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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Owner-furnished products. 
3. Work restrictions. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Mavis Discount Tire 8-Bay, Double Sided Prototype – Sanford, 
NC 

1. Project Location:  See drawings. 

B. Owner:  Mavis Tire Supply, LLC. 
Local office location:  100 Hillside Avenue, White Plains, NY 10603. 
1. Owner's Representative: Kristen Morse (570)-37-9919; email: 

kmorse@mavis.com 

C. Architect:  Larson Design Group, 3000 Westinghouse Drive, Suite 400, Cranberry, PA 
16066.  

1. Architect Representative:  Brandon DeHaas (570) 244-3478; email 
bdehaas@larsondesigngroup.com. 

D. The Work consists of the following: 

1. The Work includes the construction of a new commercial building, a retail 
automotive tire service center inclusive of all building structure and shell, interior 
fit-out and engineering systems. All required site improvements are included in this 
Work; see civil drawings for specific requirements for this work. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



1.4 OWNER-FURNISHED PRODUCTS 

A. Owner will furnish products indicated on drawings. The Work includes providing support
systems to receive Owner's equipment and all electrical connections shown and
required.

1. Owner will arrange and pay for delivery of Owner-furnished items according to
Contractor's Construction Schedule.

2. After delivery, Owner will inspect delivered items for damage. Contractor shall
be present for and assist in Owner's inspection.

3. If Owner-furnished items are damaged, defective, or missing, Owner will arrange
for replacement.

4. Contractor is responsible for receiving, unloading, and handling Owner-furnished
items at Project site except as otherwise noted.

5. Contractor is responsible for protecting Owner-furnished items from damage
during storage and handling, including damage from exposure to the elements.

6. If Owner-furnished items are damaged as a result of Contractor's operations,
Contractor shall repair or replace them at the sole discretion of the Owner.

7. Where indicated, the Contractor shall install and otherwise incorporate Owner-
furnished items into the Work.

B. Owner-Furnished and Installed Products:

1. See project title sheet.

C. Owner-Furnished Products Installed by Contractor:

1. See project title sheet.

D. General:  Contractor shall have full use of the Project site, during construction period.
Contractor's use of premises is limited only by Owner's right to perform work or to retain
other contractors on portions of Project.

1.5 NATIONAL ACCOUNT VENDORS 

A. HVAC National Account – American Standard HVAC Equipment Package.

1. Mavis Discount Tire has a national HVAC agreement with American Standard. The
HVAC equipment, air devices, and EA Fans/curbs shall be purchased by the
general contractor. No exceptions, unless noted otherwise. The HVAC mechanical
contractor shall be responsible for coordinating and accepting the equipment,
verifying proper quantities, providing temporary storage, labor, first year labor
warranty. For quotes, pricing, questions, and technical specifications, contact
Gwyn Services, Jeff Vance; Phone:  336-201-0856; Email:
jeff.vance@gwynservices.com.
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B. Electrical National Account Vendor – Consolidated Electrical Distributers, Inc. Electrical 
Equipment Package. 

1. Mavis Discount Tire has a national electrical equipment agreement with 
Consolidated Electrical Distributers, Inc. (CED). The electrical equipment including 
but not limited to lighting, devices, and switch gear equipment shall be purchased 
by the general contractor. No exceptions, unless noted otherwise. The electrical 
contractor shall be responsible for coordinating and accepting the equipment, 
verifying proper quantities, providing temporary storage, labor, first year labor 
warranty. For quotes, pricing, questions, and technical specifications, contact 
Ryan Denney, CED National Accounts at 817-923-1983 or email 
ryan.denney@ced.com.  

C. Polished Concrete Floors National Account Vendor – CPR Concrete. 

1. Mavis Discount Tire has a national polished concrete finishing agreement with 
CPR Concrete. The polished concrete work includes preparing and finishing two 
finish processes within the building. Purchase and coordination of polished 
concrete services shall be by the contractor. No exceptions, unless noted 
otherwise. The general contractor shall be responsible for coordinating and 
accepting the work. For quotes, pricing, questions, and technical specifications, 
contact Brent Sabino, CPR Concrete, 2064 HWY 116, Caryville, TN 37714, call 
865-630-1101 or email brent.sabino@cprconcrete.com. 

D. Rubber Tiles – Mats, Inc. 

1. Mavis Discount Tire has a national vendor agreement with Mats, Inc. Purchase 
and coordination of rubber tiles shall be by the contractor. No exceptions, unless 
noted otherwise. The general contractor shall be responsible for coordinating and 
accepting the equipment, verifying proper quantities, providing temporary storage, 
labor, first year labor warranty. For quotes, pricing, questions, and technical 
specifications, contact David Borkowski, Matts, Inc., 179 Campanelli Parkway, 
Stoughton, MA 02072, call 781-436-7543 or email dborkowski@matsinc.com.   

E. Inpro Finishes – Inpro Corporation. 

1. Mavis Discount Tire has a national vendor agreement with Inpro Corporation. 
Purchase and coordination of sheet vinyl wall protection, chair rail and corner 
guards shall be by the contractor. No exceptions, unless noted otherwise. The 
general contractor shall be responsible for coordinating and accepting the 
equipment, verifying proper quantities, providing temporary storage, labor, first 
year labor warranty. For quotes, pricing, questions, and technical specifications, 
contact Natalie Grehn, Inpro Corporation, 580 W18766 Apollo Drive, Muskego, WI 
53150, call 800-222-5556 ext. 5162 or email ngrehn@inprocorp.com.   
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F. Interior Signage – Inpro Corporation.

1. Mavis Discount Tire has a national vendor agreement with Inpro Corporation.
Purchase and coordination of SignScape ADA interior signage shall be by the
contractor. No exceptions, unless noted otherwise. The general contractor shall be
responsible for coordinating and accepting the equipment, verifying proper
quantities, providing temporary storage, labor, first year labor warranty. For quotes,
pricing, questions, and technical/ADA specifications, contact Anne Stuehn, Inpro
Corporation, 580 W18766 Apollo Drive, Muskego, WI 53150, call 800-222-5556
ext. 5327 or email astuehn@inprocorp.com.

G. Acoustical Ceiling Tile – Armstrong Ceilings.

1. Mavis Discount Tire has a national vendor agreement with Armstrong Ceilings.
Purchase and coordination of the acoustical ceiling tile shall be by the contractor.
No exceptions, unless noted otherwise. The general contractor shall be
responsible for coordinating and accepting the equipment, verifying proper
quantities, providing temporary storage, labor, first year labor warranty. For quotes,
pricing, questions, and technical/ADA specifications, contact Sherry Brunt or Beth
Rinehart, Armstrong National Account Managers, call 800-442-4212 or email
armstrongcsa@armstrongceilings.com

H. Overhead Doors – DH Pace.

1. Mavis Discount Tire has a national vendor agreement with DH Pace. Purchase
and coordination of the Overhead bay doors shall be by the contractor. No
exceptions, unless noted otherwise. The general contractor shall be responsible
for coordinating and accepting the equipment, verifying proper quantities,
providing temporary storage, labor, first year labor warranty. For quotes, pricing,
questions, and technical specifications, contact DH Pace:  Adam Poslosky, call
816-480-2361 or email Adam.Poslosky@dhpace.com.

