e. Vibration Isolation. 
f. Vibration Mountings & Controls, Inc. 

2. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading 
over pad area. 

3. Size: Factory or field cut to match requirements of supported equipment. 
4. Pad Material: Oil and water resistant with elastomeric properties. 
5. Surface Pattern: Smooth pattern. 
6. Infused nonwoven cotton or synthetic fibers. 
7. Load-bearing metal plates adhered to pads. 
8. Sandwich-Core Material: Resilient. 

a. Surface Pattern: Smooth pattern. 
b. Infused nonwoven cotton or synthetic fibers. 

2.02 RESTRAINED-SPRING ISOLATORS 
A. Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint:. 

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. Kinetics Noise Control, Inc. 
b. Mason Industries, Inc. 
c. Novia; A Division of C&P. 
d. Vibration Eliminator Co., Inc. 
e. Vibration Isolation. 

2. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight 
being removed. 
a. Base with holes for bolting to structure with an elastomeric isolator pad attached to 

the underside. Bases shall limit floor load to 500 psig (3447 kPa). 
b. Top plate with threaded mounting holes. 
c. Internal leveling bolt that acts as blocking during installation. 

3. Restraint: Limit stop as required for equipment and authorities having jurisdiction. 
4. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load. 

http://www.specagent.com/Lookup?ulid=7632
http://www.specagent.com/Lookup?uid=123456867416
http://www.specagent.com/Lookup?uid=123456867418
http://www.specagent.com/Lookup?uid=123456867419
http://www.specagent.com/Lookup?uid=123456867420
http://www.specagent.com/Lookup?uid=123456867421
http://www.specagent.com/Lookup?uid=123456867422
http://www.specagent.com/Lookup?ulid=7646
http://www.specagent.com/Lookup?uid=123456867480
http://www.specagent.com/Lookup?uid=123456867481
http://www.specagent.com/Lookup?uid=123457080865
http://www.specagent.com/Lookup?uid=123456867482
http://www.specagent.com/Lookup?uid=123456867483
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5. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
6. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
7. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
2.03 SPRING HANGERS 

A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in 
Compression:. 
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. Kinetics Noise Control, Inc. 
b. Mason Industries, Inc. 
c. Novia; A Division of C&P. 
d. Vibration Eliminator Co., Inc. 
e. Vibration Isolation. 
f. Vibration Mountings & Controls, Inc. 

2. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency. 

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 
at rated load. 

4. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
5. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
6. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame. 
8. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded 

rod. 
9. Self-centering hanger rod cap to ensure concentricity between hanger rod and support 

spring coil. 
2.04 VIBRATION ISOLATION EQUIPMENT BASES 

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: 

a. Kinetics Noise Control, Inc. 
b. Mason Industries, Inc. 
c. Novia; A Division of C&P. 
d. Vibration Eliminator Co., Inc. 
e. Vibration Isolation. 
f. Vibration Mountings & Controls, Inc 

B. Steel Rails: Factory-fabricated, welded, structural-steel rails. 
1. Design Requirements: Lowest possible mounting height with not less than 1-inch (25-mm) 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide rails. 
a. Include supports for suction and discharge elbows for pumps. 

http://www.specagent.com/Lookup?ulid=7646
http://www.specagent.com/Lookup?uid=123456867480
http://www.specagent.com/Lookup?uid=123456867481
http://www.specagent.com/Lookup?uid=123457080865
http://www.specagent.com/Lookup?uid=123456867482
http://www.specagent.com/Lookup?uid=123456867483
http://www.specagent.com/Lookup?uid=123456867484
http://www.specagent.com/Lookup?ulid=7646
http://www.specagent.com/Lookup?uid=123456867480
http://www.specagent.com/Lookup?uid=123456867481
http://www.specagent.com/Lookup?uid=123457080865
http://www.specagent.com/Lookup?uid=123456867482
http://www.specagent.com/Lookup?uid=123456867483
http://www.specagent.com/Lookup?uid=123456867484
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2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Rails 
shall have shape to accommodate supported equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

C. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails. 
1. Design Requirements: Lowest possible mounting height with not less than 1-inch (25-mm) 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases 
or rails. 
a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Bases 
shall have shape to accommodate supported equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

D. Concrete Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for 
placement of cast-in-place concrete. 
1. Design Requirements: Lowest possible mounting height with not less than 1-inch (25-mm) 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases 
or rails. 
a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Bases 
shall have shape to accommodate supported equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

4. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors 
in place during placement of concrete. Obtain anchor-bolt templates from supported 
equipment manufacturer. 

PART 3 EXECUTION 
3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation control devices for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
3.02 VIBRATION CONTROL DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 033000 "Cast-in-Place Concrete." 

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment. 

3.03 VIBRATION ISOLATION EQUIPMENT BASES INSTALLATION 
A. Coordinate the location of embedded connection hardware with supported equipment 

attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 033000 "Cast-in-Place Concrete." 

3.04 VIBRATION ISOLATION EQUIPMENT SCHEDULE 
A. Inline ceiling fan: Elastomeric isolation pads, 0.5 inch deflection. 
B. Inline centrifugal fan: Spring hanger, 1 inch deflection.  
C. Fan inside rooftop unit air handling units: Spring isolator, 1 inch deflection. 



Peachtree Corners Parking Deck  23 0548.13 - 5 
LDDI Project No. - 116018.00  VIBRATION CONTROLS FOR HVAC 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

D. Utility fan: Spring isolator, 1 inch deflection.   
E. Condensing units: Elastomeric isolation pads or mounts, 0.5 inch deflection 

END OF SECTION 23 0548.13 
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SECTION 23 0553 
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Stencils. 
4. Warning tags. 

1.03 ACTION SUBMITTALS 
A. Product Data: For each type of product. 
B. Samples: For color, letter style, and graphic representation required for each identification 

material and device. 
C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 

content for each label. 
D. Valve numbering scheme. 
E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 PRODUCTS 
2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. Carlton Industries, LP. 
b. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

2. Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, and having 
predrilled or stamped holes for attachment hardware. 

3. Letter Color: Blue. 
4. Background Color: White. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 2-

1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 

24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 
and proportionately larger lettering for greater viewing distances. Include secondary 
lettering two-thirds to three-quarters the size of principal lettering. 

7. Fasteners: Stainless-steel rivets. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123456944707
http://www.specagent.com/Lookup?uid=123456944708
http://www.specagent.com/Lookup?uid=123456944709
http://www.specagent.com/Lookup?uid=123456944711
http://www.specagent.com/Lookup?uid=123456944712
http://www.specagent.com/Lookup?uid=123456944714
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B. Plastic Labels for Equipment: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 
the following: 
a. Carlton Industries, LP. 
b. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware. 

3. Letter Color: Blue. 
4. Background Color: White. 
5. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C). 
6. Minimum Label Size: Length and width vary for required label content, but not less than 2-

1/2 by 3/4 inch (64 by 19 mm). 
7. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 

24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 
and proportionately larger lettering for greater viewing distances. Include secondary 
lettering two-thirds to three-quarters the size of principal lettering. 

8. Fasteners: Stainless-steel rivets or self-tapping screws. 
9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) 
bond paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number 
and title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.02 WARNING SIGNS AND LABELS 
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: 
a. Carlton Industries, LP. 
b. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch (1.6 mm) thick, and having predrilled holes for attachment hardware. 

C. Letter Color: Red. 
D. Background Color: White. 
E. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C). 

http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123456944707
http://www.specagent.com/Lookup?uid=123456944708
http://www.specagent.com/Lookup?uid=123456944709
http://www.specagent.com/Lookup?uid=123456944711
http://www.specagent.com/Lookup?uid=123456944712
http://www.specagent.com/Lookup?uid=123456944714
http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123456944707
http://www.specagent.com/Lookup?uid=123456944708
http://www.specagent.com/Lookup?uid=123456944709
http://www.specagent.com/Lookup?uid=123456944711
http://www.specagent.com/Lookup?uid=123456944712
http://www.specagent.com/Lookup?uid=123456944714
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F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch (64 by 19 mm). 

G. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-quarters the size of principal lettering. 

H. Fasteners: Stainless-steel rivets or self-tapping screws. 
I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 
J. Label Content: Include caution and warning information plus emergency notification 

instructions. 
2.03 STENCILS 

A. Stencils for Piping: 
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. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. Marking Sevices Inc. 

2. Lettering Size: Size letters according to ASME A13.1 for piping. 
3. Stencil Material: Aluminum. 
4. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in 

ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated. Paint may be in pressurized spray-can form. 
B. Stencils for Ducts: 

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. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

2. Lettering Size: Minimum letter height of 1-1/4 inches (32 mm) for viewing distances up to 
15 feet (4-1/2 m) and proportionately larger lettering for greater viewing distances. 

3. Stencil Material:  Aluminum. 
4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form. 

C. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational 
Instructions: 

http://www.specagent.com/Lookup?ulid=9466
http://www.specagent.com/Lookup?uid=123456944758
http://www.specagent.com/Lookup?uid=123456944759
http://www.specagent.com/Lookup?uid=123456944760
http://www.specagent.com/Lookup?uid=123456944761
http://www.specagent.com/Lookup?uid=123456944762
http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123456944707
http://www.specagent.com/Lookup?uid=123456944708
http://www.specagent.com/Lookup?uid=123456944709
http://www.specagent.com/Lookup?uid=123456944711
http://www.specagent.com/Lookup?uid=123456944712
http://www.specagent.com/Lookup?uid=123456944714
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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. Carlton Industries, LP. 
b. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

2. Lettering Size: Minimum letter height of 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm) and proportionately larger lettering for greater viewing distances. 

3. Stencil Material:  Aluminum. 
4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form. 

2.04 WARNING 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. Champion America. 
c. Craftmark Pipe Markers. 
d. Kolbi Pipe Marker Co. 
e. LEM Products Inc. 
f. Seton Identification Products. 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing. 
1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color: Safety-yellow background with black lettering. 

PART 3 EXECUTION 
3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.02 GENERAL INSTALLATION REQUIREMENTS 
A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 
B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.03 EQUIPMENT LABEL INSTALLATION 
A. Install or permanently fasten labels on each major item of mechanical equipment. 
B. Locate equipment labels where accessible and visible. 

http://www.specagent.com/Lookup?ulid=9462
http://www.specagent.com/Lookup?uid=123456944707
http://www.specagent.com/Lookup?uid=123456944708
http://www.specagent.com/Lookup?uid=123456944709
http://www.specagent.com/Lookup?uid=123456944711
http://www.specagent.com/Lookup?uid=123456944712
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3.04 WARNING-TAG INSTALLATION 
A. Write required message on, and attach warning tags to, equipment and other items where 

required. 
END OF SECTION 23 0553 
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SECTION 23 2300 
REFRIGERANT PIPING 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, apply to this Section. 

1.02 SUMMARY 
A. This Section includes refrigerant piping used for air-conditioning applications. 

1.03 PERFORMANCE REQUIREMENTS 
A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Heat-Pump Applications:  535 psig (3689 kPa). 
2. Hot-Gas and Liquid Lines:  535 psig (3689 kPa). 

1.04 SUBMITTALS 
A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include 

pressure drop, based on manufacturer's test data, for the following: 
1. Thermostatic expansion valves. 
2. Solenoid valves. 
3. Hot-gas bypass valves. 
4. Filter dryers. 
5. Strainers. 

B. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and 
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil 
traps, double risers, wall and floor penetrations, and equipment connection details.  Show 
interface and spatial relationships between piping and equipment. 
1. Shop Drawing Scale:  1/4 inch equals 1 foot (1:50). 
2. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual 

piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to 
accommodate, as a minimum, equipment provided, elevation difference between 
compressor and evaporator, and length of piping to ensure proper operation and 
compliance with warranties of connected equipment. 

C. Field quality-control test reports. 
D. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include in 

maintenance manuals. 
1.05 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 
C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.06 PRODUCT STORAGE AND HANDLING 
A. Store piping in a clean and protected area with end caps in place to ensure that piping interior 

and exterior are clean when installed. 
1.07 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.  These 
items are specified in Division 7 Section "Roof Accessories." 



Peachtree Corners Parking Deck  23 2300 - 2 
LDDI Project No. - 116018.00  REFRIGERANT PIPING 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

PART 2 PRODUCTS 
2.01 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K or L (ASTM B 88M, Type A or B), ASTM B 280, Type ACR. 
B. Wrought-Copper Fittings:  ASME B16.22. 
C. Wrought-Copper Unions:  ASME B16.22. 
D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper 

socket fittings on copper pipe. 
E. Brazing Filler Metals:  AWS A5.8. 
F. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 
jacket. 

2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch (20-mm) misalignment in minimum 7-

inch- (180-mm-) long assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig (3450 kPa). 
5. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.02 VALVES AND SPECIALTIES 
A. Service Valves: 

1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig (3450 kPa). 

B. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 
1. Body and Bonnet:  Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location with 

1/2-inch (16-GRC) conduit adapter. 
6. Working Pressure Rating:  400 psig (2760 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 
8. Manual operator. 

C. Thermostatic Expansion Valves:  Comply with ARI 750. 
1. Body, Bonnet, and Seal Cap:  Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Suction Temperature:  40 deg F (4.4 deg C). 
6. Superheat:  Adjustable. 
7. Reverse-flow option (for heat-pump applications). 
8. End Connections:  Socket, flare, or threaded union. 
9. Working Pressure Rating:  700 psig (4820 kPa). 
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D. Hot-Gas Bypass Valves:  Comply with UL 429; listed and labeled by an NRTL. 
1. Body, Bonnet, and Seal Cap:  Ductile iron or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
5. Seat:  Polytetrafluoroethylene. 
6. Equalizer:  Internal. 
7. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location with 

1/2-inch (16-GRC) conduit adapter. 
8. End Connections:  Socket. 
9. Throttling Range:  Maximum 5 psig (34 kPa). 
10. Working Pressure Rating:  500 psig (3450 kPa). 
11. Maximum Operating Temperature:  240 deg F (116 deg C). 

E. Straight-Type Strainers: 
1. Body:  Welded steel with corrosion-resistant coating. 
2. Screen:  100-mesh stainless steel. 
3. End Connections:  Socket or flare. 
4. Working Pressure Rating:  500 psig (3450 kPa). 
5. Maximum Operating Temperature:  275 deg F (135 deg C). 

F. Angle-Type Strainers: 
1. Body:  Forged brass or cast bronze. 
2. Drain Plug:  Brass hex plug. 
3. Screen:  100-mesh monel. 
4. End Connections:  Socket or flare. 
5. Working Pressure Rating:  500 psig (3450 kPa). 
6. Maximum Operating Temperature:  275 deg F (135 deg C). 

G. Moisture/Liquid Indicators: 
1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 

H. Replaceable-Core Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell with ductile-iron cover, stainless-steel screws, and 

neoprene gaskets. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated [alumina] [charcoal]. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections:  Socket. 
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6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for pressure 
differential measurement. 

7. Maximum Pressure Loss:  2 psig (14 kPa). 
8. Working Pressure Rating:  500 psig (3450 kPa). 
9. Maximum Operating Temperature:  240 deg F (116 deg C). 

I. Permanent Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated alumina. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for pressure 

differential measurement. 
7. Maximum Pressure Loss:  2 psig (14 kPa). 
8. Rated Flow:   Per manufacturer’s data (kW). 
9. Working Pressure Rating:  500 psig (3450 kPa). 
10. Maximum Operating Temperature:  240 deg F (116 deg C). 

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

products that may be incorporated into the Work include, but are not limited to, the following: 
1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 
PART 3 EXECUTION 
3.01 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 (DN 40) and Smaller for Conventional Air-Conditioning Applications:  
Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Suction Lines NPS 2 to NPS 3-1/2 (DN 50 to DN 90) for Conventional Air-Conditioning 
Applications:  Copper, Type ACR or L (B], drawn-temper tubing and wrought-copper fittings 
with brazed joints. 

C. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type ACR 
or L (B), annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints. 

D. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications]:  Copper, Type K (A), 
annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints. 

E. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type ACR, 
K (A), or L (B), drawn-temper tubing and wrought-copper fittings with 95-5 tin-antimony 
soldered joints. 

F. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type ACR, 
K (A), or L (B), drawn-temper tubing and wrought-copper fittings with Alloy HB soldered joints. 

G. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: 
1. NPS 5/8 (DN 18) and Smaller:  Copper, Type ACR or L (B), annealed- or drawn-temper 

tubing and wrought-copper fittings with brazed joints. 
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2. NPS 3/4 to NPS 1 (DN 20 to DN 25) and Smaller:  Copper, Type K (A), annealed- or 
drawn-temper tubing and wrought-copper fittings with brazed joints. 

3. NPS 1-1/4 (DN 32) and Smaller:  Copper, Type ACR, K (A), or L (B), drawn-temper tubing 
and wrought-copper fittings with 95-5 tin-antimony soldered joints. 

4. NPS 1-1/2 to NPS 2 (DN 40 to DN 50):  Copper, Type ACR, K (A), or L (B), drawn-temper 
tubing and wrought-copper fittings with Alloy HB soldered joints. 

3.02 VALVE AND SPECIALTY APPLICATIONS 
A. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 

they are not an integral part of valves and strainers. 
B. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve.  Install 

solenoid valves in horizontal lines with coil at top. 
C. Install thermostatic expansion valves as close as possible to distributors on evaporators. 
D. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 

at the inlet of the evaporator coil capillary tube. 
E. Install strainers upstream from and adjacent to the following unless they are furnished as an 

integral assembly for device being protected: 
1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Hot-gas bypass valves. 
4. Compressor. 

F. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in 
the suction line at the compressor. 

3.03 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 Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 
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 adjacent to machines to allow service and maintenance. 
G. Install piping free of sags and bends. 
H. Install fittings for changes in direction and branch connections. 
I. Select system components with pressure rating equal to or greater than system operating 

pressure. 
J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 
K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 

specialties in accessible locations to allow for service and inspection.  Install access doors or 
panels as specified in Division 8 Section "Access Doors and Frames" if valves or equipment 
requiring maintenance is concealed behind finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 
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M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

N. Slope refrigerant piping as follows: 
1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 

compressor. 
2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, and 
packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near 
expansion-valve bulb. 

P. Install pipe sleeves at penetrations in exterior walls and floor assemblies. 
Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or 

between pipes for insulation installation. 
R. Install sleeves through floors, walls, or ceilings, sized to permit installation of full-thickness 

insulation. 
3.04 PIPE 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 pipe and fittings before 

assembly. 
C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to 

prevent scale formation. 
D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 

Tube." 
1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper 

pipe. 
3.05 HANGERS AND SUPPORTS 

A. Install the following pipe attachments: 
1. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 
B. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2 (DN 15):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch (6.4 
mm). 

2. NPS 5/8 (DN 18):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch (6.4 
mm). 

3. NPS 1 (DN 25):  Maximum span, 72 inches (1800 mm); minimum rod size, 1/4 inch 
(6.4 mm). 

4. NPS 2-1/2 (DN 65):  Maximum span, 108 inches (2700 mm); minimum rod size, 3/8 inch 
(9.5 mm). 

C. Support multi-floor vertical runs at least at each floor. 
3.06 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 



Peachtree Corners Parking Deck  23 2300 - 7 
LDDI Project No. - 116018.00  REFRIGERANT PIPING 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, 
evaporator, and safety devices from test pressure if they are not rated above the test 
pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in Part 1 "Performance Requirements" Article. 
a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount of 

soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 
3.07 SYSTEM CHARGING 

A. Charge system using the following procedures: 
1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa).  If 

vacuum holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa). 
4. Charge system with a new filter-dryer core in charging line. 

3.08 ADJUSTING 
A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 
B. Replace core of replaceable filter dryer after system has been adjusted and after design flow 

rates and pressures are established. 
END OF SECTION 23 2300 
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SECTION 23 3423 
HVAC POWER VENTILATORS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. In-line centrifugal fans. 
2. Propeller fans. 

1.03 PERFORMANCE REQUIREMENTS 
A. Project Altitude: Base fan-performance ratings on sea level. 
B. Operating Limits: Classify according to AMCA 99. 

1.04 ACTION SUBMITTALS 
A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, and furnished specialties and accessories. Also include the following: 
1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 
C. Delegated-Design Submittal: For unit hangars and supports 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. 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. 

2. Design Calculations: Calculate requirements for selecting vibration isolators and for 
designing vibration isolation bases. 

1.05 INFORMATIONAL SUBMITTALS 
A. Coordination Drawings: Reflected ceiling plans 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. Roof framing and support members relative to duct penetrations. 
2. Ceiling suspension assembly members. 
3. Size and location of initial access modules for acoustical tile. 
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4. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, 
access panels, and special moldings. 

B. Field quality-control reports. 
1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power ventilators to include in emergency, operation, 
and maintenance manuals. 

1.07 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. Belts:  One set(s) for each belt-driven unit. 