I. Hand Dryers – Newton Distributing Company.

1. Mavis Discount Tire has a national vendor agreement with Newton Distributing
Company. Purchase and coordination of the hand dryers shall be by the
contractor. No exceptions, unless noted otherwise. The general contractor shall
be responsible for coordinating and accepting the equipment, verifying proper
quantities, providing temporary storage, labor, first year labor warranty. For
quotes, pricing, questions, and technical specifications, contact Dana D’Agostino,
National Account Manager, call 877-837-7745 or email
dana@newtondistributing.com.

1.6 WORK RESTRICTIONS 

A. On-Site Work Hours:  Work shall be generally performed during normal business working
hours of 7 a.m. to 5 p.m., Monday through Friday, unless otherwise indicated. Hours of
operation shall be coordinated with any local municipal restrictions.
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1.7 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections
using the 49-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification:  The Specifications use Section numbers and titles to help
cross- referencing in the Contract Documents. Sections in the Project Manual are
in numeric sequence; however, the sequence is incomplete because all available
Section numbers are not used. Consult the table of contents at the beginning of
the Project Manual to determine numbers and names of Sections in the Contract
Documents.

2. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections
in the Specifications.

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

1. Abbreviated Language:  Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as
appropriate. Words implied, but not stated, shall be inferred as the sense requires.
Singular words shall be interpreted as plural, and plural words shall be interpreted
as singular where applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the
Specifications. Requirements expressed in the imperative mood are to be
performed by Contractor. Occasionally, the indicative or subjunctive mood may be
used in the Section Text for clarity to describe responsibilities that must be fulfilled
indirectly by Contractor or by others when so noted.

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012300 – ALTERNATES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the Bidding Requirements that may be added to or deducted from the Base 
Bid amount if Owner decides to accept a corresponding change, either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 

1. The cost or credit for each alternate is the net addition to or deduction from the 
Contract Sum to incorporate alternate into the Work.  No other adjustments are 
made to the Contract Sum. 

1.3 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and 
similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

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

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 – EXECUTION  
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3.1 SCHEDULE OF ALTERNATES 

A. See Bid Form for any alternates or list below:

END OF SECTION 012300 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Coordination:  Related sections include the following:

1. Division 1, Section, “Product Requirements” for administrative procedures for
handling requests for substitutions made after contract award.

1.2 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work,
not involving adjustment to the Contract Sum or the Contract Time, on AIA Document
G710, "Architect's Supplemental Instructions."

1.3 PROPOSAL REQUESTS 

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

1. Proposal Requests issued by Architect are for information only.  Do not consider
them instructions either to stop work in progress or to execute the proposed
change.

2. Within 7 calendar days after receipt of Proposal Request, submit a quotation
estimating cost adjustments to the Contract Sum and the Contract Time necessary
to execute the change.

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

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

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

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

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications
to the Contract, Contractor may propose changes by submitting a request for a change
to Architect.
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1. Include a statement outlining reasons for the change and the effect of the change 
on the Work.  Provide a complete description of the proposed change.  Indicate 
the effect of the proposed change on the Contract Sum and the Contract Time.  
Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey 
data to substantiate quantities. 

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

3. Include costs of labor and supervision directly attributable to the change. 
4. Include an updated Contractor's Construction Schedule that indicates the effect of 

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

5. Comply with requirements in Division 01 Section "Product Requirements" if the 
proposed change requires substitution of one product or system for product or 
system specified. 

C. Proposal Request Form:  Use AIA Document G709 for Proposal Requests. 

1.4 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for 
signatures of Owner and Contractor on AIA Document G701. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive 
on AIA Document G714.  Change Directive instructs Contractor to proceed with a change 
in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the 
Work.  It also designates method to be followed to determine change in the 
Contract Sum or the Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required 
by the Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data 
necessary to substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600  
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SECTION 012900 - PAYMENT PROCEDURES  

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Coordination:  Related sections include the following: 

1. Division 1, Section, “Contract Modification Procedures” for administrative 
procedures for handling changes to the contract. 

2. Division 1, Section, “Construction Progress Documentation” for administrative 
requirements governing preparation and submittal of contractor’s construction 
schedule and submittals schedule. 

1.2 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule.  Correlate line items with other required 
administrative forms and schedules, including Submittals Schedule and Application for 
Payment forms with Continuation Sheets. 

1. Submit the Schedule of Values to Architect at earliest possible date but no later 
than seven calendar days before the date scheduled for submittal of initial 
Applications for Payment. 

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

1. Identification:  Include the following Project identification on the Schedule of 
Values: 

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

2. Arrange the Schedule of Values in tabular form with separate columns to indicate 
the following for each item listed: 

a. Related specification section or division. 
b. Description of the work. 
c. Name of subcontractor. 
d. Change order (numbers) that affect value. 
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e. Dollar value.

1) Percentage of the Contract Sum to nearest one-hundredth percent,
adjusted to total 100 percent.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.  Coordinate with the
Project Manual table of contents.  Provide several line items for principal
subcontract amounts, where appropriate.

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

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

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

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

a. Temporary facilities and other major cost items that are not direct cost of
actual work-in-place may be shown either as separate line items in the
Schedule of Values or distributed as general overhead expense, at
Contractor's option.

8. Schedule Updating:  Update and resubmit the Schedule of Values before the next
Applications for Payment when Change Orders or Construction Change Directives
result in a change in the Contract Sum.  Schedule of Values is subject to the
approval of the architect.

1.3 APPLICATIONS FOR PAYMENT 

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

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

B. Payment Application Times:  The date for each progress payment is 15th day of each
month. The period covered by each Application of Payment starts on the day following
the end of the preceding period and ends 15 days before the date for each progress
payment.

C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703
Continuation Sheets as form for Applications for Payment.

D. Application Preparation:  Complete every entry on form. Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor.  Architect will return
incomplete applications without action.
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1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application. 

E. Transmittal:  Submit three (3) signed and notarized original copies of each Application 
for Payment to Architect by a method ensuring receipt within four (4) business days.  
One copy shall include waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application. 

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 
mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien arising 
out of the Contract and related to the Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, 
after deduction for retainage, on each item.  Lien waivers must be for the full value 
of each line item and must be provided by the subcontractor.  General contractor's 
lien waivers will not be accepted for any subcontracted work.  General contractor's 
markup, overhead, profit, general conditions, or any other payment to the general 
contractor must be disclosed as separate line items. 

2. When an application shows completion of an item, submit final or full waivers from 
every entity that is lawfully entitled to file a mechanic’s lien arising out of the 
contract. 