1.08 QUALITY ASSURANCE 
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the 

AMCA-Certified Ratings Seal. 
C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for 

restaurant kitchen exhaust shall also comply with UL 762. 
1.09 COORDINATION 

A. Coordinate size and location of structural-steel support members. 
B. Coordinate sizes and locations of concrete bases with actual equipment provided. 
C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 

actual equipment provided. 
PART 2 PRODUCTS 
2.01 IN-LINE CENTRIFUGAL FANS 

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. Carnes Company. 
2. Loren Cook Company. 
3. New York Blower Company (The). 
4. PennBarry. 
5. Trane. 
6. Greenheck 

B. Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and 
support bracket adaptable to floor, side wall, or ceiling mounting. 

C. Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch located on 
outside of fan housing; with wheel, inlet cone, and motor on swing-out service door. 

D. Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure 
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 
fan housing. 

E. Fan Wheels: Aluminum, airfoil blades welded to aluminum hub. 
F. Accessories: 

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 
percent. 

2. Companion Flanges: For inlet and outlet duct connections. 

http://www.specagent.com/Lookup?ulid=3471
http://www.specagent.com/Lookup?uid=123456943180
http://www.specagent.com/Lookup?uid=123456943183
http://www.specagent.com/Lookup?uid=123456943185
http://www.specagent.com/Lookup?uid=123456943186
http://www.specagent.com/Lookup?uid=123456943191
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3. Fan Guards: 1/2- by 1-inch (13- by 25-mm) mesh of galvanized steel in removable frame. 
Provide guard for inlet or outlet for units not connected to ductwork. 

4. Motor and Drive Cover (Belt Guard): Epoxy-coated steel. 
G. Capacities and Characteristics: 

a. See plan 
2. Vibration Isolators: 

a. Type: Spring hangers. 
b. Static Deflection: 1 inch (25 mm). 

2.02 PROPELLER FANS 
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. Carnes Company. 
2. Loren Cook Company. 
3. New York Blower Company (The). 
4. PennBarry. 
5. Trane. 
6. Greenheck 

B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel 
finish coat applied after assembly. 

C. Steel Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron 
hub. 

D. Fan Wheel: Replaceable, extruded-aluminum, airfoil blades fastened to cast-aluminum hub; 
factory set pitch angle of blades. 

E. Fan Drive: Motor mounted in airstream, factory wired to disconnect switch located on outside of 
fan housing. 

F. Fan Drive: 
1. Resiliently mounted to housing. 
2. Statically and dynamically balanced. 
3. Selected for continuous operation at maximum rated fan speed and motor horsepower, 

with final alignment and belt adjustment made after installation. 
4. Extend grease fitting to accessible location outside of unit. 
5. Service Factor Based on Fan Motor Size: 1.4. 
6. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 
7. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings. 

a. Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours. 
8. Pulleys: Cast iron with split, tapered bushing; dynamically balanced at factory. 
9. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with 

larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at fan 
design conditions. 

10. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives. 
11. Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet. 

G. Accessories: 
1. Gravity Shutters: Aluminum blades in aluminum frame; interlocked blades with nylon 

bearings. 

http://www.specagent.com/Lookup?ulid=3471
http://www.specagent.com/Lookup?uid=123456943180
http://www.specagent.com/Lookup?uid=123456943183
http://www.specagent.com/Lookup?uid=123456943185
http://www.specagent.com/Lookup?uid=123456943186
http://www.specagent.com/Lookup?uid=123456943191
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2. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, 
removable for maintenance. 

3. Wall Sleeve: Galvanized steel to match fan and accessory size. 
4. Weathershield Front Guard: Galvanized steel with expanded metal screen. 
5. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 

percent. 
6. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan 

housing, factory wired through an internal aluminum conduit. 
H. Capacities and Characteristics: 

a. See plan 
2. Vibration Isolators: 

a. Type: Rubber neoprene.  
b. Static Deflection: 0.5 inch (25 mm). 

2.03 MOTORS 
A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 230513 "Common Motor Requirements 
for HVAC Equipment." 
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. 
B. Enclosure Type: Totally enclosed, fan cooled. 

2.04 SOURCE QUALITY CONTROL 
A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound 

Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing 
Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal. 

PART 3 EXECUTION 
3.01 INSTALLATION 

A. Install power ventilators level and plumb. 
B. Equipment Mounting: 

1. Install power ventilators on cast-in-place concrete equipment base(s). Comply with 
requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete." 

2. Comply with requirements for vibration isolation and seismic control devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC." 

3. Comply with requirements for vibration isolation devices specified in Section 230548.13 
"Vibration Controls for HVAC." 

C. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 077200 
"Roof Accessories" for installation of roof curbs. 

D. Ceiling Units: Suspend units from structure; use steel wire or metal straps. 
E. Support suspended units from structure using threaded steel rods and spring hangers with 

vertical-limit stops having a static deflection of 1 inch (25 mm). Vibration-control devices are 
specified in Section 230548.13 "Vibration Controls for HVAC." 

F. Install units with clearances for service and maintenance. 



Peachtree Corners Parking Deck  23 3423 - 5 
LDDI Project No. - 116018.00  HVAC POWER VENTILATORS 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

G. Label units according to requirements specified in Section 230553 "Identification for HVAC 
Piping and Equipment." 

3.02 CONNECTIONS 
A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 

connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 
C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 
D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 
3.03 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 
1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete. Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 
3.04 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 
B. Adjust belt tension. 
C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for 

testing, adjusting, and balancing procedures. 
D. Replace fan and motor pulleys as required to achieve design airflow. 
E. Lubricate bearings. 

END OF SECTION 23 3423 
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SECTION 23 8123 
MINI-SPLIT AIR-CONDITIONING UNITS 

PART 1  GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, apply to this Section. 

1.02 SUMMARY 
A. This Section includes split-system heat pump units consisting of separate evaporator-fan and 

compressor-condenser components.  Units are designed for exposed or concealed mounting, 
and may be connected to ducts. 

1.03 SUBMITTALS 
A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 

product indicated.  Include performance data in terms of capacities, outlet velocities, static 
pressures, sound power characteristics, motor requirements, and electrical characteristics. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 
C. Samples for Initial Selection:  For units with factory-applied color finishes. 
D. Field quality-control test reports. 
E. Operation and Maintenance Data:  For split-system air-conditioning units to include in 

emergency, operation, and maintenance manuals. 
F. Warranty:  Special warranty specified in this Section. 

1.04 QUALITY ASSURANCE 
A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of split-

system units and are based on the specific system indicated.   
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 
Efficient Design of New Buildings except Low-Rise Residential Buildings." 

D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 
Efficient Design of New Buildings except Low-Rise Residential Buildings." 

E. Units shall be designed to operate with HCFC-free refrigerants. 
1.05 COORDINATION 

A. Coordinate size, location, and connection details with roof curbs, equipment supports, and roof 
penetrations. 

1.06 WARRANTY 
A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of split-system air-conditioning units that fail in materials or workmanship 
within specified warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Mitsubishi Electronics America, Inc.; HVAC Division. 
2. Sanyo Fisher (U.S.A.) Corp. 
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3. Daikin. 
4. L.G. 

2.02 CONCEALED EVAPORATOR-FAN COMPONENTS 
A. Chassis:  Galvanized steel with flanged edges, removable panels for servicing, and insulation 

on back of panel. 
1. Insulation:  Faced, glass-fiber duct liner. 
2. Drain Pans:  Galvanized steel, with connection for drain; insulated. 

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 
ARI 210/240, and with thermal-expansion valve. 

C. Fan:  Forward-curved, double-width wheel of galvanized steel; directly connected to motor. 
D. Fan Motors:  Comply with requirements in Division 15 Section "Motors." 

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and 
permanent lubrication. 

E. Disposable Filters:  1 inch (25 mm) thick, in fiberboard frames. 
F. Wiring Terminations:  Connect motor to chassis wiring with plug connection. 

2.03 WALL-MOUNTING, EVAPORATOR-FAN COMPONENTS 
A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by 

Architect, and discharge drain pans with drain connection. 
B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 

ARI 210/240, and with thermal-expansion valve. 
C. Fan:  Direct drive, centrifugal fan. 
D. Fan Motors:  Comply with requirements in Division 15 Section "Motors." 

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and 
permanent lubrication. 

E. Filters:  Permanent, cleanable. 
2.04 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS 

A. Casing:  Steel, finished with baked enamel in color selected by Architect, with removable 
panels for access to controls, weep holes for water drainage, and mounting holes in base.  
Provide brass service valves, fittings, and gage ports on exterior of casing. 

B. Compressor:  Hermetically sealed with crankcase heater and mounted on vibration isolation.  
Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, 
relay, and contactor. 
1. Compressor Type:  Reciprocating or Scroll. 
2. Refrigerant Charge:  R-410A. 

C. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 
ARI 210/240, and with liquid subcooler. 

D. Heat Pump Components:  Reversing valve and low-temperature air cut-off thermostat. 
E. Fan:  Aluminum-propeller type, directly connected to motor. 
F. Motor:  Permanently lubricated, with integral thermal-overload protection. 
G. Low Ambient Kit:  Permits operation down to 14 deg F for cooling and -4 deg F for heating. 
H. Mounting Base:  Polyethylene. 

2.05 ACCESSORIES 
A. Thermostat:  Wireless infrared functioning to remotely control compressor and evaporator fan, 

with the following features: 
1. Compressor time delay. 
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2. 24-hour time control of system stop and start. 
3. Liquid-crystal display indicating temperature, set-point temperature, time setting, operating 

mode, and fan speed. 
4. Fan-speed selection, including auto setting. 

B. Automatic-reset timer to prevent rapid cycling of compressor. 
C. Mounting bracket for outdoor unit.  
D. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, 

pressurized, and sealed; factory-insulated suction line with flared fittings at both ends. 
PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install units level and plumb. 
B. Install evaporator-fan components using manufacturer's standard mounting devices securely 

fastened to building structure. 
C. Install compressor-condenser components on equipment supports.  Anchor units to supports 

with removable, cadmium-plated fasteners. 
D. Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install 

tubing to allow access to unit. 
3.02 CONNECTIONS 

A. Install piping adjacent to unit to allow service and maintenance. 
B. Ground equipment. 

3.03 FIELD QUALITY CONTROL 
A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect, test, and adjust field-assembled components and equipment installation, including 
connections, and to assist in field testing.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 
2. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 
C. Remove and replace malfunctioning units and retest as specified above. 

3.04 STARTUP SERVICE 
A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
3.05 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain units.  

END OF SECTION 23 8126 
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SECTION 26 0526  
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 
1.01 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 
1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1.03 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article. 

B. Field quality-control reports. 
1.04 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 
1. Plans showing as-built, dimensioned locations of grounding features specified in "Field 

Quality Control" Article, including the following: 
a. Ground rods. 

PART 2  PRODUCTS 
2.01 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. 
2.02 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Burndy; Part of Hubbell Electrical Systems. 
2. ERICO International Corporation. 
3. Harger Lightning & Grounding. 
4. Thomas & Betts Corporation; A Member of the ABB Group. 

2.03 CONDUCTORS 
A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless 

otherwise required by applicable Code or authorities having jurisdiction. 
B. Bare Copper Conductors: 

1. Stranded Conductors: ASTM B 8. 
2. Tinned Conductors: ASTM B 33. 
3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 

mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 

http://www.specagent.com/Lookup?ulid=7341
http://www.specagent.com/Lookup?uid=123457071692
http://www.specagent.com/Lookup?uid=123457071694
http://www.specagent.com/Lookup?uid=123457071697
http://www.specagent.com/Lookup?uid=123457071703
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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. 

2.04 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. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

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

D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 
E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 

tin-plated or silicon bronze bolts. 
F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 
G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 
H. Conduit Hubs: Mechanical type, terminal with threaded hub. 
I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 
J. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 
K. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 
L. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 

lengths, capable of single and double conductor connections. 
M. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 
N. Straps: Solid copper, cast-bronze clamp. Rated for 600 A. 
O. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal two-piece clamp. 
P. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 
Q. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 
a. Material:  Tin-plated aluminum. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector. 
2.05 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet (19 mm by 3 m). 
B. Ground Plates: 1/4 inch (6 mm) thick, hot-dip galvanized. 

PART 3  EXECUTION 
3.01 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 
minimum. 
1. Bury at least 24 inches (600 mm) below grade. 

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 (50 mm) minimum from wall, 6 

inches (150 mm) above finished floor unless otherwise indicated. 
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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. 

3.02 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. 
3.03 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 
B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 

floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor. If 
necessary, install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall. 
Protect ground rods passing through concrete floor with a double wrapping of pressure-
sensitive insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 
inches (150 mm) below concrete. Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals. Bury ground ring not less than 6 inches (150 mm) from the foundation. 

3.04 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. 

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 
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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. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 
conductor to heater units, piping, connected equipment, and components. 

E. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.05 FENCE GROUNDING 
A. Fence Grounding: Install at maximum intervals of 1500 feet (450 m) except as follows: 

1. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways: 
Ground at maximum intervals of 750 feet (225 m). 
a. Gates and Other Fence Openings: Ground fence on each side of opening. 

B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of 
crossing and at a maximum distance of 150 feet (45 m) on each side of crossing. 

C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2 
unless otherwise indicated. 

3.06 INSTALLATION 
A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 

indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96 
when interconnecting with lightning protection system. Bond electrical power system ground 
directly to lightning protection system grounding conductor at closest point to electrical service 
grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

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

otherwise indicated. Make connections without exposing steel or damaging coating if any. 
D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 

except where routed through short lengths of conduit. 
1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 
2. 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. 
E. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from 
building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 
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2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff 
valve. 

3.07 FIELD QUALITY CONTROL 
A. Perform tests and inspections. 
B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical 
connections with a calibrated torque wrench according to manufacturer's written 
instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods. Make tests at ground rods before any conductors are connected. 
a. Measure ground resistance no fewer than two full days after last trace of 

precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 
4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 

assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 
D. Prepare test and inspection reports. 
E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm(s). 
5. Substations and Pad-Mounted Equipment:  5 ohms. 
6. Manhole Grounds:  10 ohms. 

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

END OF SECTION 26 0526 
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SECTION 26 0529  
 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Steel slotted support systems. 
2. Aluminum slotted support systems. 
3. Nonmetallic slotted support systems. 
4. Conduit and cable support devices. 
5. Support for conductors in vertical conduit. 
6. Structural steel for fabricated supports and restraints. 
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods. 

8. Fabricated metal equipment support assemblies. 
B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria. 

1.03 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. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. 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. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. 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. 
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C. Delegated-Design Submittal: For hangers and supports for electrical systems. 
1. Include design calculations and details of hangers. 
2. Include design calculations for seismic restraints. 

1.04 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. Ductwork, piping, fittings, and supports. 
3. Structural members to which hangers and supports will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Items penetrating finished ceiling, including the following: 

a. Luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Projectors. 

B. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and 
systems, accessories, and components, from manufacturer. 
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and 

describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 
C. Welding certificates. 

1.05 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. 
2. AWS D1.2/D1.2M. 

PART 2 PRODUCTS 
2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 
1. The term "withstand" means "the supported equipment and systems will remain in place 

without separation of any parts when subjected to the seismic forces specified and the 
supported equipment and systems will be fully operational after the seismic event." 

2. Component Importance Factor:  1.0. 
C. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. 

Identify products with appropriate markings of applicable testing agency. 
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1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D 635. 

2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 
A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-

inch- (10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface. 
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. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Material for Channel, Fittings, and Accessories:  Galvanized steel. 
4. Channel Width:  Selected for applicable load criteria. 
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4. 
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4. 
8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 
B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 

for types and sizes of raceway or cable to be supported. 
C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 

body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 

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

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

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Hilti, Inc. 
2) Simpson Strong-Tie Co., Inc. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) B-line, an Eaton business. 
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2) 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. 
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:  Stainless-steel springhead type. 
7. Hanger Rods: Threaded steel. 

PART 3 EXECUTION 
3.01 APPLICATION 

A. Comply with the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter: 
1. NECA 1. 
2. NECA 101 
3. NECA 102. 
4. NECA 105. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

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

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

3.02 SUPPORT INSTALLATION 
A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

article. 
B. Raceway Support Methods: In addition to methods described in NECA 1, EMT IMC and RMC 

may be supported by openings through structure members, 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 (90 kg). 

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

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
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5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts and/or Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69. 

6. To Light Steel: Sheet metal screws. 
7. 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. 

3.03 CONCRETE BASES 
A. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger 

in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials, 
reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place 
Concrete." 

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

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

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

3.04 PAINTING 
A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Touchup: Comply with requirements in Section 099113 "Exterior Painting," Section 099123 
"Interior Painting," and Section 099600 "High-Performance Coatings" for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 

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

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

PART 1  GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. Metal conduits and fittings. 
2. Nonmetallic conduits 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. Section 078413 "Penetration Firestopping" for firestopping at conduit and box entrances. 
2. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 

ductbanks, manholes, and underground utility construction. 
3. Section 270528 "Pathways for Communications Systems" for conduits, wireways, surface 

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

1.02 ACTION SUBMITTALS 
A. Product Data: For each type of product. 
B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 

attachment details. 
1.03 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. 
3. Site features including but not limited to vehicle access areas, parking, curbs, hardscapes 

and landscaping. 
B. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their 

mounting provisions, including those for internal components, from manufacturer. 
PART 2  PRODUCTS 
2.01 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the 
following: 
a. Allied Tube & Conduit; a part of Atkore International. 
b. Southwire Company. 
c. Thomas & Betts Corporation; A Member of the ABB Group. 
d. Wheatland Tube Company. 

http://www.specagent.com/Lookup?ulid=12972
http://www.specagent.com/Lookup?uid=123457087067
http://www.specagent.com/Lookup?uid=123457087081
http://www.specagent.com/Lookup?uid=123457087082
http://www.specagent.com/Lookup?uid=123457087085


Peachtree Corners Parking Deck  26 0533 - 2 
LDDI Project No. - 116018.00 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
 

Lyman Davidson Dooley, Inc.  03.30.2017 

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

3. GRC: Comply with ANSI C80.1 and UL 6. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 
5. PVC-Coated Steel Conduit: PVC-coated IMC. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch (1 mm), minimum. 

6. EMT: Comply with ANSI C80.3 and UL 797. 
7. FMC: Comply with UL 1; zinc-coated steel. 
8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: Comply with NEMA FB 1 and UL 514B. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the 
following: 
a. AFC Cable Systems; a part of Atkore International. 
b. Allied Tube & Conduit; a part of Atkore International. 
c. Southwire Company. 
d. Wheatland Tube Company. 

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

3. Fittings, General: Listed and labeled for type of conduit, location, and use. 
4. Fittings for EMT: 

a. Material:  Steel. 
b. Type:  compression. 

5. 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. 

6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints. 

C. Joint Compound for IMC: 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. 

2.02 NONMETALLIC CONDUITS AND FITTINGS 
A. Nonmetallic Conduit: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the 
following: 
a. AFC Cable Systems; a part of Atkore International. 
b. RACO; Hubbell. 
c. Thomas & Betts Corporation; A Member of the ABB Group. 

B. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 
1. ENT: Comply with NEMA TC 13 and UL 1653. 
2. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 
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3. LFNC: Comply with UL 1660. 
C. Nonmetallic Fittings: 

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. AFC Cable Systems; a part of Atkore International. 
b. RACO; Hubbell. 
c. Thomas & Betts Corporation; A Member of the ABB Group. 

2. Fittings, General: Listed and labeled for type of conduit, location, and use. 
3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 

material. 
4. Fittings for LFNC: Comply with UL 514B. 
5. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.03 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. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, 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. 

2.04 BOXES, ENCLOSURES, AND CABINETS 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Hoffman; a brand of Pentair Equipment Protection. 
2. Hubbell Incorporated; Wiring Device-Kellems. 
3. Oldcastle Enclosure Solutions. 
4. RACO; Hubbell. 
5. Thomas & Betts Corporation; A Member of the ABB Group. 
6. Wiremold / Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 
D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 
E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 

(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight. 

F. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb 
(32 kg). 
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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. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 
H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover. 
I. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 
J. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm 

deep) and 4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm by 60 mm by 60 mm deep). 
K. Gangable boxes are allowed. 
L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, 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: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 
1. NEMA 250, 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. 
2.05 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 
1. Boxes and handholes for use in underground systems shall be designed and identified as 

defined in NFPA 70, for intended location and application. 
2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 
B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 

aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Oldcastle Precast, Inc. 
b. Quazite: Hubbell Power Systems, Inc. 

2. Standard: Comply with SCTE 77. 
3. Configuration: Designed for flush burial with open bottom unless otherwise indicated. 
4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location. 
5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
6. Cover Legend: Molded lettering, "ELECTRIC.". 
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7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts 
for secure, fixed installation in enclosure wall. 

PART 3  EXECUTION 
3.01 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 
1. Exposed Conduit:  RNC, Type EPC-40-PVC. 
2. Concealed Conduit, Aboveground:  IMC EMT. 
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:  IMC. Raceway locations include the 

following: 
a. Mechanical 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. 

6. Damp or Wet Locations:  IMC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in 

institutional and commercial kitchens and damp or wet locations. 
C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 
D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid 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. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 
F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C). 

3.02 INSTALLATION 
A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 

hangers and supports. 
B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment. 
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D. Do not fasten conduits onto the bottom side of a metal deck roof. 
E. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes. Install horizontal raceway runs above water and steam piping. 
F. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 

hangers and supports. 
G. Arrange stub-ups so curved portions of bends are not visible above finished slab. 
H. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 

NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 
and size involved. 

I. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

J. Support conduit within 12 inches (300 mm) of enclosures to which attached. 
K. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab support. 
Secure raceways to reinforcement at maximum 10-foot (3-m) intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion fittings. 
3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all 

directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 
5. Change from ENT to RNC, Type EPC-40-PVC, or IMC before rising above floor. 

L. 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. 
M. 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. 

N. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

O. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to 
protect conductors including conductors smaller than No. 4 AWG. 

P. 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 (35-mm) trade size and insulated 
throat metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with 
locknuts. Install insulated throat metal grounding bushings on service conduits. 

Q. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each 
end of pull wire. Cap underground raceways designated as spare above grade alongside 
raceways in use. 

R. Surface Raceways: 
1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway 
section. Support surface raceway according to manufacturer's written instructions. Tape 
and glue are not acceptable support methods. 
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S. 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. 

T. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 
2. Where an underground service raceway enters a building or structure. 
3. Conduit extending from interior to exterior of building. 
4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to maintain 

different pressure set points. 
6. Where otherwise required by NFPA 70. 

U. Expansion-Joint Fittings: 
1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m). 

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. 
3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of 

length of straight run per degree F (0.06 mm per meter of length of straight run per degree 
C) of temperature change for PVC 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. 

V. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 36 inches (915 
mm) of flexible conduit for recessed and semirecessed luminaires,  equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 
1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to top of box 
unless otherwise indicated. 

X. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between the box and cover plate or the supported equipment and box. 

Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

Z. Locate boxes so that cover or plate will not span different building finishes. 
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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. 

3.03 INSTALLATION OF UNDERGROUND CONDUIT 
A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150 
mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 inches 
(300 mm) of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-up at poles and equipment and at building 
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 
throughout length of elbow. 
a. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 

penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches (1500 mm) from edge of foundation or equipment base. Install insulated 
grounding bushings on terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification 
for Electrical Systems." 

3.04 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. 

3.05 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 
A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.06 FIRESTOPPING 
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 078413 "Penetration Firestopping." 
3.07 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 
END OF SECTION 26 0533 
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SECTION 26 0553  
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and signs. 
2. Labels. 
3. Tapes and stencils. 
4. Tags. 
5. Signs. 
6. Cable ties. 
7. Paint for identification. 
8. Fasteners for labels and signs. 

1.03 ACTION SUBMITTALS 
A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for electrical identification products. 

B. Identification Schedule: For each piece of electrical equipment and electrical system 
components to be an index of nomenclature for electrical equipment and system components 
used in identification signs and labels. Use same designations indicated on Drawings. 

C. Delegated-Design Submittal: For arc-flash hazard study. 
PART 2 PRODUCTS 
2.01 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. Comply with NFPA 70E and Section 260573.19 "Arc-Flash Hazard Analysis" requirements for 

arc-flash warning labels. 
F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969. 
2.02 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. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed 
below for ungrounded service feeder and branch-circuit conductors. 
1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities 

having jurisdiction permit. 
2. Colors for 208/120-V Circuits: 
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a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Color for Neutral:  White. 
4. Color for Equipment Grounds:  Green. 
5. Colors for Isolated Grounds: Green with white stripe. 

C. Raceways and Cables Carrying Circuits at More Than 600 V: 
1. Black letters on an orange field. 
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 

D. Warning Label Colors: 
1. Identify system voltage with black letters on an orange background. 

E. Warning labels and signs shall include, but are not limited to, the following legends: 
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT 

OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)." 
F. Equipment Identification Labels: 

1. Black letters on a white field. 
2.03 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound clear adhesive tape for securing label 
ends. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Brady Corporation. 
b. LEM Products Inc. 

B. Self-Adhesive Wraparound Labels:  Preprinted, 3-mil- (0.08-mm-) thick, polyester flexible label 
with acrylic pressure-sensitive adhesive. 
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. LEM Products Inc. 

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective 
shield over the legend. Labels sized such that the clear shield overlaps the entire printed 
legend. 

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by 
printer manufacturer. 

C. Self-Adhesive Labels:  Polyester, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, 
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and 
location. 
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. LEM Products Inc. 

http://www.specagent.com/Lookup?ulid=11361
http://www.specagent.com/Lookup?uid=123457086649
http://www.specagent.com/Lookup?uid=123457086653
http://www.specagent.com/Lookup?ulid=11479
http://www.specagent.com/Lookup?uid=123457086705
http://www.specagent.com/Lookup?uid=123457086710
http://www.specagent.com/Lookup?ulid=12613
http://www.specagent.com/Lookup?uid=123457086749
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2. Minimum Nominal Size: 
a. 1-1/2 by 6 inches (37 by 150 mm) for raceway and conductors. 
b. 3-1/2 by 5 inches (76 by 127 mm) for equipment. 
c. As required by authorities having jurisdiction. 

2.04 TAPES AND STENCILS 
A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 

legend machine printed by thermal transfer or equivalent process. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. HellermannTyton. 
b. Ideal Industries, Inc. 
c. Panduit Corp. 

B. 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. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Brady Corporation. 
b. Carlton Industries, LP. 
c. emedco. 

C. Tape and Stencil: 4-inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers placed 
diagonally over orange background and are 12 inches (300 mm) wide. Stop stripes at legends. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. HellermannTyton. 
b. LEM Products Inc. 
c. Marking Services, Inc. 
d. Seton Identification Products. 

D. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, 
with yellow and black stripes and clear vinyl overlay. 
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. Seton Identification Products. 

E. Underground-Line Warning Tape: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Brady Corporation. 
b. Ideal Industries, Inc. 
c. LEM Products Inc. 
d. Marking Services, Inc. 
e. Reef Industries, Inc. 
f. Seton Identification Products. 

2. Tape: 

http://www.specagent.com/Lookup?ulid=11473
http://www.specagent.com/Lookup?uid=123457086671
http://www.specagent.com/Lookup?uid=123457086674
http://www.specagent.com/Lookup?uid=123457086676
http://www.specagent.com/Lookup?ulid=11474
http://www.specagent.com/Lookup?uid=123457086678
http://www.specagent.com/Lookup?uid=123457086679
http://www.specagent.com/Lookup?uid=123457086680
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http://www.specagent.com/Lookup?uid=123457086667
http://www.specagent.com/Lookup?uid=123457086668
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a. Recommended by manufacturer for the method of installation and suitable to identify 
and locate underground electrical and communications utility lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial operations. 
c. Tape material and ink shall be chemically inert and not subject to degradation when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 
3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE". 
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 
4. Tag:  Type I: 

a. Pigmented polyolefin, bright colored, continuous-printed on one side with the 
inscription of the utility, compounded for direct-burial service. 

b. Width: 3 inches (75 mm). 
c. Thickness: 4 mils (0.1 mm). 
d. Weight: 18.5 lb/1000 sq. ft. (9.0 kg/100 sq. m). 
e. Tensile according to ASTM D 882: 30 lbf (133.4 N) and 2500 psi (17.2 MPa). 

F. Stenciled Legend: In nonfading, waterproof, black Insert color ink or paint. Minimum letter 
height shall be 1 inch (25 mm). 

2.05 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, provide products by one of the 

following: 
a. Brady Corporation. 
b. Carlton Industries, LP. 
c. emedco. 
d. Marking Services, Inc. 
e. Seton Identification Products. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch (0.58 mm) thick, color-coded for 
phase and voltage level, with factory screened permanent designations; punched for use with 
self-locking cable tie fastener. 
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
a. LEM Products Inc. 

2.06 SIGNS 
A. Baked-Enamel Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Carlton Industries, LP. 
b. Champion America. 
c. emedco. 
d. Marking Services, Inc. 

http://www.specagent.com/Lookup?ulid=11476
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2. Preprinted aluminum signs, high-intensity reflective,  punched or drilled for fasteners, with 
colors, legend, and size required for application. 

3. 1/4-inch (6.4-mm) grommets in corners for mounting. 
4. Nominal Size: 7 by 10 inches (180 by 250 mm). 

2.07 CABLE TIES 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. HellermannTyton. 
b. Ideal Industries, Inc. 
c. Marking Services, Inc. 
d. Panduit Corp. 

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon. 
1. Minimum Width: 3/16 inch (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, and 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, and self-locking. 
1. Minimum Width: 3/16 inch (5 mm). 
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. 

2.08 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 
3.01 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. 

3.02 INSTALLATION 
A. Verify and coordinate identification names, abbreviations, colors, and other features with 

requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 

http://www.specagent.com/Lookup?ulid=11486
http://www.specagent.com/Lookup?uid=123457086739
http://www.specagent.com/Lookup?uid=123457086740
http://www.specagent.com/Lookup?uid=123457086741
http://www.specagent.com/Lookup?uid=123457086742
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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. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 

and maintenance manual. 
E. Apply identification devices to surfaces that require finish after completing finish work. 
F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 

of electrical systems and connected items. 
G. System Identification for Raceways and Cables under 600 V: Identification shall completely 

encircle cable or conduit. Place identification of two-color markings in contact, side by side. 
1. Secure tight to surface of conductor, cable, or raceway. 

H. System Identification for Raceways and Cables over 600 V: Identification shall completely 
encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by 
side. 
1. Secure tight to surface of conductor, cable, or raceway. 

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and 
signal connections. 

J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer and load shedding. 

K. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor. 

L. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the 
following systems with the wiring system legend and system voltage. System legends shall be 
as follows: 
1. "EMERGENCY POWER." 
2. "POWER." 

M. Vinyl Wraparound Labels: 
1. Secure tight to surface of raceway or cable at a location with high visibility and 

accessibility. 
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to the location and substrate. 
N. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility. 
O. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and 

accessibility. 
P. Self-Adhesive Labels: 

1. On each item, install unique designation label that is consistent with wiring diagrams, 
schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (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. 

Q. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and 
accessibility. 

R. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and 
accessibility. 

S. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility. 
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T. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 
accessibility. 

U. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and 
paint application. 

V. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions. 

W. Underground Line Warning Tape: 
1. During backfilling of trenches, install continuous underground-line warning tape directly 

above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches (400 mm) overall. 

2. Limit use of underground-line warning tape to direct-buried cables. 
X. Metal Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

Y. Nonmetallic Preprinted Tags: 
1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

Z. Metal-Backed Butyrate Signs: 
1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the 

location and substrate. 
2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 

letters on 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, use labels 2 
inches (50 mm) high. 

END OF SECTION 26 0553 
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SECTION 26 2416 
PANELBOARDS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.03 DEFINITIONS 
A. ATS: Acceptance testing specification. 
B. GFCI: Ground-fault circuit interrupter. 
C. GFEP: Ground-fault equipment protection. 
D. MCCB: Molded-case circuit breaker. 
E. SPD: Surge protective device. 
F. VPR: Voltage protection rating. 

1.04 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. 
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. 

1.05 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For testing agency. 
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B. Panelboard Schedules: For installation in panelboards. Submit final versions after load 
balancing. 

1.06 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 017823 
"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. 
1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Keys:  Two spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and GFEP Types:  4 spares for each panelboard. 
3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type. 
4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each 

size and type, but no fewer than three of each size and type. 
1.08 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 
1.09 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). 

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:  24 months from date of Substantial Completion. 

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace SPD that fails in materials or workmanship within specified warranty period. 
1. SPD Warranty Period:  Five years from date of Substantial Completion. 

PART 2 PRODUCTS 
2.01 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS 

A. Fabricate and test panelboards according to IEEE 344 
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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:  Flush and Surface-mounted, dead-front cabinets. Refer to drawings and confirm 

with Architect. 
1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 
c. Other Wet or Damp Indoor Locations: NEMA 250, Type 3R. 
d. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12. 
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:  Galvanized steel. 
G. Incoming Mains: 

1. Location:  Convertible between top and bottom. 
2. Main Breaker: Main lug interiors up to 600 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. 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. 

5. Split Bus: Vertical buses divided into individual vertical sections. 
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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:  Mechanical type, with a lug on the neutral bar for each pole in the 

panelboard. 
5. Ground Lugs and Bus-Configured Terminators:  Mechanical type, with a lug on the bar for 

each pole in the panelboard. 
6. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material. Locate at 

opposite end of bus from incoming lugs or main device. 
7. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material. Locate 

at same end of bus as incoming lugs or main device. 
8. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material and with 

matching insulating covers. Locate at same end of bus as incoming lugs or main device. 
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:  20 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. 

2.02 PERFORMANCE REQUIREMENTS 
A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified." 
B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying 

with UL 1449 SPD Type 1. 
2.03 POWER PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

http://www.specagent.com/Lookup?ulid=11316
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1. Square D; by Schneider Electric. 
B. Panelboards: NEMA PB 1, distribution type. 
C. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike. 
D. Mains:  Circuit breaker and Lugs only. 
E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  

Bolt-on circuit breakers. 
F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  

Plug-in circuit breakers where individual positive-locking device requires mechanical release for 
removal. 

G. Branch Overcurrent Protective Devices: Fused switches. 
H. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller, 

with same short-circuit interrupting rating as panelboard. 
1. Internal Control-Power Source: Control-power transformer, with fused primary and 

secondary terminals, connected to main bus ahead of contactor connection. 
2. External Control-Power Source:  120-V branch circuit. 

2.04 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Square D; by Schneider Electric. 
B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 
C. Mains:  Circuit breaker or lugs only. 
D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 

adjacent units. 
E. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller, 

with same short-circuit interrupting rating as panelboard. 
1. Internal Control-Power Source: Control-power transformer, with fused primary and 

secondary terminals, connected to main bus ahead of contactor connection. 
2. External Control-Power Source:  120-V branch circuit. 

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. 

G. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and 
overhead junction box equipped with ground and neutral terminal buses. 
1. Doors: Concealed hinges secured with multipoint latch with tumbler lock; keyed alike. 

2.05 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Square D; by Schneider Electric. 
B. MCCB: Comply with UL 489, with series-connected rating 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. 

http://www.specagent.com/Lookup?uid=123457087245
http://www.specagent.com/Lookup?ulid=2037
http://www.specagent.com/Lookup?uid=123457087250
http://www.specagent.com/Lookup?ulid=2047
http://www.specagent.com/Lookup?uid=123457087264
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2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting. 

3. Electronic Trip Circuit Breakers: 
a. RMS sensing. 
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. Subfeed Circuit Breakers: Vertically mounted. 
8. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Breaker handle indicates tripped status. 
c. UL listed for reverse connection without restrictive line or load ratings. 
d. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and HID lighting circuits. 
f. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup 

and time-delay settings, push-to-test feature, and ground-fault indicator. 
g. Communication Capability:  Circuit-breaker-mounted communication module with 

functions and features compatible with power monitoring and control system 
specified in Section 260913 "Electrical Power Monitoring and Control." 

h. Shunt Trip:  24-V trip coil energized from separate circuit, set to trip at 75 percent of 
rated voltage. 

i. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay. 

j. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes 
shall have interchangeable rating plugs or electronic adjustable trip units. 

k. Auxiliary Contacts:  Two, SPDT switches with "a" and "b" contacts; "a" contacts 
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-breaker 
contacts. 

l. Alarm Switch: Single-pole, normally open contact that actuates only when circuit 
breaker trips. 
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m. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall 
be removable only when circuit breaker is in off position. 

n. Multipole units enclosed in a single housing with a single handle or factory 
assembled to operate as a single unit. 

o. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in on 
or off position. 

p. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position. 
C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 
"Fuses." 

2. Fused Switch Features and Accessories: 
a. Standard ampere ratings and number of poles. 
b. Mechanical cover interlock with a manual interlock override, to prevent the opening of 

the cover when the switch is in the on position. The interlock shall prevent the switch 
from being turned on with the cover open. The operating handle shall have lock-off 
means with provisions for three padlocks. 

c. Auxiliary Contacts:  Two normally open and normally closed contact(s) that operate 
with switch handle operation. 

2.06 IDENTIFICATION 
A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 

and number of poles shall be located on the interior of the panelboard door. 
B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 

rating. 
C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder. 

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. 
2.07 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 

PART 3 EXECUTION 
3.01 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 NECA 407 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. 
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3.02 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. 
C. Install panelboards and accessories according to NECA 407 NEMA PB 1.1. 
D. Equipment Mounting: 

1. Install panelboards on cast-in-place concrete equipment base(s). Comply with 
requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete." 

2. Attach panelboard to the vertical finished or structural surface behind the panelboard. 
E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from panelboards. 
F. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated. 
G. Mount panelboard cabinet plumb and rigid without distortion of box. 
H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 

box. 
I. Mount surface-mounted panelboards to steel slotted supports 1 1/4 inch (32 mm) in depth. 

Orient steel slotted supports vertically. 
J. 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. 
K. 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. 

L. Install filler plates in unused spaces. 
M. Stub four 1-inch (25 mm) empty conduits from panelboard into accessible ceiling space or 

space designated to be ceiling space in the future. Stub four 1-inch (25 mm) empty conduits 
into raised floor space or below slab not on grade. 

N. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing. 

O. Mount spare fuse cabinet in accessible location. 
3.03 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs 
complying with requirements in Section 260553 "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 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 
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E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

3.04 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. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit 

breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit 
Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. optional tests. Certify 
compliance with test parameters. 

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. 
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. 

3.05 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 
1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 
A. Section Includes: 

1. Straight-blade convenience, and tamper-resistant receptacles. 
2. USB charger devices. 
3. GFCI receptacles. 
4. SPD receptacles. 
5. Toggle switches. 
6. Wall switch sensor light switches with dual technology sensors. 
7. Digital timer light switches. 
8. Wall plates. 

1.03 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. 

1.04 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. 
1.05 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
1.06 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. 

1.07 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. Service/Power Poles:  One for every 10, but no fewer than one. 
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2. Floor Service-Outlet Assemblies:  One for every 10, but no fewer than one. 
3. Poke-Through, Fire-Rated Closure Plugs:  One for every five floor service outlets installed, 

but no fewer than two. 
4. SPD Receptacles:  One for every 10 of each type installed, but no fewer than two of each 

type. 
PART 2 PRODUCTS 
2.01 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. 

2.02 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, provide products by one of the 

following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

B. Tamper-Resistant 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, provide products by one of the 

following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Labeled and complying with NFPA 70, "Health Care Facilities" Article, 
"Pediatric Locations" Section. 

2.03 USB CHARGER DEVICES 
A. Tamper-Resistant, USB Charger Receptacles: 12 V dc, 2.0 A, USB Type A; comply with 

NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 1310, and FS W-C-596. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-
plated, brass mounting strap. 

3. USB Receptacles:  Dual, Type A. 
4. Line Voltage Receptacles:  Dual, two pole, three wire, and self-grounding. 

http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457066883
http://www.specagent.com/Lookup?uid=123457066884
http://www.specagent.com/Lookup?ulid=2083
http://www.specagent.com/Lookup?uid=123457066810
http://www.specagent.com/Lookup?uid=123457066811
http://www.specagent.com/Lookup?ulid=12438
http://www.specagent.com/Lookup?uid=123457066781
http://www.specagent.com/Lookup?uid=123457066782
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2.04 GFCI RECEPTACLES 
A. General Description: 

1. 125 V, 20 A, straight blade, feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, 

and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 
B. Duplex GFCI Convenience Receptacles: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

C. Tamper-Resistant, Duplex GFCI Convenience Receptacles: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

2.05 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, provide products by one 

of the following: 
1) Leviton Manufacturing Co., Inc. 
2) Pass & Seymour/Legrand (Pass & Seymour). 

2. Two Pole: 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Hubbell Incorporated; Wiring Device-Kellems. 
2) Leviton Manufacturing Co., Inc. 
3) Pass & Seymour/Legrand (Pass & Seymour). 

3. Three Way: 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Leviton Manufacturing Co., Inc. 
2) Pass & Seymour/Legrand (Pass & Seymour). 