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

4. Waiver Delays:  Submit each Application for Payment with Contractor’s waiver of 
mechanic’s lien for construction period covered by the application. 

a. Submit final Application for Payment with or preceded by final waivers from 
every entity involved with performance of the work covered by the application 
who is lawfully entitled to a lien. 

5. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable 
to Owner and also meeting all statutory requirements of the state or the county. 

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

1. List of subcontractors. 
2. Schedule of Values. 
3. Contractor's Construction Schedule (preliminary if not final). 
4. Schedule of unit prices. 
5. Submittals Schedule (preliminary if not final). 
6. List of Contractor's staff assignments. 
7. List of Contractor's principal consultants. 
8. Copies of building permits. 
9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
10. Initial progress report. 
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11. Report of preconstruction conference. 
12. Certificates of insurance and insurance policies. 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent 
completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete 
and a statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

I. Final Payment Application:  Submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data 

as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

9. Final, liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION  

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Coordination 
2. Project Meetings 
3. Requests for Interpretation (RFIs) 

B. See Division 01 Section "Execution" for procedures for coordinating general installation 
and field-engineering services, including establishment of benchmarks and control 
points. 

1.2 DEFINITIONS 

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents. 

1.3 COORDINATION 

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

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

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

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. Where availability of space is limited, coordinate installation of different 

components to ensure maximum performance and accessibility for required 
maintenance, service, and repair of all components, including mechanical and 
electrical. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of 
attendees at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 
their Work is required. 
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C. Administrative Procedures:  Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid
conflicts and to ensure orderly progress of the Work.  Such administrative activities
include, but are not limited to, the following:

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless
otherwise indicated.

1. Attendees:  Inform participants and others involved, and individuals whose
presence is required, of date and time of each meeting.  Notify Owner and Architect
of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited
attendees.

3. Minutes:  Record significant discussions and agreements achieved.  Distribute the
meeting minutes to everyone concerned, including Owner and Architect, within
seven days of the meeting.

B. Preconstruction Conference:  Schedule a preconstruction conference before starting
construction, at a time convenient to Owner and Architect, but no later than 15 days after
execution of the Agreement.  Hold the conference at the Project site or another
convenient location.  Conduct the meeting to review responsibilities and personnel
assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other
concerned parties shall attend the conference.  All participants at the conference
shall be familiar with the Project and authorized to conclude matters relating to the
Work.

2. Agenda:  Discuss items of significance that could affect progress, including the
following:

a. Tentative construction schedule.
b. Critical work sequencing and long-lead items.
c. Designation of key personnel and their duties.
d. Procedures for processing field decisions and Change Orders.
e. Procedures for RFIs.
f. Procedures for testing and inspecting.
g. Procedures for processing Applications for Payment.
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h. Distribution of the Contract Documents.
i. Submittal procedures.
j. Preparation of Record Documents.
k. Use of the premises.
l. Work restrictions.
m. Owner's occupancy requirements.
n. Responsibility for temporary facilities and controls.
o. Construction waste management and recycling.
p. Parking availability.
q. Office, work, and storage areas.
r. Equipment deliveries and priorities.
s. First aid.
t. Security.
u. Progress cleaning.
v. Working hours.

3. Minutes:  Record and distribute meeting minutes.

C. Pre-installation Conferences:  Conduct a pre-installation conference at the Project site
before each construction activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved
in or affected by the installation and its coordination or integration with other
materials and installations that have preceded or will follow, shall attend the
meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Weather limitations.
l. Manufacturer's written recommendations.
m. Warranty requirements.
n. Compatibility of materials.
o. Acceptability of substrates.
p. Temporary facilities and controls.
q. Space and access limitations.
r. Regulations of authorities having jurisdiction.
s. Testing and inspecting requirements.
t. Installation procedures.
u. Coordination with other work.
v. Required performance results.
w. Protection of adjacent work.
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x. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties
who should have been present.

5. Do not proceed with installation if the conference cannot be successfully
concluded.  Initiate whatever actions are necessary to resolve impediments to
performance of the Work and reconvene the conference at earliest feasible date.

D. Progress Meetings:  Conduct progress meetings at regular, but not less than monthly
intervals.  Coordinate dates of meetings with preparation of payment requests.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor,
subcontractor, supplier, and other entity concerned with current progress or
involved in planning, coordination, or performance of future activities shall be
represented at these meetings.  All participants at the conference shall be familiar
with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress.  Include topics for
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule:  Review progress since the last
meeting.  Determine whether each activity is on time, ahead of schedule, or
behind schedule, in relation to Contractor's Construction Schedule.
Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so.  Discuss whether schedule
revisions are required to ensure that current and subsequent activities will
be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the
following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
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17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Record the meeting minutes.

a. Schedule Updating:  Revise Contractor's Construction Schedule after each
progress meeting where revisions to the schedule have been made or
recognized.  Issue revised schedule concurrently with the report of each
meeting.

1.5 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract
Documents, and if not possible to request interpretation at Project meeting, prepare and
submit an RFI in the form specified.

1. RFIs shall originate with Contractor. RFIs submitted by entities other than
Contractor will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in
Contractor's work or work of subcontractors.

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation
and the following:

1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Architect.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract

Time or the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments:  Include drawings, descriptions, measurements, photos, Product

Data, Shop Drawings, and other information necessary to fully describe items
needing interpretation.

C. Electronic RFIs:  CSI Form 13.2A.

1. Identify each page of attachments with the RFI number and sequential page
number.

D. Architect's Action:  Architect will review each RFI, determine action required, and return
it. Allow three working days for Architect's response for each RFI.  RFIs received after
3:00 p.m. will be considered as received the following working day.
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1. The following RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract

Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

2. Architect's action may include a request for additional information, in which case
Architect's time for response will start again.

3. Architect's action on RFIs that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal according
to Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract
Time or the Contract Sum, notify Architect in writing within five (5) business
days of receipt of the RFI response.

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

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

1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
8. Identification of related Minor Change in the Work, Construction Change Directive,

and Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal

Request, as appropriate.

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

1. Contractor's Construction Schedule.
2. Submittals Schedule.
3. Daily construction reports.
4. Field condition reports.

B. See Division 01 Section "Payment Procedures" for submitting the Schedule of Values.

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction project.  Activities included in a construction
schedule consume time and resources.

1. Critical activities are activities on the critical path.  They must start and finish on
the planned early start and finish times.

2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. CPM:  Critical Path Method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships.  Network
calculations determine when activities can be performed and the critical path of Project.

C. Critical Path:  The longest connected chain of interdependent activities through the
network schedule that establishes the minimum overall Project duration and contains no
float.

D. Float:  The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but
is a jointly owned, expiring Project resource available to both parties as needed to
meet schedule milestones and Contract completion date.

E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller
activities for greater detail.

F. Major Area:  A story of construction, a separate building, or a similar significant
construction element.
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1.3 SUBMITTALS 

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following
information in a tabular format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Architect's final release or approval.
7. Utilize submittal log provided as an Appendix A to this specification section.