4. Four Way: 
a. <Double click here to find, evaluate, and insert list of manufacturers and products.> 

C. Pilot-Light Switches: 120/277 V, 20 A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Single pole, with LED-lighted handle, illuminated when switch is off. 

http://www.specagent.com/Lookup?ulid=2086
http://www.specagent.com/Lookup?uid=123457066816
http://www.specagent.com/Lookup?uid=123457066815
http://www.specagent.com/Lookup?ulid=2089
http://www.specagent.com/Lookup?uid=123457066905
http://www.specagent.com/Lookup?uid=123457066906
http://www.specagent.com/Lookup?ulid=2114
http://www.specagent.com/Lookup?uid=123457066820
http://www.specagent.com/Lookup?uid=123457066821
http://www.specagent.com/Lookup?ulid=2117
http://www.specagent.com/Lookup?uid=123457066824
http://www.specagent.com/Lookup?uid=123457066825
http://www.specagent.com/Lookup?uid=123457066826
http://www.specagent.com/Lookup?ulid=2120
http://www.specagent.com/Lookup?uid=123457066830
http://www.specagent.com/Lookup?uid=123457066831
http://www.specagent.com/LookUp/?ulid=2122&mf=04&src=wd
http://www.specagent.com/Lookup?ulid=2125
http://www.specagent.com/Lookup?uid=123457066841
http://www.specagent.com/Lookup?uid=123457066838
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D. Key-Operated Switches: 120/277 V, 20 A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Leviton Manufacturing Co., Inc. 
b. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Single pole, with factory-supplied key in lieu of switch handle. 
E. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for use 

with mechanically held lighting contactors. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Leviton Manufacturing Co., Inc. 
c. Pass & Seymour/Legrand (Pass & Seymour). 

F. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in 
lieu of switch handle. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Leviton Manufacturing Co., Inc. 
c. Pass & Seymour/Legrand (Pass & Seymour). 

2.06 WALL SWITCH SENSOR LIGHT SWITCH, DUAL TECHNOLOGY 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Leviton Manufacturing Co., Inc. 
2. Pass & Seymour/Legrand (Pass & Seymour). 
3. Acuity Brand, N-Light 

B. Description: Switchbox-mounted, combination lighting-control sensor and conventional switch 
lighting-control unit using dual technology. 
1. Connections: Provisions for connection to BAS. 
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 10 15 20 minutes. 
7. Able to be locked to Manual-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. 

2.07 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:  Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces:  Galvanized steel. 

http://www.specagent.com/Lookup?ulid=2128
http://www.specagent.com/Lookup?uid=123457066845
http://www.specagent.com/Lookup?uid=123457066846
http://www.specagent.com/Lookup?ulid=2131
http://www.specagent.com/Lookup?uid=123457066924
http://www.specagent.com/Lookup?uid=123457066925
http://www.specagent.com/Lookup?uid=123457066926
http://www.specagent.com/Lookup?ulid=2134
http://www.specagent.com/Lookup?uid=123457066932
http://www.specagent.com/Lookup?uid=123457066933
http://www.specagent.com/Lookup?uid=123457066934
http://www.specagent.com/Lookup?ulid=12440
http://www.specagent.com/Lookup?uid=123457066788
http://www.specagent.com/Lookup?uid=123457066789
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4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and 
labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

2.08 FINISHES 
A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless 
otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
3. SPD Devices: Blue. 

B. Wall Plate Color: For plastic covers, match device color. 
PART 3 EXECUTION 
3.01 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. 

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. 
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5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-

mounting screws in yokes, allowing metal-to-metal contact. 
E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the left. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Dimmers: 
1. Install dimmers within terms of their listing. 
2. Verify that dimmers used for fan-speed control are listed for that application. 
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 
H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 

and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.02 GFCI RECEPTACLES 
A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 

not required. 
3.03 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 
B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 

engraved machine printing with black-filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes. 

3.04 FIELD QUALITY CONTROL 
A. Test Instruments: Use instruments that comply with UL 1436. 
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 with the assistance of a factory-authorized service 

representative: 
1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99. 
2. Test Instruments: Use instruments that comply with UL 1436. 
3. 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. 
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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. Wiring device will be considered defective if it does not pass tests and inspections. 
F. Prepare test and inspection reports. 

END OF SECTION 26 2726 
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SECTION 26 2729 
ELECTRIC VEHICLE CHARGING STATION 

PART 1  GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions, 
Division 01 - GENERAL REQUIREMENTS, and other applicable specification sections in the 
Project Manual apply to the work specified in this Section. 

1.02 SUMMARY 
A. Scope:  Provide design and engineering, labor, material, equipment, related services, and 

supervision required, including, but not limited to, manufacturing, fabrication, erection, and 
installation for electric vehicle (EV) charging stations as required for the complete performance 
of the work, and as shown on the Drawings and as herein specified. 

B. Section Includes:  The work specified in this Section includes, but shall not be limited to, 
complete, electric vehicle charging stations as indicated on the Drawings and as specified 
herein. 
1. The extent of the electric vehicle charging infrastructure work shall be as indicated by the 

Drawings and by the requirements of this Section, including, but not limited to, the 
following: 
a. Panelboards or load centers. 
b. Integral branch circuit metering options for certain utilities that want to offer 

discounted electric vehicle charging rates. 
c. Power monitoring meters where the Owner wants to monitor the kW consumed by 

the charging station. 
d. Interface for demand response signals options (for future versions of electric vehicle 

charging station products). 
e. Work stations, software, and communications hardware when installing power 

monitoring devices. 
2. System installation shall include, but shall not be limited to, the following: 

1.03 Wiring of branch circuit conductors. 
A. Installation of external metering devices and wiring to the charging station where electric vehicle 

rates are offered by utilities. 
B. Installation of communications conductors and associated hardware when installing external 

power monitoring devices. 
1.04 REFERENCES 

A. General:  The publications listed below form a part of this Specification to the extent referenced. 
The publications are referred to in the text by the basic designation only.  The edition/revision of 
the referenced publications shall be the latest date as of the date of the Contract Documents, 
unless otherwise specified. 
1. American Society of Civil Engineers (ASCE): 

a. ASCE 7, "Minimum Design Loads for Buildings and Other Structures" (copyrighted by 
ASCE, ANSI approved). 

2. ASTM (ASTM): 
a. ASTM E 329, "Standard Specification for Agencies Engaged in the Testing and/or 

Inspection of Materials Used in Construction." 
3. International Code Council (ICC): 

a. ICC-ES AC156, “Acceptance Criteria for Seismic Qualification by Shake-Table 
Testing of Nonstructural Components and Systems.” 

b. ICC IBC, "International Building Code." 
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4. National Fire Protection Association (NFPA): 

a. NFPA 70, "National Electrical Code" (copyrighted by NFPA, ANSI 
approved) - hereinafter referred to as NEC. 

b. NFPA 5000, “Building Construction and Safety Code.” 
5. SAE International (SAE): 

a. SAE J1772, "Standard for Electric Vehicle Conductive Charge Coupler." 
6. Underwriters Laboratories, Inc. (UL): 

a. UL 991, "Standard for Tests for Safety Related Controls Employing Solid State 
Devices." 

b. UL 1998, "Standard for Software in Programmable Components." 
c. UL 2231-1, "Standard for Personnel Protection Systems for Electric Vehicle (EV) 

Supply Circuits: General Requirements." 
d. UL 2231-2, "Standard for Personnel Protection Systems for Electric Vehicle (EV) 

Supply Circuits: Particular Requirements for Protection Devices for Use in Charging 
Systems." 

e. UL 2251, "Standard for Plugs, Receptacles and Couplers for Electric Vehicles." 
f. UL 2594, "Standard for Electric Vehicle Supply Equipment.” 

1.05 SUBMITTALS 
A. General:  See Section 01 33 00 - SUBMITTAL PROCEDURES. 

1. Product Data:  Submit product data showing material proposed.  Submit sufficient 
information to determine compliance with the Drawings and Specifications, including, but 
not limited to, manufacturer's product data and installation instructions for each component 
and system. 

2. Shop Drawings:  Submit shop drawings for each product and accessory required.  Include 
information not fully detailed in manufacturer’s standard product data, including, but not 
limited to, list of components and equipment to be supplied, including, but not limited to, 
proposed locations, clearances, and power requirements. 
a. Panel Drawings:  Submit manufacturer’s dimensional drawings. 
b. One-Line Diagrams:  Submit one-line diagrams of the system configuration proposed 

if it differs from that illustrated in the riser diagram included in these Construction 
Documents.  Submit one-line drawings indicating location and addresses of all 
hardware, including, but not limited to, panelboard or load center, circuit breaker, and 
charging stations. 

c. Wiring Diagrams:  Submit wiring diagrams detailing power, signal, and control 
systems, clearly differentiating between manufacturer-installed wiring and 
field-installed wiring, and between components provided by the manufacturer and 
those provided by others. 

d. Submit typical connection diagrams for all components including, but not limited to, 
panelboards, communications devices, and personal computers. 

3. Qualification Data:  Submit qualification data for firms and persons specified in Quality 
Assurance Article to demonstrate their capabilities and experience.  Include lists of 
completed projects with project names and addresses, names of architects and owners, 
and other information specified. 

B. Contract Closeout Submittals: 
1. Operation and Maintenance Data:  Submit operation and maintenance data for electric 

vehicle charging stations to include in operation and maintenance manuals specified in 
Division 01 - GENERAL REQUIREMENTS. 

2. Warranty Data:  Submit manufacturer's standard warranty documents. 
1.06 QUALITY ASSURANCE 
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A. Qualifications: 
1. Manufacturer Qualifications:  Manufacturer shall be a firm engaged in the manufacture of 

electric vehicle charging stations of types and sizes required, and whose products have 
been in satisfactory use in similar service for a minimum of 20 years. 

2. The manufacturer shall be ISO 9001 certified and shall be designed to internationally 
accepted standards. 

3. Factory fax/telephone/email system support shall be available free of charge from the 
manufacturer during normal business hours. 

4. Installer Qualifications:  Installer shall be a firm that shall have a minimum of five years of 
successful installation experience with projects utilizing electric vehicle charging stations 
similar in type and scope to that required for this Project and shall be approved by the 
manufacturer. 

5. Inspecting and Testing Agency Qualifications:  To qualify for acceptance, an independent 
inspecting and testing agency hired by the Contractor or manufacturer to test products 
shall demonstrate to the Architect/Engineer’s satisfaction that they are qualified according 
to ASTM E 329 to conduct testing indicated. 

6. Regulatory Requirements:  Comply with applicable requirements of the laws, codes, 
ordinances, and regulations of Federal, State, and local authorities having jurisdiction.  
Obtain necessary approvals from such authorities. 

7. Standards:  Comply with applicable requirements of the following standards: 
a. NEMA Compliance:  Applicable portions of NEMA standards pertaining to types of 

electrical equipment and enclosures. 
b. NEC Compliance:  Applicable portions of the NEC, including, but not limited to, 

Article 625. 
c. UL Compliance:  Applicable UL standards for electric vehicle supply equipment, 

panelboards, circuit breakers, and energy management equipment. 
d. FCC Emissions:  Comply with FCC emissions standards. 
e. Seismic Compliance:  NFPA 5000, ASCE 7, ICC-ES AC156, and/or ICC IBC, as 

applicable to the Project location and as required by authorities having jurisdiction. 
8. Electrical Components, Devices, and Accessories:  Electrical components, devices, and 

accessories shall be listed and labeled as defined in NEC, Article 100, by an inspecting 
and testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

9. Pre-Installation Conference:  Conduct pre-installation conference in accordance with 
Section 01 3119 - PROJECT MEETINGS.  Prior to commencing the installation, meet at 
the Project site to review the material selections, installation procedures, and coordination 
with other trades.  Pre-installation conference shall include, but shall not be limited to, the 
Contractor, the Installer, and any trade that requires coordination with the work.  Date and 
time of the pre-installation conference shall be acceptable to the Owner and the 
Architect/Engineer. 

10. Coordination:  Coordinate the work in this Section with all of the trades covered in other 
sections of the Specification to provide a complete and operable system.  Furnish inserts 
and anchors that must be built into other work.  Work closely with installers of finish 
materials so that units are properly aligned with adjacent materials. 

1.07 DELIVERY, STORAGE, AND HANDLING 
A. Deliver materials to the Project site in supplier’s or manufacturer’s original wrappings and 

containers, labeled with supplier’s or manufacturer’s name, material or product brand name, 
and lot number, if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.08 PROJECT CONDITIONS 
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A. Environmental Requirements:  Do not install electric vehicle charging stations until space is 
enclosed and weatherproof, wet work in space is completed and nominally dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are and will be 
continuously maintained at values near those indicated for final occupancy. 

1.09 WARRANTY 
A. General:  See Section 01 7700 - CLOSEOUT PROCEDURES. 
B. Special Warranty:  The Contractor shall warrant the work of this Section to be in accordance 

with the Contract Documents and free from faults and defects in materials and workmanship for 
period indicated below.  This special warranty shall extend the one year period of limitations 
contained in the General Conditions.  The special warranty shall be countersigned by the 
Installer and the manufacturer. 

C. Warranty Period:  Warranty period shall be 18 months from date of Substantial Completion. 
D. Additional Owner Rights:  The warranty shall not deprive the Owner of other rights the Owner 

may have under other provisions of the Contract Documents and shall be in addition to and run 
concurrent with other warranties made by the Contractor under requirements of the Contract 
Documents. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Basis of Design:  Product specified is “Electric Vehicle (EV) Charging Station” Model EV2430 PSR 
as manufactured by Square D by Schneider Electric.  Items specified are to establish a standard of 
quality for design, function, materials, and appearance.  Equivalent products by other 
manufacturers are acceptable.  The Architect/Engineer will be the sole judge of the basis of what is 
equivalent. 
1. Substitutions:  If a system from another manufacturer is submitted for review and 

acceptance, the following submittals shall be required: 
a. Short circuit study demonstrating NEC 110-10 compliance for remotely operated 

switching devices. 
b. Elevation drawing showing placement of equipment in equipment rooms. 

2.02 CIRCUIT BREAKERS 
A. Branch Circuit Breakers:  Branch circuit breakers shall provide overload and short circuit protection 

suitable for the location in the electrical system, as defined in the panelboard and load center 
schedules.  Circuit breaker devices shall have, but shall not be limited to, the following: 
1. Integral branch circuit overcurrent protection as required by the NEC.  Circuit breakers shall 

have an UL-listed interrupting rating sufficient for the application or UL-listed series 
connected ratings for the maximum available fault current at that point in the system. 

2. UL-listed SWD ratings for 40 ampere two-pole branch devices, HID ratings, and HACR 
ratings. 

3. There shall be an in-built auto ground fault reset functionality in the charging station that shall 
reset automatically after ground fault waits for 16 minutes and then shall attempt to supply 
power.  This trial shall happen four times and at the end of fourth attempt the auto reset 
function shall quit. This functionality shall be nullified if a ground fault breaker is installed 
ahead of the charging station (so, always use a non-GFCI breaker). 

4. Provide visible flag that shall clearly indicate the status of the circuit breaker contacts with the 
panel trim installed.  Flag shall indicate, but shall not be limited to, on, off, and tripped circuit 
breaker states.  The visible flag shall be mechanical in nature, directly tied to the circuit 
breaker mechanism, and shall be provided in addition to any status indicator supplied by the 
system electronics. 

2.03 MASTER PANELBOARD 
A. Master panelboards shall provide power and control for operating and monitoring operated branch 

circuit breakers located in both master and slave panelboards. 
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B. Master panelboards shall contain a nameplate label, located on the panel trim, indicating its 
designation and the designations of associated slave panels. 

2.04 ELECTRIC VEHICLE SUPPLY EQUIPMENT OUTDOOR (EVSE) 
A. Power Specifications (Each charging unit): 

1. Input Power:  208 volts AC to 240 volts AC/30 amperes, single-phase, 60 hertz. 
2. Input Power Connection:  Line 1, line 2, and ground. 
3. Feeder Circuit Breaker:  Two-pole, 40 amperes, non-GFCI type. 
4. Output Power:  208 volts AC to 240 volts AC, 30 amperes. 

B. Physical Specifications: 
1. Enclosure Type:  Type 3R. 
2. Enclosure Dimensions:  See the Drawings. 
3. Enclosure Mounting:  Wall-mounted or pedestal mounted. 
4. Cable Type:  SAE J1772. 
5. Cable Length:  18 feet (5486 mm). 
6. Cable Management:  Non-retractable, integral with the enclosure. 
7. Unit Options:  Single unit (wall-mounted) and single/dual units (pedestal-mounted). 

C. User Interface: 
1. Power available status indicator. 
2. Charging blinking blue indicator. 
3. System detected fault red status indicator. 

D. Authentication: 
1. Type non-networked RFID/key fob. 
2. Programming radio frequency remote control. 

E. Protection: 
1. Ground fault protection integral, CCID 5 mA, auto reset. 
2. Ground fault protection system test automatic at the beginning of each charge cycle. 

F. Environmental: 
1. Operating Temperature:  -22 °F (-30 °C) to 131 °F (55 °C). 
2. Electrostatic Discharge:  15 kV open air, 8 kV contact. 
3. Surge:  6 kV. 
4. Radiated Immunity:  20 V/m. 
5. Conducted Immunity:  20 volts. 
6. Electrical Fast Transient/Burst (EFTB):  2 kV. 
7. Emissions FCC Class:  Class B. 

G. Standards Compliance: 
1. NEC, Article 625. 
2. SAE J1772. 
3. UL 991, UL 1998, UL 2231-1, UL 2231-2, UL 2251, and UL 2594. 

2.05 METERING 
A. In cases where utilities offer separate rates for electric vehicle charging, provide standard or 

revenue grade meters as required by the specific utility. 
B. Power meter shall transmit data using cellular. 
C. Power metering shall monitor the following parameters: 

1. Power measurement. 
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2.06 SOURCE QUALITY CONTROL 
A. Component Testing:  Electronic component board assemblies shall be factory-tested and burned 

in prior to installation. 
PART 3 - EXECUTION 
3.01 EXAMINATION 

A. Verification of Conditions:  Examine areas and conditions under which the work is to be installed, 
and notify the Contractor in writing, with a copy to the Owner and the Architect/Engineer, of any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed with the 
work until unsatisfactory conditions have been corrected. 
1. Beginning of the work shall indicate acceptance of the areas and conditions as satisfactory 

by the Installer. 
3.02 INSTALLATION 

A. Preparation and installation shall be in accordance with reviewed product data, final shop 
drawings, manufacturer’s written instructions and recommendations, and as indicated on the 
Drawings.  System installation shall be coordinated with related and adjacent work.  Define each 
circuit breaker. 

3.03 DEMONSTRATION 
A. If required by the manufacturer for advanced installations, provide the services of a 

factory-authorized service representative of the manufacturer to provide start-up service and to 
demonstrate and train the Owner’s personnel. 
1. Test and adjust controls and safeties.  Replace damaged or malfunctioning controls and 

equipment. 
2. Train the Owner’s maintenance personnel on procedures and schedules related to start-up 

and shutdown, troubleshooting, servicing, and preventive maintenance. 
3. Review data in operation and maintenance manuals with the Owner’s personnel. 
4. Schedule training with the Owner, through the Architect, with at least seven day’s advanced 

notice. 
3.04 PROTECTION 

A. Provide final protection and maintain conditions in a manner acceptable to the Installer that shall 
ensure that the electric vehicle charging stations shall be without damage at time of Substantial 
Completion. 

END OF SECTION 26 2729 
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SECTION 26 2816 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1  GENERAL 
1.01 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. 

1.02 SUMMARY 
A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Receptacle switches. 
4. Shunt trip switches. 
5. Molded-case circuit breakers (MCCBs). 
6. Molded-case switches. 
7. Enclosures. 

1.03 DEFINITIONS 
A. NC: Normally closed. 
B. NO: Normally open. 
C. SPDT: Single pole, double throw. 

1.04 ACTION SUBMITTALS 
A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 

indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes. 
1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of a nationally recognized testing laboratory (NRTL) listing for series 

rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. Provide in PDF. 

B. Shop Drawings: For enclosed switches and circuit breakers. 
1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include wiring diagrams for power, signal, and control wiring. 

1.05 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For qualified testing agency. 
B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, 

accessories, and components, from manufacturer. 
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
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2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and 
describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Field quality-control reports. 
1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals. 
1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following: 
a. Manufacturer's written instructions for testing and adjusting enclosed switches and 

circuit breakers. 
b. Time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. Provide in PDF electronic format. 

1.07 MAINTENANCE MATERIAL SUBMITTALS 
A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 
1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than 

three of each size and type. 
2. Fuse Pullers:  Two for each size and type. 

1.08 QUALITY ASSURANCE 
A. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 

1.09 FIELD CONDITIONS 
A. Environmental Limitations: Rate equipment for continuous operation under the following 

conditions unless otherwise indicated: 
1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not exceeding 

104 deg F (40 deg C). 
2. Altitude: Not exceeding 6600 feet (2010 m). 

1.10 WARRANTY 
A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components 

that fail in materials or workmanship within specified warranty period. 
1. Warranty Period:  One year(s) from date of Substantial Completion. 

PART 2  PRODUCTS 
2.01 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

2.02 GENERAL REQUIREMENTS 
A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 

devices, components, and accessories, within same product category, from single 
manufacturer. 
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B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 
2.03 FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 
1. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty:  
1. Single Double throw. 
2. Three pole. 
3. 240 600-V ac. 
4. 200 A and smaller. 
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 

indicated fuses. 
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in 

closed position. 
C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 
for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 
neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate 

before switch blades open. Contact rating - 120-V ac. 
6. Hookstick Handle: Allows use of a hookstick to operate the handle. 
7. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
8. Service-Rated Switches: Labeled for use as service equipment. 

2.04 NONFUSIBLE SWITCHES 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Square D; by Schneider Electric. 
B. Type GD, General Duty, Three Pole, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and 

NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Three Pole, Single Throw, 240 600-V ac, 1200 A and Smaller: UL 98 
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, 
and interlocked with cover in closed position. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 240 600-V ac, 200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

E. Type HD, Heavy Duty, Three Pole, Double Throw, 240 600-V ac, 1200 A and Smaller: UL 98 
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, 
and interlocked with cover in closed position. 

http://www.specagent.com/Lookup?ulid=2151
http://www.specagent.com/Lookup?uid=123457087293
http://www.specagent.com/Lookup?ulid=2152
http://www.specagent.com/Lookup?uid=123457087298
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F. Accessories: 
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 

conductors. 
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 

for copper and aluminum neutral conductors. 
3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 

neutral conductors. 
4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate 

before switch blades open. Contact rating - 120-V ac. 
6. Hookstick Handle: Allows use of a hookstick to operate the handle. 
7. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
8. Service-Rated Switches: Labeled for use as service equipment. 

2.05 SHUNT TRIP SWITCHES 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Bussmann, an Eaton business. 
2. Littelfuse, Inc. 

B. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with Class J fuse block 
and 200-kA interrupting and short-circuit current rating. 

C. Type HD, Heavy-Duty, Three Pole, Single-Throw Fusible Switch:  240 600-V ac, 30A; UL 98 
and NEMA KS 1; integral shunt trip mechanism; horsepower rated, with clips or bolt pads to 
accommodate specified fuses; lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position. 

D. Type HD, Heavy-Duty, Three Pole, Single-Throw Nonfusible Switch: [240] 600-V ac, 30; UL 98 
and NEMA KS 1; integral shunt trip mechanism; horsepower rated, lockable handle with 
capability to accept three padlocks; interlocked with cover in closed position. 

E. Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power source of enough capacity to operate shunt trip, pilot, 
indicating and control devices. 

F. Accessories: 
1. Oiltight key switch for key-to-test function. 
2. Oiltight green ON pilot light. 
3. Isolated neutral lug; 100 percent rating. 
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed. 
5. Form C alarm contacts that change state when switch is tripped. 
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage. 
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72. 
8. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 

for copper and aluminum neutral conductors. 
9. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 

neutral conductors. 
10. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
11. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate 

before switch blades open. Contact rating - 120-V ac. 

http://www.specagent.com/Lookup?ulid=2154
http://www.specagent.com/Lookup?uid=123457087316
http://www.specagent.com/Lookup?uid=123457087314
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12. Hookstick Handle: Allows use of a hookstick to operate the handle. 
13. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
14. Service-Rated Switches: Labeled for use as service equipment. 

2.06 MOLDED-CASE CIRCUIT BREAKERS 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Square D; by Schneider Electric. 
B. Circuit breakers shall be constructed using glass-reinforced insulating material. Current 

carrying components shall be completely isolated from the handle and the accessory mounting 
area. 

C. Circuit breakers shall have a toggle operating mechanism with common tripping of all poles, 
which provides quick-make, quick-break contact action. The circuit-breaker handle shall be over 
center, be trip free, and reside in a tripped position between on and off to provide local trip 
indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to providing 
international I/O markings. Equip circuit breaker with a push-to-trip button, located on the face 
of the circuit breaker to mechanically operate the circuit-breaker tripping mechanism for 
maintenance and testing purposes. 

D. The maximum ampere rating and UL, IEC, or other certification standards with applicable 
voltage systems and corresponding interrupting ratings shall be clearly marked on face of 
circuit breaker. Circuit breakers shall be 100 percent rated series rated. Circuit breaker/circuit 
breaker combinations for series connected interrupting ratings shall be listed by UL as 
recognized component combinations. Any series rated combination used shall be marked on 
the end-use equipment along with the statement "Caution - Series Rated System. _____ Amps 
Available. Identical Replacement Component Required." 

E. MCCBs shall be equipped with a device for locking in the isolated position. 
F. Lugs shall be suitable for 194 deg F (90 deg C) rated wire, sized according to the 167 deg F 

(75 deg C) temperature rating in NFPA 70. 
G. Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents. 
H. Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level 

overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

I. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting. 

J. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings: 
1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I-squared t response. 

K. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5. 

L. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse 
listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse 
compartment door. 

M. Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations 
with Class A ground-fault protection (6-mA trip). 

N. Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault 
protection (30-mA trip). 

O. Features and Accessories: 

http://www.specagent.com/Lookup?ulid=2155
http://www.specagent.com/Lookup?uid=123457087306
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1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material. 
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type with 
mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, 
push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-sequence 
current transformer/sensor. 

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact. 
6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional 

time delay. 
7. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic circuit-

breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts. 
8. Alarm Switch: One NO contact that operates only when circuit breaker has tripped. 
9. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be 

removable only when circuit breaker is in off position. 
10. Zone-Selective Interlocking: Integral with electronic ground-fault trip unit; for interlocking 

ground-fault protection function. 
11. Electrical Operator: Provide remote control for on, off, and reset operations. 
12. Accessory Control Power Voltage:  Integrally mounted, self-powered; 24-V dc. 

2.07 MOLDED-CASE SWITCHES 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Square D; by Schneider Electric. 
B. Description: MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand 

rating equal to equivalent breaker frame size interrupting rating. 
C. Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents. 
D. Features and Accessories: 

1. Standard frame sizes and number of poles. 
2. Lugs:  

a. Mechanical type, suitable for number, size, trip ratings, and conductor material. 
b. Lugs shall be suitable for 194 deg F (90 deg C) rated wire, sized according to the 

167 deg F (75 deg C) temperature rating in NFPA 70. 
3. Ground-Fault Protection: Comply with UL 1053; remote-mounted and powered type with 

mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, 
push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-sequence 
current transformer/sensor. 

4. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact. 
5. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional 

time delay. 
6. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic switch 

contacts, "b" contacts operate in reverse of switch contacts. 
7. Alarm Switch: One NO contact that operates only when switch has tripped. 
8. Key Interlock Kit: Externally mounted to prohibit switch operation; key shall be removable 

only when switch is in off position. 

http://www.specagent.com/Lookup?ulid=2156
http://www.specagent.com/Lookup?uid=123457087312
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9. Zone-Selective Interlocking: Integral with ground-fault shunt trip unit; for interlocking 
ground-fault protection function. 

10. Electrical Operator: Provide remote control for on, off, and reset operations. 
2.08 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 

B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R, 12). 

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. 
NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both 
endwalls. 

D. Operating Mechanism: The circuit-breaker operating handle shall be directly operable through 
the front cover of the enclosure (NEMA 250 Type 1) directly operable through the dead front 
trim of the enclosure (NEMA 250 Type 3R). The cover interlock mechanism shall have an 
externally operated override. The override shall not permanently disable the interlock 
mechanism, which shall return to the locked position once the override is released. The tool 
used to override the cover interlock mechanism shall not be required to enter the enclosure in 
order to override the interlock. 

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual 
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the 
circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is 
open. 

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their 
use in outdoor and wet location applications. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
1. Commencement of work shall indicate Installer's acceptance of the areas and conditions 

as satisfactory. 
3.02 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the 
following environmental ratings. 
1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12. 
3.03 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems." 
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D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

E. Install fuses in fusible devices. 
F. Comply with NFPA 70 and NECA 1. 

3.04 IDENTIFICATION 
A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 
3.05 FIELD QUALITY CONTROL 

A. Perform tests and inspections with the assistance of a factory-authorized service 
representative. 

B. Tests and Inspections for Switches: 
1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation. 
e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact integrity. 
g. Inspect bolted electrical connections for high resistance using one of the two 

following methods: 
1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar bolted 
connections by more than 50 percent of the lowest value. 

2) Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method in accordance with manufacturer's published data or NETA ATS 
Table 100.12. 
a) Bolt-torque levels shall be in accordance with manufacturer's published 

data. In the absence of manufacturer's published data, use NETA ATS 
Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as described in the 
Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 
j. Verify lubrication of moving current-carrying parts and moving and sliding surfaces. 

2. Electrical Tests: 
a. Perform resistance measurements through bolted connections with a low-resistance 

ohmmeter. Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from adjacent poles or similar switches 
by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop values shall 
not exceed the high level of the manufacturer's published data. If manufacturer's 
published data are not available, investigate values that deviate from adjacent poles 
or similar switches by more than 50 percent of the lowest value. 



Peachtree Corners Parking Deck  26 2816 - 9 
LDDI Project No. - 116018.00 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
 

Lyman Davidson Dooley, Inc.  03.30.2017 
 

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and 
phase-to-ground with switch closed, and across each open pole. Apply voltage in 
accordance with manufacturer's published data. In the absence of manufacturer's 
published data, use Table 100.1 from the NETA ATS. Investigate values of insulation 
resistance less than those published in Table 100.1 or as recommended in 
manufacturer's published data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each 
other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection 
Systems, Low-Voltage." 

C. Tests and Inspections for Molded Case Circuit Breakers: 
1. Visual and Mechanical Inspection: 

a. Verify that equipment nameplate data are as described in the Specifications and 
shown on the Drawings. 

b. Inspect physical and mechanical condition. 
c. Inspect anchorage, alignment, grounding, and clearances. 
d. Verify that the unit is clean. 
e. Operate the circuit breaker to ensure smooth operation. 
f. Inspect bolted electrical connections for high resistance using one of the two 

following methods: 
1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar bolted 
connections by more than 50 percent of the lowest value. 

2) Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method in accordance with manufacturer's published data or NETA ATS 
Table 100.12. 
a) Bolt-torque levels shall be in accordance with manufacturer's published 

data. In the absence of manufacturer's published data, use NETA ATS 
Table 100.12. 

g. Inspect operating mechanism, contacts, and chutes in unsealed units. 
h. Perform adjustments for final protective device settings in accordance with the 

coordination study. 
2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-resistance 
ohmmeter. Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from adjacent poles or similar switches 
by more than 50 percent of the lowest value. 

b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and 
phase-to-ground with circuit breaker closed, and across each open pole. Apply 
voltage in accordance with manufacturer's published data. In the absence of 
manufacturer's published data, use Table 100.1 from the NETA ATS. Investigate 
values of insulation resistance less than those published in Table 100.1 or as 
recommended in manufacturer's published data. 

c. Perform a contact/pole resistance test. Drop values shall not exceed the high level of 
the manufacturer's published data. If manufacturer's published data are not available, 
investigate values that deviate from adjacent poles or similar switches by more than 
50 percent of the lowest value. 
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d. Perform insulation resistance tests on all control wiring with respect to ground. 
Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V 
rated cable. Test duration shall be one minute. For units with solid state components, 
follow manufacturer's recommendation. Insulation resistance values shall be no less 
than two megohms. 

e. Determine the following by primary current injection: 
1) Long-time pickup and delay. Pickup values shall be as specified. Trip 

characteristics shall not exceed manufacturer's published time-current 
characteristic tolerance band, including adjustment factors. 

2) Short-time pickup and delay. Short-time pickup values shall be as specified. Trip 
characteristics shall not exceed manufacturer's published time-current 
characteristic tolerance band, including adjustment factors. 

3) Ground-fault pickup and time delay. Ground-fault pickup values shall be as 
specified. Trip characteristics shall not exceed manufacturer's published time-
current characteristic tolerance band, including adjustment factors. 

4) Instantaneous pickup. Instantaneous pickup values shall be as specified and 
within manufacturer's published tolerances. 

f. Test functionality of the trip unit by means of primary current injection. Pickup values 
and trip characteristics shall be as specified and within manufacturer's published 
tolerances. 

g. Perform minimum pickup voltage tests on shunt trip and close coils in accordance 
with manufacturer's published data. Minimum pickup voltage of the shunt trip and 
close coils shall be as indicated by manufacturer. 

h. Verify correct operation of auxiliary features such as trip and pickup indicators; zone 
interlocking; electrical close and trip operation; trip-free, anti-pump function; and trip 
unit battery condition. Reset all trip logs and indicators. Investigate units that do not 
function as designed. 

i. Verify operation of charging mechanism. Investigate units that do not function as 
designed. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

4. Perform the following infrared scan tests and inspections and prepare reports: 
a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each enclosed switch and circuit 
breaker. Remove front panels so joints and connections are accessible to portable 
scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 
enclosed switch and circuit breaker 11 months after date of Substantial Completion. 

c. Instruments and Equipment: Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values. Provide 
calibration record for device. 

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests 
and inspections. 

E. Prepare test and inspection reports. 
1. Test procedures used. 
2. Include identification of each enclosed switch and circuit breaker tested and describe test 

results. 
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3. List deficiencies detected, remedial action taken, and observations after remedial action. 
3.06 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573.16 "Coordination 
Studies." 

END OF SECTION 26 2816 
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SECTION 26 2813 
FUSES 

PART 1  GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. Cartridge fuses rated 600 V ac and less for use in the following: 

a. Control circuits. 
b. Enclosed controllers. 
c. Enclosed switches. 

1.02 ACTION SUBMITTALS 
A. Product Data: For each type of product. 

1.03 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Bussmann, an Eaton business. 
2. Littelfuse, Inc. 

2.02 CARTRIDGE FUSES 
A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage ratings 

consistent with circuit voltages. 
1. Type RK-1:  250-V, zero- to 600-A rating, 200 kAIC, time delay. 
2. Type RK-5:  250-V, zero- to 600-A rating, 200 kAIC, time delay. 
3. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, fast acting, time delay. 
4. Type CD: 600-V, 31- to 60-A rating, 200 kAIC, fast acting, time delay. 
5. Type J: 600-V, zero- to 600-A rating, 200 kAIC, time delay. 
6. Type T:  250-V, zero- to 1200-A rating, 200 kAIC, time delay. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA FU 1 for cartridge fuses. 
D. Comply with NFPA 70. 
E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 

and with system short-circuit current levels. 
PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing 
fuse. 

B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in the field by 
Construction Manager. 

3.02 IDENTIFICATION 
A. Install labels complying with requirements for identification specified in Section 260553 

"Identification for Electrical Systems" and indicating fuse replacement information inside of door 
of each fused switch and adjacent to each fuse block, socket, and holder. 

END OF SECTION 26 2813 

http://www.specagent.com/Lookup?ulid=2150
http://www.specagent.com/Lookup?uid=123457087286
http://www.specagent.com/Lookup?uid=123457087288
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SECTION 26 3353 
STATIC UNINTERRUPTIBLE POWER SUPPLY 

PART 1  GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. Three-phase, on-line, double-conversion, static-type, UPS units with the following 

features: 
a. Surge suppression. 
b. Inverter. 

1.02 ACTION SUBMITTALS 
A. Product Data: For each type of UPS. 
B. Shop Drawings: For UPS. 

1. Include plans, elevations, sections, mounting and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Show access, workspace, and clearance requirements; details of control panels; and 
battery arrangement. 

4. Include diagrams for power, signal, and control wiring. 
1.03 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For UPS equipment, from manufacturer. 
B. Product Certificates: For each product, from manufacturer. 
C. Factory test reports. 
D. Product test reports. 
E. Field quality-control reports. 
F. Sample warranties. 

1.04 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

1.05 QUALITY ASSURANCE 
A. Power Quality Specialist Qualifications: A registered professional electrical engineer or 

engineering technician, currently certified by the National Institute for Certification in 
Engineering Technologies, NICET Level 4, minimum, experienced in performance testing UPS 
installations and in performing power quality surveys similar to that required in "Performance 
Testing" Article. 

1.06 WARRANTY 
A. Special Battery Warranties: Manufacturer and Installer agree to repair or replace UPS system 

storage batteries that fail in materials or workmanship within specified warranty period. 
1. Special Warranty Period:  Three years from date of Substantial Completion. 

PART 2  PRODUCTS 
2.01 OPERATIONAL REQUIREMENTS 

A. Automatic operation includes the following: 
1. Double Conversion, Standard Efficiency: 
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a. Normal Conditions: Load is supplied with power flowing from the normal power input 
terminals, through the rectifier-charger and inverter, with the battery connected in 
parallel with the rectifier-charger output. 

b. Abnormal Supply Conditions: If normal supply deviates from specified and adjustable 
voltage, voltage waveform, or frequency limits, the battery supplies energy to 
maintain constant, regulated inverter power output to the load without switching or 
disturbance. 

c. Power Failure: If normal power fails, energy supplied by the battery through the 
inverter continues supply-regulated power to the load without switching or 
disturbance. 

2. When power is restored at the normal supply terminals of the system, controls shall 
automatically synchronize the inverter with the external source before transferring the 
load. The rectifier-charger shall supply power to the load through the inverter and 
simultaneously recharge the battery. 

3. The rectifier-charger shall conform to UL924. 
4. If any element of the UPS system fails and power is available at the normal supply 

terminals of the system, the static bypass transfer switch shall switch the load to the 
normal ac supply circuit without disturbance or interruption. 

5. The output power converters shall produce up to 300 percent of rated full-load current for 
short-circuit clearing. The inverter shall sustain steady-state overload conditions of up to 
200 percent of rated full-load current for 60 seconds in normal operation. 

6. The inverter shall be capable of sustaining 150 percent of system capacity for 30 seconds 
while powered from the battery. 

7. Should overloads persist past the time limitations, the automatic static transfer switch shall 
switch the load to the bypass output of the UPS. When the fault has cleared, the static 
bypass transfer switch shall return the load to the UPS system. 

8. If the battery is disconnected, the UPS shall supply power to the load from the normal 
supply with no degradation of its regulation of voltage and frequency of the output bus. 

B. Manual operation includes the following: 
1. Turning the inverter off causes the static bypass transfer switch to transfer the load 

directly to the normal ac supply circuit without disturbance or interruption. 
2. Turning the inverter on causes the static bypass transfer switch to transfer the load to the 

inverter. 
C. Maintenance Bypass/Isolation Switch Operation: Switch is interlocked so it cannot be operated 

unless the static bypass transfer switch is in the bypass mode. Device provides manual 
selection among the three conditions described below without interrupting supply to the load 
during switching: 
1. Full Isolation: Load is supplied, bypassing the UPS. Normal UPS ac input circuit, static 

bypass transfer switch, and UPS load terminals are completely disconnected from 
external circuits. 

2. Maintenance Bypass: Load is supplied, bypassing the UPS. UPS ac supply terminals are 
energized to permit operational checking, but system load terminals are isolated from the 
load. 

3. Normal: Normal UPS ac supply terminals are energized and the load is supplied through 
the static bypass transfer switch and the UPS rectifier-charger and inverter, or the battery 
and the inverter. 

D. Environmental Conditions: The UPS shall be capable of operating continuously in the following 
environmental conditions without mechanical or electrical damage or degradation of operating 
capability, except battery performance: 
1. Ambient Temperature for Electronic Components: 32 to 104 deg F (0 to 40 deg C). 
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2. Ambient Temperature for Battery: 41 to 95 deg F (5 to 35 deg C). 
3. Relative Humidity: Zero to 95 percent, noncondensing. 
4. Altitude: Sea level to 4000 feet (1220 m). 

2.02 PERFORMANCE REQUIREMENTS 
A. Seismic Performance: UPS shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

B. UL Compliance: Listed and labeled by an NRTL to comply with UL 1778. 
C. NFPA Compliance: UPS components shall be listed and labeled by an NRTL as suitable for 

installation in computer rooms according to NFPA 75. 
D. The UPS shall perform as specified in this article while supplying rated full-load current, 

composed of any combination of linear and nonlinear load, up to 100 percent nonlinear load 
with a maximum load crest factor of 3.0, under the following conditions or combinations of the 
following conditions: 
1. Inverter is switched to battery source. 
2. Steady-state ac input voltage deviates up to plus or minus 10 percent from nominal 

voltage. 
3. Steady-state input frequency deviates up to plus or minus 5 percent from nominal 

frequency. 
4. THD of input voltage is 15 percent or more with a minimum crest factor of 3.0, and the 

largest single harmonic component is a minimum of 5 percent of the fundamental value. 
5. Load is 30 percent unbalanced continuously. 

E. Minimum Duration of Supply: If battery is sole energy source supplying rated full-load UPS 
current at 80 percent power factor, duration of supply is 90 minutes. 

F. Input Voltage Tolerance: System steady-state and transient output performance remains within 
specified tolerances when steady-state ac input voltage varies plus 10 percent and minus 15 
percent from nominal voltage. 

G. Overall UPS Efficiency: Equal to or greater than 94 percent at 100 percent load, 94 percent at 
75 percent load, and 98 percent at 25 percent load. 

H. AC Output-Voltage Regulation for Loads 100 Percent Unbalanced: Maximum of plus or minus 2 
percent over the full range of battery voltage. 