B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire
network for entire construction period.  Show logic ties for activities.

C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large
enough to show entire schedule for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and
labeled to comply with requirements for submittals.  Include type of schedule (Initial
or Updated) and date on label.

D. Daily Project Status Report: Submit one PDF electronic copy at least weekly or more
frequently to Owner and Mavis Representative.

E. Weekly Project Status Reports:  Submit one PDF electronic copy at weekly intervals to
Owner, Mavis representative, and project architect.

F. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

1.4 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other
required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties
involved.

2. Coordinate each construction activity in the network with other activities and
schedule them in proper sequence.
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PART 2 - PRODUCTS 

2.1 SUBMITTALS SCHEDULE 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates
required by construction schedule.  Include time required for review, resubmittal,
ordering, manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values,
and Contractor's Construction Schedule.

2. Submit concurrently with the first complete submittal of Contractor's Construction
Schedule.

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date
of Final Completion.

1. Contract completion date shall not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

B. Activities:  Treat each story or separate area as a separate numbered activity for each
principal element of the Work.  Comply with the following:

1. Activity Duration:  Define activities so no activity is longer than 30 days, unless
specifically allowed by Architect.

2. Procurement Activities:  Include procurement process activities for the following
long lead items and major items, requiring a cycle of more than 60 days, as
separate activities in schedule.  Procurement cycle activities include, but are not
limited to, submittals, approvals, purchasing, fabrication, and delivery.

a. Steel joists
b. Steel structure
c. Storefront
d. Overhead doors

3. Submittal Review Time:  Include review and resubmittal times indicated in Division
01 Section "Submittal Procedures" in schedule.  Coordinate submittal review times
in Contractor's Construction Schedule with Submittals Schedule.

4. Startup and Testing Time:  Include not less than 14 days for startup and testing.
5. Substantial Completion:  Indicate completion in advance of date established for

Substantial Completion and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

C. Constraints:  Include constraints and work restrictions indicated in the Contract
Documents and as follows in schedule and show how the sequence of the Work is
affected.
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1. Work by Owner:  Include a separate activity for each portion of the Work performed
by Owner.

2. Work Restrictions:  Show the effect of the following items on the schedule:

a. Seasonal variations.
b. Environmental control.

3. Work Stages:  Indicate important stages of construction for each major portion of
the Work.

D. Milestones:  Include milestones indicated in the Contract Documents in schedule,
including, but not limited to, the Notice to Proceed, Substantial Completion, and Final
Completion.

E. Contract Modifications:  For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of
the proposed change on the overall project schedule.

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt Chart-
type, Contractor's Construction Schedule within 14 days of date established for the
Notice to Proceed.  Base schedule on the Preliminary Construction Schedule and
whatever updating, and feedback was received since the start of Project.

B. Preparation:  Indicate each significant construction activity separately.  Identify first
workday of each week with a continuous vertical line.

1. For construction activities that require 3 months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

2.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following
information concerning events at Project site:

1. List of subcontractors at Project site.
2. Equipment at Project site.
3. Material deliveries.
4. High and low temperatures and general weather conditions.
5. Accidents.
6. Stoppages, delays, shortages, and losses.
7. Meter readings and similar recordings.
8. Orders and requests of authorities having jurisdiction.
9. Services connected and disconnected.
10. Equipment or system tests and startups.
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B. Weekly Project Status Report: Complete report utilizing weekly project status report
sample form found at the end of this specification section. Contactor shall include a
minimum of 20 field photographs generally depicting the progress of work week to week.

C. Field Condition Reports:  Immediately on discovery of a difference between field
conditions and the Contract Documents, prepare and submit a detailed report.  Submit
with a request for interpretation.  Include a detailed description of the differing conditions,
together with recommendations for changing the Contract Documents.

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to
reflect actual construction progress and activities.  Issue schedule on or before the 30th

day of each month.

1. Revise schedule immediately after each meeting or other activity where revisions
have been recognized or made.  Issue updated schedule concurrently with the
report of each such meeting.

2. Include a report with updated schedule that indicates every change, including, but
not limited to, changes in logic, durations, actual starts and finishes, and activity
durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate
contractors, testing and inspecting agencies, and other parties identified by Contractor
with a need-to-know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and

post in the same locations.  Delete parties from distribution when they have
completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

END OF SECTION 013200 
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MAVIS TIRE

CITY, STATE

CONTRACTOR'S SUBMITTAL SCHEDULE

Note: Refer to section 013300 for Submittal Procedures.

SUBMITTAL NO. DESCRIPTION SUBMITTAL DATE APPROVAL DATE

033000-1 CAST-IN-PLACE CONCRETE PRODUCT DATA

033000-2 CAST-IN-PLACE CONCRETE MIX DESIGN

033000-3 STEEL REINFORCEMENT SHOP DRAWINGS

033000-4 CONCRETE CONSTRUCTION JOINT LAYOUT

033000-6 AGGREGATE MATERIAL TEST REPORTS

042000-1 UNIT MASONRY PRODUCT DATA

042000-4 UNIT MASONRY MATERIAL CERTIFICATES

042000-5 UNIT MASONRY MIX DESIGNS

042000-6 UNIT MASONRY WEATHER PROCEDURES

051200-1 STRUCTURAL STEEL PRODUCT DATA

051200-2 STRUCTURAL STEEL SHOP DRAWINGS

051200-3 STRUCTURAL STEEL WELDING CERTIFICATES

051200-4
STRUCTURAL STEEL QUALITY-CONTROL AND 

SPECIAL INSPECTION REPORTS

052100-1 STEEL JOIST PRODUCT DATA

052100-2 STEEL JOIST SHOP DRAWINGS

052100-3 STEEL JOIST WELDING CERTIFICATES

053100-4 STEEL DECKING PRODUCT DATA

053100-5 STEEL DECKING SHOP DRAWINGS

053100-6 STEEL DECKING WELDING CERTIFICATES

055000-1 METAL FABRICATIONS PRODUCT DATA

055000-2 METAL FABRICATIONS SHOP DRAWINGS

072100-1 THERMAL INSULATION PRODUCT DATA

072413-1 EIFS PRODUCT DATA

072413-2 EIFS SHOP DRAWINGS

072413-3 EIFS COLOR CHART/SAMPLES

072726-1
FLUID-APPLIED MEMBRANE AIR BARRIER 

PRODUCT DATA

075419-1 PVC ROOFING PRODUCT DATA

075419-2 PVC ROOFING SHOP DRAWINGS

075419-3 PVC ROOFING MFR CERTIFICATES

076200-1 SHEET METAL PRODUCT DATA

076200-2 SHEET METAL SHOP DRAWINGS

083613-1 OVERHEAD DOORS PRODUCT DATA

083613-2 OVERHEAD DOORS SHOP DRAWINGS

083613-3 OVERHEAD DOORS WARRANTIES

084113-1 STOREFRONT PRODUCT DATA

084113-2 STOREFRONT SHOP DRAWINGS

084113-3 STOREFRONT DOOR HARDWARE SCHEDULE

084113-4 STOREFRONT WARRANTIES

087100-1 DOOR HARDWARE WARRANTY

087100-2 DOOR HARDWARE SETS

087100-3 DOOR HARDWARE KEYING SCHEDULE

088000-1 GLAZING PRODUCT DATA

095123-1 ACOUSTICAL TILE CEILINGS PRODUCT DATA

097200-1 WALL COVERINGS PRODUCT DATA

223300-1 ELECTRIC WATER HEATER PRODUCT DATA

223300-2 ELECTRIC WATER HEATER WARRANTY

283111-1 FIRE ALARM SYSTEM PRODUCT DATA
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Week Ending:

Store Number: Project Manager:

Store Name: Project Superintendent:

Store Address: Project Start Date:

Report Author:

Name: Firm: Delivery Method:

Report Submitted to:

Project Team

Name Company Responsibility Office Number

Project Director

Contractor

Superintendent

LL Contact

Architect

Civil Engineer

Permit Expediter

IT Installer

Sign Vendor

Utility Coordination / Installations

Utility Status Action By Insp. Date

Electric

Gas

Water

Sanitary

Phone / Internet

Building Final

Other

Construction Status

Task % Complete Task % Complete Task % Complete Task % Complete

Demolition Site Lighting Footings Roofing

Site Grading Dumpster Enc. Concrete Slab Plumbing

Cut / Fill Curb / Gutter Structural Steel HVAC

Storm Drain Sidewalks Masonry Electrical

Sanitary Conc. Paving EIFS Insulation

Water Asphalt Paving Storefront Drywall

Gas Striping OH Doors ACT

Electric Landscape Painting Flooring

Work Completed This Week

Work Scheduled Next Two Weeks

Delays / Issues / Comments

Change Orders

CO# Status Potential $ Approved $

Milestone Schedule Dates

Task Initial Actual Initial Actual

Dig & Pour Footings

Pour Slab

Masonry Complete

Struct. Steel Complete

Photos

Submit a minimum of 20 photographs with each report.

Certificate of Occupancy

Equipment Install

Weekly Project Status Report

Site

Roof Complete / Dry in

Task

Floor Stain and Polish

Cell Number Email

Building

Description

Inspection StatusComment
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. See Division 01 Section "Construction Progress Documentation" for submitting 
schedules and reports, including Contractor's Construction Schedule. 

C. See Division 01 Section "Quality Requirements" for submitting test and inspection 
reports. 

D. See Division 01 Section "Closeout Procedures" for submitting warranties. 

E. See Division 01 Section "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's responsive 
action. 

B. Informational Submittals:  Written information that does not require Architect's 
responsive action.  Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

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

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

2. Coordinate transmittal of different types of submittals for related parts of the Work 
so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

B. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction 
Progress Documentation" for list of submittals and time requirements for scheduled 
performance of related construction activities. 
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C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, 
as follows.  Time for review shall commence on Architect's receipt of submittal.  No 
extension of the Contract Time will be authorized because of failure to transmit submittals 
enough in advance of the Work to permit processing, including resubmittals. 

1. Initial Review:  Allow 10 days for initial review of each submittal.  Allow additional 
time if coordination with subsequent submittals is required.  Architect will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review:  Allow 10 days for review of each resubmittal. 

D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 4 by 6 on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect. 
3. Include the following information on label for processing and recording action 

taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by 
a decimal point and then a sequential number (e.g., 061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal 
point (e.g., 061000.01.A). 

i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the 
Contract Documents on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial 
submittal may serve as final submittal. 

1. Additional copies submitted for maintenance manuals will not be marked with 
action taken and will be returned. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals, without review, received from sources other than Contractor. 
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H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent 

of revision. 
3. Resubmit submittals until they are marked appropriately to indicate action taken, 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Use only final submittals with mark indicating action taken by 
Architect in connection with construction. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 

B. Product Data:  Collect information into a single submittal for each element of construction 
and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 
data is not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with specified referenced standards. 
i. Compliance with recognized trade association standards. 
j. Compliance with recognized testing agency standards. 

4. Number of Copies:  Submit Product Data electronically, unless otherwise 
indicated.  Architect will return an electronic copy.  Keep one copy for project 
records and one for maintenance manuals. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not 
base Shop Drawings on reproductions of the Contract Documents or standard printed 
data. 
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1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 
k. Seal and signature of professional engineer if specified. 
l. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no 
larger than 30 by 40 inches (750 by 1000 mm). 

3. Number of Copies: Submit one (1), unlocked, editable electronic copy and 
Architect will return upon review completion. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics 
between submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components, such as accessories, 
together in one submittal package. 

2. Identification:  Attach label on unexposed side of Sample that includes the 
following: 

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

3. Disposition:  Maintain sets of approved Samples at Project site, available for 
quality- control comparisons throughout the course of construction activity.  
Sample sets may be used to determine final acceptance of construction associated 
with each set.  

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 
units or sections of units showing the full range of colors, textures, and patterns 
available. 

a. Number of Samples:  Submit one (1) full set of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return submittal with options 
selected. 
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5. Samples for Verification:  Submit full-size units or Samples of size indicated, 
prepared from same material to be used for the Work, cured and finished in manner 
specified, and physically identical with material or product proposed for use, and 
that show full range of color and texture variations expected.  Samples include, but 
are not limited to, the following:  partial sections of manufactured or fabricated 
components; small cuts or containers of materials; complete units of repetitively 
used materials; swatches showing color, texture, and pattern; color range sets; 
and components used for independent testing and inspection. 

a. Number of Samples:  Submit three (3) sets of Samples.  Architect will retain 
one Sample set; remainder will be returned.  Mark up and retain one returned 
Sample set as a Project Record Sample. 

E. Product Schedule or List:  As required in individual Specification Sections, prepare a 
written summary indicating types of products required for the Work and their intended 
location. 

F. Delegated-Design Submittal:  Comply with requirements in Division 1 Section “Quality 
Requirements”. 

G. Submittals Schedule:  Comply with requirements specified in Division 01 Section 
"Construction Progress Documentation." 

H. Application for Payment:  Comply with requirements specified in Division 01 Section 
"Payment Procedures." 

I. Schedule of Values:  Comply with requirements specified in Division 01 Section 
"Payment Procedures." 

J. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 
for each portion of the Work, including those who are to furnish products or equipment 
fabricated to a special design. 

2.2 SUBMITTAL LETTER 

A. In lieu of completing some of the submittals for typical prototype materials, a letter stating 
that specific materials will be installed will be acceptable as designated by the Architect 
and agreed upon by the Owner. 

B. This letter is to be in the format provided by the Architect, and it may only be used for 
materials listed in the document that is provided. 

2.3 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 

1. Number of Copies:  Submit one (1) electronic copy of each submittal, unless 
otherwise indicated.  
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2. Certificates and Certifications:  Provide a notarized statement that includes 
signature of contractor, testing agency, or design professional responsible for 
preparing certification.  Certificates and certifications shall be signed by an officer 
or other individual authorized to sign documents on behalf of the company. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 
Section "Quality Requirements." 

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 
Section "Construction Progress Documentation." 

D. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information 
specified. 

E. Welding Certificates:  Prepare written certification that welding procedures and 
personnel comply with requirements in the Contract Documents.  Submit record of 
Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on 
AWS forms.  Include names of firms and personnel certified. 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where 
required, is authorized by manufacturer for this specific Project. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents.  
Include evidence of manufacturing experience where required. 

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

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

J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

K. Product Test Reports:  Prepare written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency. 

L. Research/Evaluation Reports:  Prepare written evidence, from a model code 
organization acceptable to authorities having jurisdiction, that product complies with 
building code in effect for Project. 
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M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents. 

N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion. 

O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

P. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.  Comply with 
requirements specified in Division 01 Section "Operation and Maintenance Data." 

Q. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and 
a summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

R. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer. 

S. Manufacturer's Field Reports:  Prepare written information documenting factory-
authorized service representative's tests and inspections.  Include the following, as 
applicable: 

1. Statement on condition of substrates and their acceptability for installation of 
product. 

2. Summary of installation procedures being followed, whether they comply with 
requirements and, if not, what corrective action was taken. 

3. Results of operational and other tests and a statement of whether observed 
performance complies with requirements. 

T. Insurance Certificates and Bonds:  Prepare written information indicating current status 
of insurance or bonding coverage.  Include name of entity covered by insurance or bond, 
limits of coverage, amounts of deductibles, if any, and term of the coverage. 

U. Construction Photographs:  Comply with requirements specified in Division 01 Section 
"Photographic Documentation." 

V. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not 
submit to Architect. 
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1. Architect will not review submittals that include MSDSs and will return them for 
resubmittal. 

2.4 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications 
by a design professional are specifically required of Contractor by the Contract 
Documents, provide products and systems complying with specific performance and 
design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, 
submit a written request for additional information to Architect. 

B. Delegated Design Submittal:  In addition to Shop Drawings, Product Data, and other 
required submittals, submit three (3) copies of a statement, signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in 
the Contract Documents.  Include list of codes, loads, and other factors used in 
performing these services. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for compliance with the Contract Documents.  Note 
corrections, field dimensions and clearly highlight with red marker.  Any discrepancies 
with contract documents that were not clearly marked as stated before, and specifically 
approved by architect in writing, shall not modify the contract documents and do not 
remove the burden of compliance with the contract documents if so requested by the 
Architect or the Owner.  Mark with approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 
name and location, submittal number, Specification Section title and number, name of 
reviewer, date of Contractor's approval, and statement certifying that submittal has been 
reviewed, checked, and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

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

B. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Architect will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken. 
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C. Informational Submittals:  Architect will review each submittal and will not return it or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Partial submittals are not acceptable, and will be considered nonresponsive, and 
returned without review. 

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

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

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

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

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

3. Quality-control services do not include contract enforcement activities performed 
by architect. 

C. Delegated Design Performance and Design Criteria:  Where professional design 
services or certifications by a design professional are specifically required of Contractor 
by the Contract Documents provide products and systems complying with specific 
performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, 
submit written request for additional information to Architect. 

D. Delegated Design Submittal:  In addition to Shop Drawings, Products Data, and other 
required submittals, submit a statement, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be 
designed or certified by a design professional, indicated that the products and systems 
are in compliance with performance and design criteria indicated.  Include list of codes, 
loads, and other factors used in performing these services. 

1.2 DEFINITIONS 

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

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 
after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect. 
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C. Preconstruction Testing:  Tests and inspections that are performed specifically for the 
Project before products and materials are incorporated into the Work to verify 
performance or compliance with specified criteria. 

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

E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 
i.e., plant, mill, factory, or shop. 

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

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

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, and similar operations. 

1. Using a term such as "carpentry" does not imply that certain construction activities 
must be performed by accredited or unionized individuals of a corresponding 
generic name, such as "carpenter."  It also does not imply that requirements 
specified apply exclusively to tradespeople of the corresponding generic name. 

I. Experienced:  When used with an entity, "experienced" means having successfully 
completed a minimum of five (5) previous projects similar in size and scope to this 
Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. General:  If compliance with two (2) or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, 
comply with the most stringent requirement.  Refer uncertainties and requirements that 
are different, but apparently equal, to Architect for a decision before proceeding. 

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

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

B. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing 

and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents, 
established for compliance with standards and regulations bearing on performance of 
the Work. 

1.5 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements. 

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

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



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

F. Specialists:  Certain sections of the Specifications require that specific construction 
activities shall be performed by entities who are recognized experts in those operations.  
Specialists shall satisfy qualification requirements indicated and shall be engaged for the 
activities indicated. 

1. Requirement for specialists shall not supersede building codes and regulations 
governing the Work. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented 
according to ASTM E548; and with additional qualifications specified in individual 
Sections; and where required by authorities having jurisdiction, that is acceptable to 
authorities. 

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

Laboratory Accreditation Program. 

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

1.6 QUALITY CONTROL 

A. Owner Responsibilities: 

1. Costs for retesting and reinspecting construction that replaces or is necessitated 
by work that failed to comply with the Contract Documents will be charged to 
Contractor, and the Contract Sum will be adjusted by Change Order. 

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  
Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction.  Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified 
testing agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed 
to in writing by Owner. 

2. Notify testing agencies at least 24 hours in advance of time when Work that 
requires testing or inspecting will be performed. 
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3. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

4. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Division 01 
Section "Submittal Procedures." 

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents. 

E. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in 
performance of duties.  Provide qualified personnel to perform required tests and 
inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed 
in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ 
tests are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, 
and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by 

testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 

G. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity 
of removing and replacing construction to accommodate testing and inspecting. 
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1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

1.7 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified testing agency or special 
inspector to conduct special tests and inspections required by authorities having 
jurisdiction. 

B. Special Tests and Inspections:  Conducted by a qualified testing agency or special 
inspector as required by authorities having jurisdiction, as indicated in individual 
Specification Sections, and as follows: 

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

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

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

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

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

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 REPAIR AND PROTECTION 

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

1. Provide materials and comply with installation requirements specified in other 
Specification Sections.  Restore patched areas and extend restoration into 
adjoining areas in a manner that eliminates evidence of patching. 

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

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

END OF SECTION 014000  
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved":  When used to convey Architect's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Architect's duties and responsibilities 
as stated in the Conditions of the Contract. 

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as 
"directed." 

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including 
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities 
having jurisdiction, and rules, conventions, and agreements within the construction 
industry that control performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, 
curing, protecting, cleaning, and similar operations. 