I. AC Output-Voltage Regulation for Loads 100 Percent Balanced: Maximum of plus or minus 
1 percent over the full range of battery voltage. 

J. Output Frequency: 60 Hz, plus or minus 0.1 percent over the full range of input voltage, load, 
and battery voltage. 

K. Limitation of harmonic distortion of input current to the UPS shall be as follows: 
1. Description: Rectifier-charger circuits shall limit THD to 5 percent, maximum, at rated full-

load UPS current, for power sources with X/R ratio between 2 and 30. Provide tuned 
harmonic filter if required to meet harmonic distortion limit. 

2. Description: THD is limited to a maximum of 32 percent, at rated full-load UPS current, for 
power sources with X/R ratio between 2 and 30. 

L. Maximum Harmonic Content of Output-Voltage Waveform: 5 percent rms total and 3 percent 
rms for any single harmonic, for rated full load with THD up to 50 percent, with a load crest 
factor of 3.0. 
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M. Minimum Overload Capacity of UPS at Rated Voltage: 125 percent of rated full load for 10 
minutes, 200 percent for 60 seconds in normal operation, and 150 percent for 30 seconds in 
battery operating mode. 

N. Maximum Output-Voltage Transient Excursions from Rated Value: For the following 
instantaneous load changes, stated as percentages of rated full UPS load, voltage shall remain 
within stated percentages of rated value and recover to, and remain within, plus or minus 2 
percent of that value within 50 ms: 
1. 50 Percent: Plus or minus 3 percent. 
2. 100 Percent: Plus or minus 5 percent. 
3. Loss of AC Input Power: Plus or minus 1 percent. 
4. Restoration of AC Input Power: Plus or minus 1 percent. 

O. Input Power Factor: A minimum of 1.0 lagging when supply voltage and current are at nominal 
rated values and the UPS is supplying rated full-load current without additional filters. 

P. EMI Emissions: Comply with FCC rules and regulations and with 47 CFR 15 for Class A 
equipment. 

2.03 UPS SYSTEMS 
A. Description: Self-contained, battery backup device and accessories that provides three-phase 

electrical power in the event of failure or sag in the normal power system. 
B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 
1. Perfect Power Systems PowerRide 1. 

C. Electronic Equipment: Solid-state devices using hermetically sealed, semiconductor elements. 
Devices include rectifier-charger, inverter, static bypass transfer switch, and system controls. 

D. Enclosures: Comply with NEMA 250, Type 1, unless otherwise indicated. 
E. Configuration:  Single-cabinet modular style units. 
F. Control Assemblies: Mount on modular plug-ins, readily accessible for maintenance. 
G. 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. 
H. Seismic-Restraint Design: UPS assemblies, subassemblies, and components (and fastenings 

and supports, mounting, and anchorage devices for them) shall be designed and fabricated to 
withstand static and seismic forces. 

I. Output Circuit Neutral Bus, Conductor, and Terminal Ampacity: Rated phase current times a 
multiple of 1.73, minimum. 

2.04 SURGE SUPPRESSION 
A. Protect internal UPS components from surges that enter at each ac power input connection 

including main disconnect switch, static bypass transfer switch, and maintenance 
bypass/isolation switch. Protect rectifier-charger, inverter, controls, and output components. 
1. Use factory-installed surge suppressors tested according to IEEE C62.41.1 and 

IEEE C62.41.2, Category B. 
2. Additional Surge Protection: Protect internal UPS components from low-frequency, high-

energy voltage surges described in IEEE C62.41.1 and IEEE C62.41.2. Design the 
circuits connecting with external power sources and select circuit elements, conductors, 
conventional surge suppressors, and rectifier components and controls so input 
assemblies will have adequate mechanical strength and thermal and current-carrying 
capacity to withstand stresses imposed by 400-Hz, 180 percent voltage surges described 
in IEEE C62.41.1 and IEEE C62.41.2. 

2.05 INVERTER 
A. Description: Pulse-width modulated, IGBT with sinusoidal output. 

http://www.specagent.com/Lookup?ulid=12118
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B. Description: Pulse-width modulated, IGBT with sinusoidal output. Include a bypass phase 
synchronization window adjustment to optimize compatibility with local engine-generator-set 
power source. 

2.06 CONTROLS AND INDICATIONS 
A. Description: Group displays, indications, and basic system controls on a common control panel 

on front of UPS enclosure. 
B. Minimum displays, indicating devices, and controls include those in lists below. Provide 

sensors, transducers, terminals, relays, and wiring required to support listed items. Alarms 
include audible signals and visual displays. 

C. Indications:  Plain-language messages on a digital LCD. 
1. Quantitative indications shall include the following: 

a. Input voltage, each phase, line to line. 
b. Input current, each phase, line to line. 
c. Bypass input voltage, each phase, line to line. 
d. Bypass input frequency. 
e. System output voltage, each phase, line to line. 
f. System output current, each phase. 
g. System output frequency. 
h. DC bus voltage. 
i. Battery current and direction (charge/discharge). 
j. Elapsed time discharging battery. 

2. Basic status condition indications shall include the following: 
a. Normal operation. 
b. Load-on bypass. 
c. Load-on battery. 
d. Inverter off. 
e. Alarm condition. 

3. Alarm indications shall include the following: 
a. Bypass ac input overvoltage or undervoltage. 
b. Bypass ac input overfrequency or underfrequency. 
c. Bypass ac input and inverter out of synchronization. 
d. Bypass ac input wrong-phase rotation. 
e. Bypass ac input single-phase condition. 
f. Bypass ac input filter fuse blown. 
g. Internal frequency standard in use. 
h. Battery system alarm. 
i. Control power failure. 
j. Fan failure. 
k. UPS overload. 
l. Battery-charging control faulty. 
m. Input overvoltage or undervoltage. 
n. Input transformer overtemperature. 
o. Input circuit breaker tripped. 
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p. Input wrong-phase rotation. 
q. Input single-phase condition. 
r. Approaching end of battery operation. 
s. Battery undervoltage shutdown. 
t. Maximum battery voltage. 
u. Inverter fuse blown. 
v. Inverter transformer overtemperature. 
w. Inverter overtemperature. 
x. Static bypass transfer switch overtemperature. 
y. Inverter power supply fault. 
z. Inverter transistors out of saturation. 
aa. Identification of faulty inverter section/leg. 
bb. Inverter output overvoltage or undervoltage. 
cc. UPS overload shutdown. 
dd. Inverter current sensor fault. 
ee. Inverter output contactor open. 
ff. Inverter current limit. 

4. Controls shall include the following: 
a. Inverter on-off. 
b. UPS start. 
c. Battery test. 
d. Alarm silence/reset. 

D. Dry-form "C" contacts shall be available for remote indication of the following conditions: 
1. UPS on battery. 
2. UPS on-line. 
3. UPS load-on bypass. 
4. UPS in alarm condition. 
5. UPS off (maintenance bypass closed). 

E. Emergency Power off Switch: Capable of local operation and operation by means of activation 
by external dry contacts. 

2.07 BATTERY 
A. Description: Valve-regulated, recombinant, lead-calcium units, factory assembled in an isolated 

compartment of UPS cabinet, complete with battery disconnect switch. 
1. Arrange for drawout removal of battery assembly from cabinet for testing and inspecting. 

B. Description: Flooded, lead-calcium, heavy-duty industrial units in styrene acrylonitrile 
containers. Mount on three-tier, acid-resistant, painted steel racks. Assembly includes battery 
disconnect switch, intercell connectors, hydrometer syringe, and thermometer with specific 
gravity-correction scales. 

C. Seismic-Restraint Design: Battery racks, cabinets, assemblies, subassemblies, and 
components (and fastenings and supports, mounting, and anchorage devices for them) shall be 
designed and fabricated to withstand static and seismic forces. 



Peachtree Corners Parking Deck  26 3353 - 7 
LDDI Project No. - 116018.00  STATIC UNINTERRUPTIBLE POWER SUPPLY 
 

Lyman Davidson Dooley, Inc.  03.30.2017 

2.08 BATTERY-CYCLE WARRANTY MONITORING 
A. Description: Electronic device, acceptable to battery manufacturer as a basis for warranty 

action, for monitoring of charge-discharge cycle history of batteries covered by cycle-life 
warranties. 

B. Performance: Automatically measure and record each discharge event, classify it according to 
duration category and total discharges according to warranty criteria, and display remaining 
warranted battery life on front panel display. 

C. Additional monitoring functions and features shall include the following: 
1. Measuring and Recording: Total voltage at battery terminal. Initiate an alarm for 

excursions outside the proper float-voltage level. 
2. Monitoring: Ambient temperature at battery; initiate an alarm if temperature deviates from 

normally acceptable range. 
3. Keypad on Device Front Panel: Provide access to monitored data using front panel 

display. 
4. Alarm Contacts: Arrange to initiate remote alarm for abnormal battery voltage or 

temperature. 
5. Memory: Store recorded data in nonvolatile electronic memory. 
6. Ethernet Port: Permits downloading of data to a PC. 

2.09 SOURCE QUALITY CONTROL 
A. Factory test complete UPS system before shipment. Include the following: 

1. Test and demonstration of all functions, controls, indicators, sensors, and protective 
devices. 

2. Full-load test. 
3. Transient-load response test. 
4. Overload test. 
5. Power failure test. 

B. Report test results. Include the following data: 
1. Description of input source and output loads used. Describe actions required to simulate 

source load variation and various operating conditions and malfunctions. 
2. List of indications, parameter values, and system responses considered satisfactory for 

each test action. Include tabulation of actual observations during test. 
3. List of instruments and equipment used in factory tests. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
conditions affecting performance of the UPS. 

B. Comply with NECA 1. 
C. Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, 

desks, and counters. Conceal raceway and cables except in unfinished spaces. 
1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for cable trays specified in Section 260536 "Cable Trays for 

Electrical Systems." 
3. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceways and Boxes for Electrical Systems." 
D. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where 

possible. 
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E. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess 
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and 
distribution spools. 

F. Equipment Mounting: Install UPS on concrete base. Comply with requirements for concrete 
base specified in Section 033053 " Cast-in-Place Concrete." 
1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base 
6 inches (150 mm) from the outer edge of the base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor. 

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
G. Maintain minimum clearances and workspace at equipment according to manufacturer's written 

instructions and NFPA 70. 
H. Connections: Interconnect system components. Make connections to supply and load circuits 

according to manufacturer's wiring diagrams unless otherwise indicated. Apply oxide inhibitor 
on battery terminals. 

I. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.02 GROUNDING 
A. Separately Derived Systems: If not part of a listed power supply for a data-processing room, 

comply with NFPA 70 requirements for connecting to grounding electrodes and for bonding to 
metallic piping near isolation transformer. Comply with requirements in Section 260526 
"Grounding and Bonding for Electrical Systems." 

B. Separately Derived Systems: If part of a listed power supply for a data-processing room, 
comply with manufacturer's written instructions that include grounding requirements in excess 
of NFPA 70 requirements for connecting to grounding electrodes and for bonding to metallic 
piping near isolation transformer. Comply with requirements in Section 260526 "Grounding and 
Bonding for Electrical Systems." 

3.03 BATTERY EQUALIZATION 
A. Equalize charging of battery cells according to manufacturer's written instructions. Record 

individual-cell voltages. 
3.04 FIELD QUALITY CONTROL 

A. Perform tests and inspections with the assistance of a factory-authorized service 
representative. 

B. Tests and Inspections: 
1. Inspect interiors of enclosures, including the following: 

a. Inspect anchorage, alignment, grounding, and required clearances. 
b. Component type and labeling verification. 
c. Ratings of installed components. 

2. Test electrical and mechanical interlock systems for correct operation and sequencing. 
3. Inspect bolted electrical connections for high resistance using one or more of the following 

methods: 
a. Use of low-resistance ohmmeter according to Section 7.22.2.2 of NETA ATS. 
b. Verify tightness of accessible bolted electrical connections by calibrated torque-

wrench method according to manufacturer's published data or Table 100.12 of 
NETA ATS. 
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c. Perform thermographic survey according to Section 9 of NETA ATS. 
4. Test static transfer from inverter to bypass and back. Use normal load, if possible. 
5. Test dc undervoltage trip level on inverter input breaker. Set according to manufacturer's 

published data. 
6. Verify synchronizing indicators for static switch and bypass switches. 
7. Test insulated-case and molded-case breakers. 

a. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and 
phase-to-ground with the circuit breaker closed, and across each open pole. Apply 
voltage according to manufacturer's published data. In the absence of 
manufacturer's published data, use Table 100.1 of NETA ATS. 

b. Perform insulation-resistance tests on all control wiring for ground. Applied potential 
shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test 
duration shall be one minute. For units with solid-state components, follow 
manufacturer's recommendation. 

c. Use primary current injection to determine long time and short time, ground fault, and 
instantaneous pickup, Use secondary current injection to test trip functions. 

d. Perform minimum pickup voltage tests on shunt trip and close coils according to 
manufacturer's published data. 

e. Verify operation of charging mechanism. 
f. Verify correct operation of auxiliary features such as trip and pickup indicators, zone 

interlocking, electrical close and trip operation, trip-free, antipump function, and trip 
unit battery condition. Reset all trip logs and indicators. 

8. Test automatic transfer switches. 
a. Perform resistance measurements through bolted connections with a low-resistance 

ohmmeter, if applicable, according to Section 7.22.3.1 of NETA ATS. 
b. Perform insulation-resistance tests on all control wiring for ground. Applied potential 

shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test 
duration shall be one minute. For units with solid-state components or for control 
devices that cannot tolerate the applied voltage, follow manufacturer's 
recommendation. 

c. Perform a contact/pole-resistance test. 
d. Verify settings and operation of control devices. 
e. Calibrate and set all relays and timers according to Section 7.9 of NETA ATS. 
f. Verify phase rotation, phasing, and synchronized operation as required by the 

application. 
g. Perform automatic transfer tests. 

1) Simulate loss of normal power. 
2) Return to normal power. 
3) Simulate loss of emergency power. 
4) Simulate all forms of single-phase conditions. 

h. Verify correct operation and timing of the following functions: 
1) Normal source voltage-sensing and frequency-sensing relays. 
2) Time delay on transfer. 
3) Alternative source voltage-sensing and frequency-sensing relays. 
4) Automatic transfer operation. 
5) Interlocks and limit switch function. 
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6) Time delay and retransfer on normal power restoration. 
9. Test direct current system's batteries. 

a. Verify adequacy of battery support racks, mounting, anchorage, alignment, 
grounding, and clearances. 

b.  Verify electrolyte level. Measure electrolyte level, specific gravity, and temperature. 
c. Inspect spill containment installation. Measure charger float and equalizing voltage 

levels. Adjust to battery manufacturer's recommended settings. 
d. Verify all charger functions and alarms. 
e. Measure each cell voltage and total battery voltage with charger energized and in 

float mode of operation. 
f. Perform a load test according to manufacturer's published data or IEEE 450. 
g. Measure charger float and equalizing voltage levels. Adjust to battery manufacturer's 

recommended settings. 
h. Test values. 

1) Compare bolted connection resistance values to values of similar connections. 
Investigate values that deviate from those of similar bolted connections by 
more than 50 percent of the lowest value. 

2) Charger float and equalize voltage levels shall be according to battery 
manufacturer's published data. 

3) The results of charger functions and alarms shall be according to 
manufacturer's published data. 

4) Cell voltages shall be within 0.05 V of each other or according to 
manufacturer's published data. 

5) Compare bolted connection resistance values to values of similar connections. 
Investigate values that deviate from those of similar bolted connections by 
more than 50 percent of the lowest value. 

6) Cell internal ohmic values (resistance, impedance, or conductance) shall not 
vary by more than 25 percent between identical cells that are in a fully charged 
state. 

7) Results of load tests shall be according to manufacturer's published data or 
IEEE 450. 

10. Test communication of status and alarms to remote monitoring equipment. 
11. Load the system using a variable-load bank to simulate kilovolt amperes, kilowatts, and 

power factor of loads for unit's rating. Use instruments calibrated within the previous six 
months according to NIST standards. 

C. Seismic-restraint tests and inspections shall include the following: 
1. Inspect type, size, quantity, arrangement, and proper installation of mounting or 

anchorage devices. 
D. The UPS system will be considered defective if it does not pass tests and inspections. 
E. Record of Tests and Inspections: Maintain and submit documentation of tests and inspections, 

including references to manufacturers' written instructions and other test and inspection criteria. 
Include results of tests, inspections, and retests. 

F. Prepare test and inspection reports. 
3.05 DEMONSTRATION 

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain the UPS. 

END OF SECTION 26 3353 
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SECTION 28 4621.11 
ADDRESSABLE FIRE-ALARM SYSTEMS 

PART 1  GENERAL 
1.01 SUMMARY 
A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Magnetic door holders. 
7. Remote annunciator. 
8. Addressable interface device. 
9. Digital alarm communicator transmitter. 

B. Related Requirements: 
1. Section 270513 "Conductors and Cables for Communications Systems" for cables and 

conductors for fire-alarm systems. 
1.02 ACTION SUBMITTALS 
A. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 
Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 
a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified, fire-alarm technician; Level III minimum. 
c. Licensed or certified by authorities having jurisdiction. 

B. Product Data: For each type of product, including furnished options and accessories. 
C. Shop Drawings: For fire-alarm system. 

1. Comply with recommendations and requirements in the "Documentation" section of the 
"Fundamentals" chapter in NFPA 72. 

2. Include plans, elevations, sections, details, and attachments to other work. 
3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and locations. Indicate conductor 
sizes, indicate termination locations and requirements, and distinguish between factory 
and field wiring. 

4. Detail assembly and support requirements. 
5. Include voltage drop calculations for notification-appliance circuits. 
6. Include battery-size calculations. 
7. Include input/output matrix. 
8. Include statement from manufacturer that all equipment and components have been 

tested as a system and meet all requirements in this Specification and in NFPA 72. 
9. Include performance parameters and installation details for each detector. 
10. Verify that each duct detector is listed for complete range of air velocity, temperature, and 

humidity possible when air-handling system is operating. 
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11. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale; coordinate location of duct smoke detectors and access to them. 
a. Show critical dimensions that relate to placement and support of sampling tubes, 

detector housing, and remote status and alarm indicators. 
b. Show field wiring required for HVAC unit shutdown on alarm. 
c. Locate detectors according to manufacturer's written recommendations. 

12. Include floor plans to indicate final outlet locations showing address of each addressable 
device. Show size and route of cable and conduits and point-to-point wiring diagrams. 

D. Delegated-Design Submittal: For notification appliances and smoke and heat detectors, in 
addition to submittals listed above, indicate compliance with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 
1. Drawings showing the location of each notification appliance and smoke and heat 

detector, ratings of each, and installation details as needed to comply with listing 
conditions of the device. 

2. Design Calculations: Calculate requirements for selecting the spacing and sensitivity of 
detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals 
and sound-pressure levels for audible appliances. 

3. Indicate audible appliances required to produce square wave signal per NFPA 72. 
1.03 INFORMATIONAL SUBMITTALS 
A. Qualification Data: For Installer. 
B. Seismic Qualification Data: Certificates, for fire-alarm control unit, accessories, and 

components, from manufacturer. 
C. Field quality-control reports. 
D. Sample warranty. 
1.04 CLOSEOUT SUBMITTALS 
A. Operation and Maintenance Data: For fire-alarm systems and components to include in 

emergency, operation, and maintenance manuals. 
1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following and deliver copies to authorities having jurisdiction: 
a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" 

chapter in NFPA 72. 
b. Provide "Fire Alarm and Emergency Communications System Record of 

Completion Documents" according to the "Completion Documents" Article in the 
"Documentation" section of the "Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between all devices and 
equipment. 

d. Riser diagram. 
e. Record copy of site-specific software. 
f. Provide "Inspection and Testing Form" according to the "Inspection, Testing and 

Maintenance" chapter in NFPA 72, and include the following: 
1) Equipment tested. 
2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of maintenance. 
5) Manufacturer's user training manuals. 
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g. Manufacturer's required maintenance related to system warranty requirements. 
h. Abbreviated operating instructions for mounting at fire-alarm control unit and each 

annunciator unit. 
B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
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. 

1.05 QUALITY ASSURANCE 
A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation 

of units required for this Project. 
B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm 

Level III technician. 
C. NFPA Certification: Obtain certification according to NFPA 72 by an NRTL (nationally 

recognized testing laboratory). 
D. NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company. 
E. NFPA Certification: Obtain certification according to NFPA 72 in the form of a placard by an FM 

Global-approved alarm company. 
1.06 WARRANTY 
A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and 

components that fail in materials or workmanship within specified warranty period. 
1. Warranty Extent: All equipment and components not covered in the Maintenance Service 

Agreement. 
2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2  PRODUCTS 
2.01 SYSTEM DESCRIPTION 
A. Source Limitations for Fire-Alarm System and Components: Components shall be compatible 

with, and operate as an extension of, existing system. Provide system manufacturer's 
certification that all components provided have been tested as, and will operate as, a system. 