H. “Installer”:  is Contractor or another entity engaged by Contractor, as an employee, 
subcontractor, or contractor of lower tier, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

1. The term “experienced”, when used with the term “installer”, means having 
successfully completed a minimum of five (5) previous projects similar in size and 
scope to this Project; being familiar with the special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

2. Using a term such as “carpentry” does not imply that certain construction activities 
must be performed by accredited or unionized individuals of a corresponding 
generic name, such as “carpenter”.  It also does not imply that requirements 
specified apply exclusively to tradespeople of the corresponding generic name. 

I. "Provide":  Furnish and install, complete and ready for the intended use. 

J. "Project Site":  Space available for performing construction activities.  The extent of 
Project site is shown on Drawings and may or may not be identical with the description 
of the land on which Project is to be built. 
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1.2 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
as if bound or copied directly into the Contract Documents to the extent referenced.  Such 
standards are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents 
unless otherwise indicated. 

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

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

D. Copies of Standards:  Each entity engaged in construction on Project should be familiar 
with industry standards applicable to its construction activity.  Copies of applicable 
standards are not bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, 
obtain copies directly from publication source. 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Abbreviations and acronyms are frequently used in the 
Specifications and other Contract Documents to represent the name of a trade 
association, standards- developing organization, and authorities having jurisdiction, or 
other entity in the context of referencing a standard or publication.  Where abbreviations 
and acronyms are used in Specifications or other Contract Documents, they shall mean 
the recognized name of the entities indicated in Thomson Gale's "Encyclopedia of 
Associations" or in Columbia Books' "National Trade & Professional Associations of the 
U.S." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS  

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and 
all openings are closed with permanent construction or substantial temporary closures. 

1.2 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect 
each temporary utility before use.  Obtain required certifications and permits. 

1.3 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless 
of previously assigned responsibilities. 

PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment for construction operations. 

2.2 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required 
by locations and classes of fire exposures. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide 
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space 
thermostatic control. 
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1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 
heating units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended use. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system 
for temporary use during construction, provide filter with MERV of 8 at each return 
air grille in system and remove and replace at end of construction. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required by 
progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use 
of construction personnel.  Comply with authorities having jurisdiction for type, number, 
location, operation, and maintenance of fixtures and facilities. 

B. Heating and Cooling:  Provide temporary heating and cooling required by construction 
activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of low temperatures or high humidity.  Select 
equipment that will not have a harmful effect on completed installations or elements 
being installed. 

C. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of high humidity.  Select equipment that will not have 
a harmful effect on completed installations or elements being installed.  Coordinate 
ventilation requirements to produce ambient condition required and minimize energy 
consumption. 

D. Electric Power Service:  Provide electric power service and distribution system of 
sufficient size, capacity, and power characteristics required for construction operations. 

1. Install electric power service overhead, unless otherwise indicated. 
2. Connect temporary service to Owner's existing power source, as directed by 

Owner. 

E. Lighting:  Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic conditions. 
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1. Install and operate temporary lighting that fulfills security and protection 
requirements without operating entire system. 

F. Telephone Service:  Provide temporary telephone service in common-use facilities for 
use by all construction personnel.  Install one (1) telephone line for each field office. 

1. Provide superintendent with cellular telephone or portable two-way radio for use 
when away from field office. 

G. Electronic Communication Service:  Provide temporary electronic communication 
service, including electronic mail in field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide incombustible construction for offices, shops, and sheds located within 
construction area or within 30 feet (9 m) of building lines. Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  Remove before 
Substantial Completion. Personnel remaining after Substantial Completion will be 
permitted to use permanent facilities, under conditions acceptable to Owner. 

B. Parking:  Provide temporary parking areas for construction personnel. 

C. Project Identification and Temporary Signs:  Provide Project identification and other 
signs.  Install signs where indicated to inform public and individuals seeking entrance to 
Project. Unauthorized signs are not permitted. 

1. Provide temporary, directional signs for construction personnel and visitors. 
2. Maintain and touchup signs so they are legible at all times. 

D. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 
handle waste from construction operations.  Comply with requirements of authorities 
having jurisdiction. Comply with Division 01 Section "Execution" for progress cleaning 
requirements. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Pest Control:  Engage pest-control service to recommend practices to minimize 
attraction and harboring of rodents, roaches, and other pests and to perform 
extermination and control procedures at regular intervals so Project will be free of pests 
and their residues at Substantial Completion.  Obtain extended warranty for Owner.  
Perform control operations lawfully, using environmentally safe materials. 

B. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 
completed areas of construction. Provide lockable entrances to prevent unauthorized 
entrance, vandalism, theft, and similar violations of security. 
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C. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and 
lighting. 

D. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, 
and similar activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is not complete, 
insulate temporary enclosures. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service 
has ended, when it has been replaced by authorized use of a permanent facility, or no 
later than Substantial Completion.  Complete or, if necessary, restore permanent 
construction that may have been delayed because of interference with temporary facility.  
Repair damaged Work, clean exposed surfaces, and replace construction that cannot 
be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 
Contractor.  Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Division 
01 Section "Closeout Procedures." 

END OF SECTION 015000  
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract 
closeout. 

C. See Divisions 02 through 49 Sections for specific requirements for warranties on 
products and installations specified to be warranted. 

1.2 DEFINITIONS 

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

1. Named Products:  Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

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

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

A. Substitution Requests:  Submit three (3) copies of each request for consideration.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 13.1A. 
2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 

a. Statement indicating why specified material or product cannot be provided. 
b. Coordination information, including a list of changes or modifications needed 

to other parts of the Work and to construction performed by Owner and 
separate contractors that will be necessary to accommodate proposed 
substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Significant qualities may include attributes such 
as performance, weight, size, durability, visual effect, and specific features 
and requirements indicated. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures. 

e. Samples, where applicable or requested. 
f. List of similar installations for completed projects with project names and 

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

interpreting test results for compliance with requirements indicated. 
h. Research/evaluation reports evidencing compliance with building code in 

effect for Project, from a model code organization acceptable to authorities 
having jurisdiction. 

i. Detailed comparison of Contractor's Construction Schedule using proposed 
substitution with products specified for the Work, including effect on the 
overall Contract Time.  If specified product or method of construction cannot 
be provided within the Contract Time, include letter from manufacturer, on 
manufacturer's letterhead, stating lack of availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with 

requirements in the Contract Documents and is appropriate for applications 
indicated. 

l. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed substitution 
to produce indicated results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within 7 days of receipt of a request for substitution.  
Architect will notify Contractor of acceptance or rejection of proposed substitution 
within 15 days of receipt of request, or 7 days of receipt of additional information 
or documentation, whichever is later. 

a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a 

proposed substitution within time allocated. 
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1.4 QUALITY ASSURANCE 

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

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

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

B. Delivery and Handling: 

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

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

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

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 
units. 

2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation and moisture damage. 