B. Noncoded, UL-certified addressable system, with multiplexed signal transmission and 
horn/strobe evacuation. 

C. Automatic sensitivity control of certain smoke detectors. 
D. All components provided shall be listed for use with the selected system. 
E. 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. 
2.02 SYSTEMS OPERATIONAL DESCRIPTION 
A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Carbon monoxide detectors. 
5. Poles for Notifications Devices 

B. Fire-alarm signal shall initiate the following actions: 
1. Continuously operate alarm notification appliances. 
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2. Identify alarm and specific initiating device at fire-alarm control unit and remote 
annunciators. 

3. Transmit an alarm signal to the remote alarm receiving station. 
4. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
5. Recall elevators to primary or alternate recall floors. 
6. Activate elevator power shunt trip. 
7. Activate emergency lighting control. 
8. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 
1. Elevator shunt-trip supervision. 
2. Loss of communication with any panel on the network. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 
1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of communication with any addressable sensor, input module, relay, control module, 

or remote annunciator. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Supervisory Signal Actions: 
1. Initiate notification appliances. 
2. Identify specific device initiating the event at fire-alarm control unit and remote 

annunciators. 
3. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the remote 

alarm receiving station. 
2.03 PERFORMANCE REQUIREMENTS 
A. Seismic Performance: Fire-alarm control unit and raceways shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

2.04 FIRE-ALARM CONTROL UNIT 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Gamewell - FCI by Honeywell. 
2. Notifier. 
3. Siemens Industry, Inc.; Fire Safety Division. 
4. Silent Knight. 
5. SimplexGrinnell LP. 

B. General Requirements for Fire-Alarm Control Unit: 

http://www.specagent.com/Lookup?ulid=7344
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1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864. 

2. Addressable Initiation Device Circuits: The FACP shall indicate which communication 
zones have been silenced and shall provide selective silencing of alarm notification 
appliance by building communication zone. 

3. Addressable Control Circuits for Operation of Notification Appliances and Mechanical 
Equipment: The FACP shall be listed for releasing service. 

C. Alphanumeric Display and System Controls: Arranged for interface between human operator at 
fire-alarm control unit and addressable system components including annunciation and 
supervision. Display alarm, supervisory, and component status messages and the programming 
and control menu. 
1. Annunciator and Display: Liquid-crystal type, 40 characters, minimum. 
2. Keypad: Arranged to permit entry and execution of programming, display, and control 

commands. 
D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 

1. Pathway Class Designations: NFPA 72, Class B. 
2. Pathway Survivability:  Level 1. 

E. Notification-Appliance Circuit: 
1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in NFPA 72. 
2. Where notification appliances provide signals to sleeping areas, the alarm signal shall be 

a 520-Hz square wave with an intensity 15 dB above the average ambient sound level or 
5 dB above the maximum sound level, or at least 75 dBA, whichever is greater, 
measured at the pillow. 

3. Visual alarm appliances shall flash in synchronization where multiple appliances are in 
the same field of view, as defined in NFPA 72. 

F. Elevator Recall: 
1. Elevator recall shall be initiated only by one of the following alarm-initiating devices: 

a. Elevator lobby detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoistway. 

2. Elevator controller shall be programmed to move the cars to the alternate recall floor if 
lobby detectors located on the designated recall floors are activated. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay. 
a. Water-flow switch associated with the sprinkler in the elevator pit may have a delay 

to allow elevators to move to the designated floor. 
G. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable 

smoke detectors for adjustment, display their current status and sensitivity settings, and change 
those settings. Allow controls to be used to program repetitive, time-scheduled, and automated 
changes in sensitivity of specific detector groups. Record sensitivity adjustments and sensitivity-
adjustment schedule changes in system memory. 

H. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, 
and trouble signals to a remote alarm station. 

I. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating 
devices, notification appliances, signaling lines, trouble signals, supervisory signals supervisory 
and digital alarm communicator transmitters and digital alarm radio transmitters shall be 
powered by 24-V dc source. 
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1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating. 

J. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch. 

2.05 MANUAL FIRE-ALARM BOXES 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Gamewell - FCI by Honeywell. 
2. Notifier. 
3. Siemens Industry, Inc.; Fire Safety Division. 
4. Silent Knight. 
5. SimplexGrinnell LP. 

B. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. 
1. Single-action mechanism, breaking-glass or plastic-rod type; with integral addressable 

module arranged to communicate manual-station status (normal, alarm, or trouble) to 
fire-alarm control unit. 

2. Station Reset: Key- or wrench-operated switch. 
2.06 SYSTEM SMOKE DETECTORS 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Gamewell - FCI by Honeywell. 
2. Notifier. 
3. Siemens Industry, Inc.; Fire Safety Division. 
4. Silent Knight. 
5. SimplexGrinnell LP. 

B. General Requirements for System Smoke Detectors: 
1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be four-wire type. 
3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 
4. Base Mounting: Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-on 
status. 

7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control unit. 
a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection 

units shall be selectable at fire-alarm control unit for 15 or 20 deg F (8 or 11 deg C) 
per minute. 

b. Fixed-temperature sensing characteristic of combination smoke- and heat-
detection units shall be independent of rate-of-rise sensing and shall be settable at 
fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 deg C). 
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c. Multiple levels of detection sensitivity for each sensor. 
d. Sensitivity levels based on time of day. 

C. Photoelectric Smoke Detectors: 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

D. Ionization Smoke Detector: 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

E. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the 
supplied detector for smoke detection in HVAC system ducts. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 
6. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control 

circuit. 
2.07 CARBON MONOXIDE DETECTORS 
A. General: Carbon monoxide detector listed for connection to fire-alarm system. 

1. Mounting: Adapter plate for outlet box mounting. 
2. Testable by introducing test carbon monoxide into the sensing cell. 
3. Detector shall provide alarm contacts and trouble contacts. 
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4. Detector shall send trouble alarm when nearing end-of-life, power supply problems, or 
internal faults. 

5. Comply with UL 2075. 
6. Locate, mount, and wire according to manufacturer's written instructions. 
7. Provide means for addressable connection to fire-alarm system. 
8. Test button simulates an alarm condition. 

2.08 NONSYSTEM SMOKE DETECTORS 
A. General Requirements for Nonsystem Smoke Detectors: 

1. Nonsystem smoke detectors shall be listed as compatible with the fire-alarm equipment 
installed or shall have a contact closure interface listed for the connected load. 

2. Nonsystem smoke detectors shall meet the monitoring for integrity requirements in 
NFPA 72. 

B. Single-Station Smoke Detectors: 
1. Auxiliary Relays: One Form A and one Form C, both rated at 0.5 A. 
2. Audible Notification Appliance: Piezoelectric sounder rated at 90 dBA at 10 feet (3 m) 

according to UL 464. 
3. Visible Notification Appliance: 177-cd strobe. 
4. Heat sensor, 135 deg F (57 deg C) combination rate-of-rise and fixed temperature. 
5. Test Switch: Push to test; simulates smoke at rated obscuration. 
6. Tandem Connection: Allow tandem connection of number of indicated detectors; alarm 

on one detector shall actuate notification on all connected detectors. 
7. Plug-in Arrangement: Detector and associated electronic components shall be mounted 

in a plug-in module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring. 

8. Self-Restoring: Detectors shall not require resetting or readjustment after actuation to 
restore them to normal operation. 

9. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-on 
status. 

2.09 HEAT DETECTORS 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1. Gamewell - FCI by Honeywell. 
2. Notifier. 
3. Siemens Industry, Inc.; Fire Safety Division. 
4. Silent Knight. 
5. SimplexGrinnell LP. 

B. General Requirements for Heat Detectors: Comply with UL 521. 
1. Temperature sensors shall test for and communicate the sensitivity range of the device. 

C. Heat Detector, Combination Type: Actuated by either a fixed temperature or a rate of rise. 
1. Mounting:  Adapter plate for outlet box mounting. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 
D. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed 

temperature. 
1. Mounting:  Adapter plate for outlet box mounting. 
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2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 
or trouble) to fire-alarm control unit. 

2.10 NOTIFICATION APPLIANCES 
A. Products shall be of the same manufacturer as the Fire Alarm Control Panel 
B. General Requirements for Notification Appliances: Connected to notification-appliance signal 

circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for 
system connections. 
1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting 

assembly, equipped for mounting as indicated, and with screw terminals for system 
connections. 

C. Chimes: Vibrating type. 
D. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 

mechanism behind a grille. Comply with UL 464. 
E. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or 

nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is 
engraved in minimum 1-inch- (25-mm-) high letters on the lens. 
1. Mounting: Wall mounted unless otherwise indicated. 
2. Flashing shall be in a temporal pattern, synchronized with other units. 
3. Strobe Leads: Factory connected to screw terminals. 
4. Mounting Faceplate: Factory finished, red. 

2.11 REMOTE ANNUNCIATOR 
A. Description: Annunciator functions shall match those of fire-alarm control unit for alarm, 

supervisory, and trouble indications. Manual switching functions shall match those of fire-alarm 
control unit, including acknowledging, silencing, resetting, and testing. 
1. Mounting:  Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights shall 
match those of fire-alarm control unit. Provide controls to acknowledge, silence, reset, and test 
functions for alarm, supervisory, and trouble signals. 

2.12 ADDRESSABLE INTERFACE DEVICE 
A. General: 

1. Include address-setting means on the module. 
2. Store an internal identifying code for control panel use to identify the module type. 
3. Listed for controlling HVAC fan motor controllers. 

B. Monitor Module: Microelectronic module providing a system address for alarm-initiating devices 
for wired applications with normally open contacts. 

C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate elevator 
recall. 
1. Allow the control panel to switch the relay contacts on command. 
2. Have a minimum of two normally open and two normally closed contacts available for 

field wiring. 
D. Control Module: 

1. Operate notification devices. 
2. Operate solenoids for use in sprinkler service. 

2.13 DIGITAL ALARM COMMUNICATOR TRANSMITTER 
A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 

shall comply with UL 632. 
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B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture two telephone line(s) and dial a preset number for a 
remote central station. When contact is made with central station(s), signals shall be 
transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter shall 
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the 
remote alarm receiving station over the remaining line. Transmitter shall automatically report 
telephone service restoration to the central station. If service is lost on both telephone lines, 
transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following: 
1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 
1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnormal test signal. 
8. Communication bus failure. 

E. Secondary Power: Integral rechargeable battery and automatic charger. 
F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station. 

POLES FOR NOTIFICATIONS DEVICES 
A. Manufacturers: Subject to compliance with requirements, Basis of Design or equal: 

1. Valmont 10’ 6000-series soft square non-tapered 4-bolt anchor base aluminum pole 
B. General Requirements for Poles: Comply with ASTM F1554 Grade 55. 

1. Handhole - A covered handhole with hardware and grounding provision are  
2. Color: Dark Bronze 
3. Coordinate Base anchoring with Pre-cast contractor. 
4. Provide opening at 6’-9” AFG on opposite sides for mounting of notification devices. 

PART 3  EXECUTION 
3.01 EQUIPMENT INSTALLATION 
A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for 

installation and testing of fire-alarm equipment. Install all electrical wiring to comply with 
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems." 

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before 
making changes or connections. 

C. Equipment Mounting: Install fire-alarm control unit on finished floor. 
1. Comply with requirements for seismic-restraint devices specified in Section 270548.16 

"Seismic Controls for Communications Systems." 
D. Install wall-mounted equipment, with tops of cabinets not more than 78 inches (1980 mm) 

above the finished floor. 

http://www.specagent.com/Lookup?ulid=7353
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1. Comply with requirements for seismic-restraint devices specified in Section 270548.16 
"Seismic Controls for Communications Systems." 

E. Manual Fire-Alarm Boxes: 
1. Install manual fire-alarm box in the normal path of egress within 60 inches (1520 mm) of 

the exit doorway. 
2. Mount manual fire-alarm box on a background of a contrasting color. 
3. The operable part of manual fire-alarm box shall be between 42 inches (1060 mm) and 

48 inches (1220 mm) above floor level. All devices shall be mounted at the same height 
unless otherwise indicated. 

F. Smoke- or Heat-Detector Spacing: Comply with NFPA 72. 
G. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they 

extend the full width of duct. Tubes more than 36 inches (9100 mm) long shall be supported at 
both ends. 

H. Elevator Shafts: Coordinate temperature rating and location with sprinkler rating and location. 
Do not install smoke detectors in sprinklered elevator shafts. 

I. Single-Station Smoke Detectors: Where more than one smoke alarm is installed within a 
dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the 
alarm in all smoke alarms to sound. 

J. Remote Status and Alarm Indicators: Install in a visible location near each smoke detector, 
sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal 
viewing position. 

K. Audible Alarm-Indicating Devices: Install not less than 6 inches (150 mm) below the ceiling. 
Install bells and horns on flush-mounted back boxes with the device-operating mechanism 
concealed behind a grille. Install all devices at the same height unless otherwise indicated. 

L. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 6 
inches (150 mm) below the ceiling. Install all devices at the same height unless otherwise 
indicated. 

M. Device Location-Indicating Lights: Locate in public space near the device they monitor. 
3.02 PATHWAYS 

1. Exposed pathways located less than 96 inches (2440 mm) above the floor shall be 
installed in EMT. 

B. Pathways shall be installed in EMT. 
C. Exposed EMT shall be painted red enamel. 
3.03 CONNECTIONS 
A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 

smoke partitions, comply with requirements in Section 087100 "Door Hardware." Connect 
hardware and devices to fire-alarm system. 
1. Verify that hardware and devices are listed for use with installed fire-alarm system before 

making connections. 
B. Make addressable connections with a supervised interface device to the following devices and 

systems. Install the interface device less than 36 inches (910 mm) from the device controlled. 
Make an addressable confirmation connection when such feedback is available at the device or 
system being controlled. 
1. Smoke dampers in air ducts of designated HVAC duct systems. 
2. Alarm-initiating connection to elevator recall system and components. 
3. Alarm-initiating connection to activate emergency lighting control. 
4. Supervisory connections at elevator shunt-trip breaker. 
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3.04 IDENTIFICATION 
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 270553 "Identification for Communications Systems." 
B. Install framed instructions in a location visible from fire-alarm control unit. 
3.05 GROUNDING 
A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 

wire from main service ground to fire-alarm control unit. 
B. Ground shielded cables at the control panel location only. Insulate shield at device location. 
3.06 FIELD QUALITY CONTROL 
A. Field tests shall be witnessed by authorities having jurisdiction. 
B. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 
1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" table in the "Documentation" section of the "Fundamentals" chapter. 

b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of 
the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the 
"Inspection, Testing and Maintenance" chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions. Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufacturer's 
written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's written 
instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 
and the "Inspection and Testing Form" in the "Records" section of the "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 

C. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

D. Fire-alarm system will be considered defective if it does not pass tests and inspections. 
E. Prepare test and inspection reports. 
F. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, 

quarterly, and semiannual periods. Use forms developed for initial tests and inspections. 
G. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm 

system complying with visual and testing inspection requirements in NFPA 72. Use forms 
developed for initial tests and inspections. 

3.07 SOFTWARE SERVICE AGREEMENT 
A. Comply with UL 864. 
B. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 
C. 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 
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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 access to system and to 

upgrade computer equipment if necessary. 
3.08 DEMONSTRATION 
A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system. 

END OF SECTION 28 4621.11 
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SECTION 31 0000 
BUILDING EARTHWORK 

PART 1  GENERAL 
1.01 DESCRIPTION 

A. Provide earthwork, including clearing and grubbing, excavation, fill, backfill and compaction for 
building areas and concrete walks and slabs, shown on the drawings and specified as required 
to complete work. 

1.02 QUALITY ASSURANCE 
A. Codes and Standards: Perform earthwork in compliance with applicable requirements of 

governing authorities having jurisdiction. 
B. Testing and Inspection Service: Owner shall  employ and pay an independent soil testing and 

inspection service to perform a soil survey for satisfactory soil materials, sampling and testing 
for quality control during earthwork operations. 

C. Test for Proposed Soil Materials: 
1. Test soil materials proposed for use in the work and promptly submit test result reports. 
2. Provided one optimum moisture-maximum density curve for each type of soil encountered 

in subgrade and fills under building foundations and slab areas.  Determine maximum 
densities in accordance with ASTM D 698. 

3. For borrow materials, perform a mechanical analysis, AASHTO-T88 plasticity index, 
AASHTO T91; moisture-density curve, ASTM D 698, and frost susceptibility analysis. 

D. Project Geotechnical Report:  Perform earthwork in accordance with the recommendations of 
the geotechnical report for the project. 

1.03 SUBMITTALS 
A. Test Reports:  Submit two copies of the following reports to the Architect-Engineer: 

1. Test report on borrow material. 
2. Field density test reports. 
3. Optimum moisture-maximum density curve for each type of soil encountered. 

1.04 JOB CONDITIONS 
A. Protection:  Protect structures, utilities, sidewalks, pavements, and other facilities from 

damages caused by settlement, lateral movement, undermining, washout and other hazards 
created by excavation operations.  Should any uncharted utilities be found, notify the utility 
company and Architect-Engineer immediately and await instructions before proceeding further 
with work in that location. 

PART 2  PRODUCTS 
2.01 SOIL MATERIALS 

A. Fill and Backfill Materials: Free of organic matter meeting the recommendations of the 
Geotechnical report for the project. 

B. Excavated material conforming to requirements for fill and backfill material may be used for fill 
and backfill. 

C. Provide additional fill material from off-site when required to complete the work. 
2.02 COMPACTION EQUIPMENT 

A. As required by the Geotechnical Report for the project. 
PART 3  EXECUTION 
3.01 CLEARING AND GRUBBING BUILDING AREAS 
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A. Clear and grub the entire building area to at least 5 feet beyond perimeter of building footings 
and foundation, walks and slabs to remove stumps, roots, trees, vegetation, organic material 
and other obstructions to the work.  Grub out all roots larger than ¼ inch in diameter, matted 
roots and other organic material to at least 24 inches below existing surface. 

B. Strip topsoil from areas within the building and slab areas and stockpile on the site for future 
use in site grading. 

3.02 EXCAVATION 
A. Excavate to depths and dimensions required for footings, slabs and structures.  Remove and 

dispose of all obstructions to the work that are encountered above and below grade during 
excavation operations.  Removal and disposal includes the following: 
1. Stumps, roots, trees and other organic materials. 
2. Pavement, foundations, concrete, and other inorganic materials. 
3. Abandoned utilities and utilities indicated to be removed. 
4. Organic and other unsuitable soil materials. 

B. Stability of Excavations: 
1. Slope the sides of excavation to comply with local codes and ordinances having 

jurisdiction.  Shore and brace where sloping is not possible either because of space 
restrictions or stability of material excavated.  Maintain sides and slopes of excavations in 
a safe condition until completion of backfilling. 

2. Shoring and Bracing:  Provide shoring and bracing to comply with local codes and 
authorities having jurisdiction. 

C. Dewatering: 
1. Prevent surface water and subsurface or groundwater from flowing into excavations and 

flooding the project site and surrounding area. 
2. Do not allow water to accumulate in excavations.  Provide dewatering system components 

necessary to convey the water away from excavations. 
D. Excavation for Structures: 

1. Conform to the elevations and dimensions shown on the drawings, with a tolerance of 
plus or minus 0.10 ft., and extending a sufficient distance from footings and foundations to 
permit placing and removal of concrete formwork, installation of services, other 
construction, and for inspection. 

2. In excavating for footings and foundations, take care not to disturb bottom of the 
excavation.  Excavate by hand to final grade just before concrete reinforcement is placed.  
Trim bottoms to the required lines and grades to leave a solid base to receive concrete. 

3. Where bottom of footing occurs in fill material, the fill and compaction operations shall 
continue until a minimum grade of 12” above bottom of footing is obtained.  Footings may 
then be placed by excavating in accordance with methods herein specified. 

4. Foundations shall be constructed as soon as possible after the foundation excavation to 
minimize damage to the bearing surface.  If the bearing surface is softened by surface 
water intrusion or exposure, the softened soils must be removed immediately prior to 
placement of concrete.  The bearing surface may be protected from extended exposure or 
imminent rainfall by placing a 2” mat of lean concrete on the bearing surface.  Increase 
the foundation depth accordingly. 

E. Cold Weather Protection:  Protect excavation bottoms against freezing when the atmospheric 
temperature is less than 35 degrees F. 

3.03 COMPACTION REQUIREMENTS 
A. General:  Compact and fill and backfill to the same density as adjacent in-place material. 
B. Placement and Compaction under slabs and structures: 
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1. After topsoil vegetation, and other deleterious materials have been stripped from the 
building area, the building area and 5 feet beyond shall be proof-rolled as described 
herein.  A minimum of 4 complete passes shall be made with the compaction vehicle, 2 
passes each direction.  If soil should become excessively wet during compaction, 
compaction operation shall cease until the soil becomes dry enough to compact properly.  
Any areas which deflect, rut or pump excessively during proof rolling, and fail to stabilize 
after successive passes, should be undercut to suitable soils and replaced with 
compacted fill. 

2. Place backfill and fill materials in loose lifts not exceeding 8 inches. 
3. Before compaction, moisten or aerate each layer as necessary to provide the optimum 

moisture content of the soil material.  Compact each layer to the required percentage of 
density for each area classification.  Do not place backfill or fill material on surfaces that 
are muddy, frozen, or contain frost or ice. 

4. Place backfill and fill materials evenly adjacent to structures, to the required elevations.  
Take care to prevent wedging action to the backfill against structures by carrying the 
material uniformly around the structure to approximately the same elevation in each lift. 

C. Percentage of Maximum Density Requirements:  Compact soils to not less than the following 
percentages of the Standard Proctor maximum dry density, ASTM D 698 within 3% of the 
optimum moisture content. 
1. Existing Subgrades Under Structures:  Compact subgrade 24 inches below existing grade 

to 95 percent maximum density. 
2. Fill and Backfill Under Footings and Foundations:  Compact each layer of fill or backfill to 

95 percent maximum density. The upper 8 inches shall be compacted to 98 percent 
maximum dry density. 

3. Walks and Slabs:  Compact top 12 inches of subgrade and each layer of fill or backfill to 
95 percent maximum density. 

D. Moisture Control: 
1. Where the subgrade or layer of soil material must be moisture conditioned before 

compaction, uniformly apply water to the surface or subgrade, or layer of soil material, to 
prevent free water appearing on the surface during subsequent to compaction operations. 

2. Remove and replace, dewater, or scarify and air dry soil material that is too wet to permit 
compaction to specified density. 

E. Backfilling Under Slabs and Structures: 
1. Continue backfilling and compaction over entire building area to final elevation.  Backfilling 

shall be in equal layers compatible with equipment used. 
3.04 FIELD TESTING 

A. Number of tests:   
1. Make one optimum moisture-maximum density curve test in accordance with ASTM D 698 

for each class of material.   
2. Make in-place density tests in accordance with ASTM D 1556, ASTM D 2937, or ASTM D 

4253, as applicable, as fill and backfill work progresses.  Test locations shall be as 
follows: 
a. approximately every 50 cubic yards of fill and backfill, or 2,500-sq. ft. of building 

area, shall be tested; 
b. at a minimum of 25% of isolated spread footings; 
c. at 100 linear feet of continuous wall footings. 

B. Work on Tested Area:  Placing permanent construction over fill that has not been tested and 
approved may require the Contractor to remove permanent work, recompact the fill and replace 
the work. 
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C. Test Reports: 
1. Two copies of test reports shall be transmitted directly from the laboratory to the Architect-

Engineer as directed. 
2. Test reports shall be identified by the project title, A.E. File number, project location, and 

location and depth of each on-site test submitted. 
END OF SECTION 31 0000 
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SECTION 31 3116
TERMITE CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Chemical soil treatment.
1.02 REFERENCE STANDARDS

A. Title 7, United States Code, 136 through 136y - Federal Insecticide, Fungicide and Rodenticide
Act; 1947 (Revised 2001).

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate toxicants to be used, composition by percentage, dilution schedule,

intended application rate.
C. Test Reports:  Indicate regulatory agency approval reports when required.
D. Manufacturer's Certificate:  Certify that toxicants meet or exceed specified requirements.
E. Certificate of compliance from authority having jurisdiction indicating approval of toxicants.
F. Manufacturer's Application Instructions:  Indicate caution requirement.
G. Record and document moisture content of soil before application, date and rate of application,

and areas of application.
H. Installer Qualifications:  Company specializing in performing work of the type specified and with

minimum three (3) years of documented experience.
I. Maintenance Data:  Indicate re-treatment schedule .
J. Warranty:  Submit warranty and ensure that forms have been completed in Owner's name.

1.04 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing this type of work and:

1. Having minimum of three (3) years documented experience.
2. Approved by manufacturer of treatment materials.
3. Licensed in the State in which the Project is located.

1.05 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year installer's warranty against damage to building caused by termites.

1. Include coverage for repairs to building and to contents damaged due to building damage. 
Repair damage and, if required, re-treat.

2. Inspect annually and report in writing to Owner.  Provide inspection service for five years
from Date of Substantial Completion.

PART 2  PRODUCTS
2.01 CHEMICAL SOIL TREATMENT

A. Toxicant Chemical:  EPA (Title 7, United States Code, 136 through 136y) approved;
synthetically color dyed to permit visual identification of treated soil.

B. Diluent:  Recommended by toxicant manufacturer.
C. Manufacturers:

1. Bayer Environmental Science Corp:   www.backedbybayer.com/pest-management.
2. FMC Professional Solutions:  www.fmcprosolutions.com.
3. Syngenta Professional Products:  www.syngentaprofessionalproducts.com.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that soil surfaces are unfrozen, sufficiently dry to absorb toxicant, and ready to receive
treatment.

B. Verify final grading is complete.
3.02 APPLICATION - CHEMICAL TREATMENT

A. Comply with requirements of U.S. EPA and applicable state and local codes.
B. Spray apply toxicant in accordance with manufacturer's instructions.
C. Apply toxicant at following locations:

1. Under Slabs-on-Grade.
2. At Exterior Side of Foundation Surface.
3. Soil Within 10 feet of Building Perimeter For a Depth of 2 feet.

D. Under slabs, apply toxicant immediately prior to installation of vapor barrier.
E. At foundation walls, apply toxicant immediately prior to finish grading work outside foundations.
F. Apply extra treatment to structure penetration surfaces such as pipe or ducts, and soil

penetrations such as grounding rods or posts.
G. Re-treat disturbed treated soil with same toxicant as original treatment.
H. If inspection or testing identifies the presence of termites, re-treat soil and re-test.

3.03 PROTECTION
A. Do not permit soil grading over treated work.

END OF SECTION 31 3116
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SECTION 31 6613 
AGGREGATE PIERS  

PART 1  GENERAL  
1.01 DESCRIPTION 

A. Work shall consist of designing, furnishing and installing Aggregate Pier foundations to the lines 
and grades designated on the project foundation plan and as specified herein.  The aggregate 
piers shall be constructed by either augering a cavity or driving a hollow mandrel to the design 
depth and vertically compacting lifts of aggregate to create the compacted aggregate pier.  The 
Aggregate Pier elements shall be in a columnar-type configuration and shall be used to produce 
an intermediate foundation system for support of foundation loads. 

1.02 WORK INCLUDED 
A. Provision  of  all  equipment,  material,  labor,  and  supervision  to  design  and  install 

Aggregate Pier elements. Design shall rely on subsurface information presented in the project 
geotechnical report.  

B. The Aggregate Pier design and installation shall adhere to all methods and standards described 
in this Specification. 

C. Drawings  and  General  Provisions  of  the  Contract,  including  General  and  Supplemental 
Conditions, and Division 1 Specifications, apply to the work in this specification. 

1.03 QUALITY ASSURANCE 
A. Project Geotechnical Report: Perform the Aggregate Pier work in accordance with the 

recommendations of the geotechnical report for the project. 
B. Testing and Inspection Services: The Contractor will employ and pay an independent soil testing 

service to monitor operations as specified herein. 
C. Experience: The firm performing the work shall have at least five years of documented, 

continuous experience with similar projects. 
1.04 STANDARDS 

A. Modulus Testing 
1. ASTM D 1143 - Pile Load Test Procedures 
2. ASTM D 1194 - Spread Footing Load Test 

B. Materials and Inspection 
1. ASTM D 1241 - Aggregate Quality 
2. ASTM D 422 - Gradation of Soils 

1.05 SUBMITTALS 
A. Design Calculations - The Installer shall submit detailed design calculations and construction 

drawings prepared by the Aggregate Pier Designer (the Designer) for review and approval by the 
Owner or Owner’s Engineer. All plans shall be sealed by a Professional Engineer in the State in 
which the project is constructed. 

B. Professional Liability Insurance - The Aggregate Pier Designer shall have Errors and Omissions 
design insurance for the work. The insurance policy should provide a minimum coverage of $3 
million per occurrence. 

C. Modulus Test Reports – A modulus test(s) is performed on a non-production Aggregate Pier  
element  as  required  by  the Aggregate  Pier  Designer  to  verify  the  design assumptions. The 
Installer shall furnish a description of the installation equipment, installation records, complete 
test data, analysis of the test data and verification of the design parameter values based on the 
modulus test results.  The report shall be prepared under direction of a Registered Professional 
Engineer. 

D. Daily Aggregate Pier Progress Reports – The Installer shall furnish a complete and accurate 
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record of Aggregate Pier installation. The record shall indicate the pier location, length, volume of 
aggregate used or number of lifts, densification forces during installation, and final elevations or 
depths of the base and top of piers.  The record shall also indicate the type and size of the 
installation equipment used, and the type of aggregate used.   The Installer shall immediately 
report any unusual conditions encountered during installation to the General Contractor, to the 
Designer and to the Testing Agency. 

1.06  AGGREGATE PIER DESIGN 
A. The design of the Aggregate Pier system shall be based on the service load bearing pressure 

and the allowable total and differential settlement criteria of all footings indicated by the design 
team for support by the Aggregate Pier system.  The Aggregate Pier system shall be designed in 
accordance with generally-accepted engineering practice and the methods described in Section 
1 of these Specifications. The design life of the structure shall be 50 years. 

B. The design shall meet the following criteria. 
Maximum Allowable Bearing Pressure for  
Footings supported by Aggregate Pier  
Reinforced Soils 5000 psf 
 
Estimated Total Long-Term  
Settlement for Footings: ≤ 1-inch 
 
Estimated Long-Term Differential Settlement of 
Adjacent Footings: ≤ ½-inch 

C. The Aggregate Pier elements shall be designed and installed to completely penetrate existing fill 
D. The Aggregate Pier elements shall be designed using an Aggregate Pier stiffness modulus to be 

verified by the results of the modulus test described in these specifications. 
E. Design Submittal: The Installer shall submit detailed design calculations, construction drawings, 

and shop drawings, (the Design Submittal), for approval at least 3 weeks prior to the beginning of 
construction.  A detailed explanation of the design parameters for settlement calculations shall 
be included in the Design Submittal. Additionally,  the  quality  control  test  program  for  
Aggregate  Pier  system,  meeting  these  design requirements, shall be submitted.  All 
computer-generated calculations and drawings shall be prepared and sealed by a Professional 
Engineer, licensed in the State where the piers are to be built.  

PART 2   PRODUCTS 
2.01 AGGREGATE 

A. Aggregate used by the Aggregate Pier Installer for pier construction shall be pre- approved by 
the Designer and shall demonstrate suitable performance during modulus testing. Typical 
aggregate consists of Type 1 Grade B in accordance with ASTM D-1241-68, No. 57 stone, 
recycled concrete or other graded aggregate approved by the Designer. 

B.  Potable water or other suitable source shall be used to increase aggregate moisture content 
where required.  

PART 3  EXECUTION 
3.01 SITE PREPARATION AND PROTECTION 

A. The Contractor shall locate and protect underground and aboveground utilities and other 
structures from damage during installation of the Aggregate Pier elements. 

B. Site grades for Aggregate Pier installation shall be within 1 foot of the top of footing elevation or 
finished grade elevation to minimize Aggregate Pier installation depths. 

C. Prior to, during and following Aggregate Pier installation, the Contractor shall provide positive 
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drainage to protect the site from wet weather and surface ponding of water. 
D. The location of Aggregate Pier-supported foundations, including layout of individual Aggregate 

Pier elements, shall be marked in the field using survey stakes or similar means at locations 
shown on the shop drawings. 

E. If an adjacent building is within 15ft. of the aggregate pier work area, a relevant building 
examination shall be performed prior to initiating work to document preexisting cracks/damage. 
The building must also be monitored for movement during any work within 15 ft. of the structure. 
The work shall be stopped and the engineer notified if any building settlement is observed. 

F. Obstructions: Aggregate Piers shall be constructed within 6 inches of the design location. 
Obstructions encountered during excavation or drilling that wil prevent installation of the 
Aggregate Piers to design depth, or cause the Aggregate Pier to stray from its specified location 
during installation shall be removed. To the extent the obstructions are shown in the geotechnical 
report, removal of obstructions shall be performed at no additional cost to the owner. 

G. The Contractor shall coordinate all excavations made subsequent to Aggregate Pier installations 
so that excavations do not encroach on the piers as shown in the Aggregate Pier construction 
drawings.  Protection of completed Aggregate Pier elements is the responsibility of the 
Contractor.  In the event that utility excavations are required in close proximity to the installed 
Aggregate Pier elements, the General Contractor shall contact the Aggregate Pier Designer 
immediately to develop construction solutions to minimize impacts on the installed Aggregate 
Pier elements. 

3.02 INSTALLATION PROCEDURES 
The following sections provide general criteria for the construction of the Aggregate Pier elements. 
Unless otherwise approved by the Designer, the installation method used for Aggregate Pier 
construction shall be that as used in the construction of the successful modulus test. 

A. Augered Aggregate Pier systems: 
1. Augered Aggregate Pier system shall be pre-augered using mechanical drilling or 

excavation equipment. 
2. If cave-ins exceeding 10% of the lift volume occur during excavation such that the sidewalls 

of the hole are deemed to be unstable, steel casing shall be used to stabilize the cavity or a 
displacement Aggregate Pier system may be used. 

3. Aggregate shall be placed in the augered cavity in lift thicknesses as determined by 
theAggregate Pier Designer. 

4. A specially-designed beveled tamper and high-energy impact densification apparatus shall 
be employed to densify lifts of aggregate during installation.  The apparatus shall apply 
direct downward impact energy to each lift of aggregate.  Compaction equipment that 
induces horizontal vibratory energy (such as Vibroflot equipment) is not permitted. 

B. Displacement Aggregate Pier systems: 
1. Displacement Aggregate Pier systems shall be constructed by advancing a specially 

designed mandrel with a minimum 15 ton static force augmented by dynamic vertical 
ramming energy to the full design depth.  The hollow-shaft mandrel, filled with aggregate, is 
incrementally raised, permitting the aggregate to be released into the cavity, and then 
lowered by vertically advancing and/or ramming to densify the aggregate and force it 
laterally into the adjacent soil.  The cycle of raising and lowering the mandrel is repeated to 
the top of pier elevation.  The cycle distance shall be determined by the Aggregate Pier 
designer. 

2. Special  high-energy  impact  densification  apparatus  shall  be  employed  to  vertically 
densify the Aggregate Pier elements during installation of each constructed lift of 
aggregate. 

3. Densification shall be performed using a mandrel/tamper.  The mandrel/tamper foot is 
required to adequately increase the lateral earth pressure in the matrix soil during 
installation. Compaction equipment that induces horizontal vibratory energy (such as 
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Vibroflot equipment) is not permitted. 
4. Downward crowd pressure shall be applied to the mandrel during installation. 

3.03 REJECTION OF AGGREGATE PIERS 
A. If an Aggregate Pier is installed in an incorrect location or exceeds the specified tolerances, the 

aggregate pier contractor shall replace the pier. Pier replacement may be avoided if the alternate 
remedial procedures are approved by the Designer. Unless the rejection is caused by 
obstruction, refusal in rock or dense soil or errors in the project drawings, the cost of all labor and 
material required for the replacement shall not be the responsibility of the Owner. 

3.04  FIELD QUALITY CONTROL 
A. Control Technician: The Installer shall have a full-time, on-site Control Technician to verify and 

report all installation procedures.  The Installer shall immediately report any unusual conditions 
encountered during installation to the Aggregate Pier Designer, the General Contractor, and to 
the Testing Agency. 

B. Aggregate Pier Modulus Test: As required by the Designer, an Aggregate Pier Modulus Test(s) 
will be performed at locations agreed upon by the Aggregate Pier Designer and the Testing 
Agency to verify or modify Aggregate Pier designs. Modulus Test Procedures shall utilize 
appropriate portions of ASTM D1143 and ASTM D 1194, as outlined in the Aggregate Pier 
design submittal. 

C. Bottom Stabilization Testing (BSTs) / Crowd Stabilization Testing (CSTs): Bottom stabilization 
testing (BSTs) or Crowd stabilization testing (CSTs) shall be performed by the Control 
Technician during the installation of the modulus test pier.  Additional testing as required by the 
Aggregate Pier Designer shall be performed on selected production Aggregate Pier elements to 
compare results with the modulus test pier. 

3.05 FIELD QUALITY ASSURANCE 
A. Independent Engineering Testing Agency (Owner’s Quality Assurance): The Aggregate Pier 

Installer shall provide full-time Quality Control monitoring of Aggregate Pier construction 
activities.  The General Contractor is responsible for retaining an independent engineering 
testing firm to provide Quality Assurance services. 

B. Responsibilities of Independent Engineering Testing Agency 
1. The Testing Agency shall monitor the modulus test pier installation and testing.   The 

Installer shall provide and install all dial indicators and other measuring devices. 
2. The Testing Agency shall monitor the installation of Aggregate Pier elements to verify that 

the production installation practices are similar to those used during the installation of the 
modulus test elements. 

3. The Testing Agency shall report any discrepancies to the Installer and General Contractor 
immediately. 

4. The Testing Agency shall observe the excavation, compaction and placement of the 
foundations. Dynamic Cone Penetration testing may be performed to evaluate the footing 
bottom condition as determined by the Testing Agency 

3.06 FOOTING BOTTOMS 
A.      Foundation excavations to expose the tops of Aggregate Pier elements shall be made in a 

workman-like manner, and shall be protected until concrete placement, with procedures and 
equipment best suited to (1) avoid exposure to water, (2) prevent softening of the matrix soil 
between and around the Aggregate Pier elements before pouring structural concrete, and (3) 
achieve direct and firm contact between the dense, undisturbed Aggregate Pier elements and 
the concrete footing. 

B. All excavations for footing bottoms supported by Aggregate Pier foundations shall be prepared in 
the following manner: 
1. Limit over-excavation below the bottom of the footing to 3-inches (including disturbance 

from the teeth of the excavation equipment). 
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2. Compaction of surface soil and top of Aggregate Pier elements shall be prepared using a 
motorized impact compactor (“Wacker Packer,” “Jumping Jack,” or similar).  Sled- type 
tamping devices shall only be used in granular soils and when approved by the designer. 
Loose or soft surficial soil over the entire footing bottom shall be recompacted or removed, 
respectively. The surface of the aggregate pier shall be recompacted prior to completing 
footing bottom preparation. 

3. Place footing concrete immediately after footing excavation is made and approved, 
preferably the same day as the excavation.   Footing concrete must be placed on the same 
day if the footing is bearing on moisture-sensitive soils. If same day placement of footing 
concrete is not possible, open excavations shall be protected from surface water 
accumulation.   A lean concrete mud-mat may be used to accomplish this.  Other methods 
must be pre-approved by the Designer. 

C. The following criteria shall apply, and a written inspection report sealed by the project Testing 
Agency shall be furnished to the Installer to confirm: 
1. That water (which may soften the unconfined matrix soil between and around the 

Aggregate Pier elements, and may have detrimental effects on the supporting capability of 
the Aggregate Pier reinforced subgrade) has not been allowed to pond in the footing 
excavation at any time. 

2. That all Aggregate Pier elements designed for each footing have been exposed in the 
footing excavation. 

3. That immediately before footing construction, the tops of Aggregate Pier elements exposed 
in each footing excavation have been inspected and recompacted as necessary with 
mechanical compaction equipment. 

4. That no excavations or drilled shafts (elevator, etc) have been made after installation of 
Aggregate Pier elements within the excavation limits described in the Aggregate Pier 
construction drawings, without the written approval of the Installer or Designer. 

PART 4  PAYMENT 
4.01 Method of Measurement 

A. Measurement of the aggregate piers is on a lump sum basis. 
B. Payment shall cover design, supply and installation of the aggregate pier foundation system. 

Excavation of unsuitable materials, delays, re-engineering, and remobilization as documented 
and approved by the Owner or Owner’s Engineer, shall be paid for under separate pay items. 

4.02 Basis of Payment 
A. The accepted quantities of piers will be paid per approval, in-place aggregate-pier. Payment will 

be made under: 
Pay Item:  Pay 
Unit: Preparation of plans and specifications and 
installation of aggregate pier elements $  Lump Sum 

B. Unit prices shall be provided to account for:  
Additional Installed Piers (w/o remobilization) $  Each 

Add for Casing Holes $  /Linear 
 Additional Mobilizations $  Each 

Additional Modulus or Uplift Load Tests $  Each 

END OF SECTION 31 6613 
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SECTION 32 1713
PARKING BUMPERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Recycled rubberized wheel stops at all handicapped parking spaces.
1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide unit configuration, dimensions.

PART 2  PRODUCTS
2.01 MATERIALS

A. Parking Bumpers:  Recycled rubberized wheelstop, conforming to the following:
1. Profile:  Manufacturer's standard.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install units without damage to shape or finish.  Replace or repair damaged units.
B. Install units in alignment with adjacent work.
C. Fasten units in place with full bed of adhesive.

END OF SECTION 32 1713
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