4. Store cementitious products and materials on elevated platforms. 
5. Store foam plastic from exposure to sunlight, except to extent necessary for period 

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

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

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents. Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner. 
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2. Special Warranty:  Written warranty required by or incorporated into the Contract 
Documents, either to extend time limit provided by manufacturer's warranty or to 
provide more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 
prepare a written document using appropriate form properly executed. 

3. Refer to the Sections in Divisions 2 through 16 for specific content requirements 
and particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout 
Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, that are new at time 
of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict 
with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's. 

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

B. Product Selection Procedures: 

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

2. Manufacturer/Source:  Where Specifications name a single manufacturer or 
source, provide a product by the named manufacturer or source that complies with 
requirements. 

3. Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed that complies with requirements. 
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4. Manufacturers:  Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with 
requirements. 

5. Available Products:  Where Specifications include a list of names of both products 
and manufacturers, provide one of the products listed, or an unnamed product, 
that complies with requirements.  Comply with provisions in Part 2 "Comparable 
Products" Article for consideration of an unnamed product. 

6. Available Manufacturers:  Where Specifications include a list of manufacturers, 
provide a product by one of the manufacturers listed, or an unnamed manufacturer, 
that complies with requirements.  Comply with provisions in Part 2 "Comparable 
Products" Article for consideration of an unnamed product. 

7. Product Options:  Where Specifications indicate that sizes, profiles, and 
dimensional requirements on Drawings are based on a specific product or system, 
provide the specified product or system.  Comply with provisions in Part 2 "Product 
Substitutions" Article for consideration of an unnamed product or system. 

8. Basis-of-Design Product:  Where Specifications name a product and include a list 
of manufacturers, provide the specified product or a comparable product by one of 
the other named manufacturers.  Drawings and Specifications indicate sizes, 
profiles, dimensions, and other characteristics that are based on the product 
named.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product by the other named manufacturers. 

9. Visual Matching Specification:  Where Specifications require matching an 
established Sample, select a product that complies with requirements and matches 
Architect's sample. Architect's decision will be final on whether a proposed product 
matches. 

a. If no product available within specified category matches and complies with 
other specified requirements, comply with provisions in Part 2 "Product 
Substitutions" Article for proposal of product. 

10. Visual Selection Specification:  Where Specifications include the phrase "as 
selected from manufacturer's colors, patterns, textures" or a similar phrase, select 
a product that complies with other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range 
of colors, patterns, textures" or similar phrase, Architect will select color, 
pattern, density, or texture from manufacturer's product line that does not 
include premium items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, 
density, or texture from manufacturer's product line that includes both 
standard and premium items. 

2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 30 days after 
the Notice to Proceed. Requests received after that time may be considered or rejected 
at discretion of Architect. 
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B. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 
Documents. 

3. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000  
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. General installation of products. 
2. Progress cleaning. 
3. Starting and adjusting. 
4. Protection of installed construction. 
5. Correction of the Work. 

B. See Division 01 Section "Closeout Procedures" for submitting final property survey with 
Project Record Documents, recording of Owner-accepted deviations from indicated lines 
and levels, and final cleaning. 

1.2 SUBMITTALS 

A. Certificates:  Submit certificate signed by land surveyor certifying that location and 
elevation of improvements comply with requirements. 

B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept 
hazardous materials, for hazardous waste disposal. 

C. Certified Surveys:  Submit two (2) copies signed by land surveyor. 

D. Final Property Survey:  Submit four (4) copies showing the Work performed and record 
survey data. 

1.3 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing land-
surveying services of the kind indicated. 

PART 2 - PRODUCTS (Not Used) 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 

1. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

2. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation. 

3. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed. 

4. Proceed with installation only after unsatisfactory conditions have been corrected. 
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

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

B. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Architect.  Include a detailed description of problem encountered, together with 
recommendations for changing the Contract Documents. 

3.3 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 
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D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

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

1. Mounting Heights:  Where mounting heights are not indicated, mount components 
at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

4. Install blocking or other substrate as required for installation in accordance with 
material manufacturer recommendations. 

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

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

3.4 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials 
and debris. 

2. Do not hold materials more than seven (7) days during normal weather or three (3) 
days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 
for proper execution of the Work. 
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1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 
to ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

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

3.5 STARTING AND ADJUSTING 

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

B. Adjust operating components for proper operation without binding.  Adjust equipment for 
proper operation. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  If a factory-authorized service representative is required 
to inspect field-assembled components and equipment installation, comply with 
qualification requirements in Division 01 Section "Quality Requirements." 

3.6 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 
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B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.7 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 
finishes.  Comply with requirements in Division 01 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, 
touching up with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 
repaired without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating 
components that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. See Division 01 Section "Payment Procedures" for requirements for Applications for 
Payment for Substantial and Final Completion. 

C. See Division 01 Section "Operation and Maintenance Data" for operation and 
maintenance manual requirements. 

D. See Divisions 02 through 49 Sections for specific closeout and special cleaning 
requirements for the Work in those Sections. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 
Substantial Completion, complete the following.  List items below that are incomplete in 
request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 
items on the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating certificates, 
and similar releases. 

5. Prepare and submit Project Record Documents, operation and maintenance 
manuals, Final Completion construction photographs, damage or settlement 
surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated 
by Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise 
Owner's personnel of changeover in security provisions. 

8. Complete startup testing of systems. 
9. Submit test/adjust/balance records. 
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.  
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11. Advise Owner of changeover in heat and other utilities. 
12. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
13. Complete final cleaning requirements, including touchup painting. 
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 
after inspection or will notify Contractor of items, either on Contractor's list or additional 
items identified by Architect, that must be completed or corrected before certificate will 
be issued. 

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

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.3 FINAL COMPLETION 

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

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures." 

2. Submit certified copy of Architect's Substantial Completion inspection list of items 
to be completed or corrected (punch list), endorsed and dated by Architect.  The 
certified copy of the list shall state that each item has been completed or otherwise 
resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or 
will notify Contractor of construction that must be completed or corrected before 
certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 
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1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three (3) copies of list.  Include name and identification of each 
space and area affected by construction operations for incomplete items and items 
needing correction including, if necessary, areas disturbed by Contractor that are outside 
the limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first. 
2. Organize items applying to each space by major element, including categories for 

ceiling, individual walls, floors, equipment, and building systems. 

1.5 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of Substantial 
Completion is indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents 
of the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-
11-inch (215-by-280-mm) paper. 

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

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

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 
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PART 3 - EXECUTION 

3.1 FINAL CLEANING 

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

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

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

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 
other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

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

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces. 

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

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

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

k. Remove labels that are not permanent. 
l. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 
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m. Wipe surfaces of mechanical and electrical equipment and similar 
equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
q. Clean light fixtures, lamps, globes, and reflectors to function with full 

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

r. Leave Project clean and ready for occupancy. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection 
and rid Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing 
operation and maintenance manuals, including the following: 

1. Emergency manuals. 
2. Operation manuals for systems, subsystems, and equipment. 
3. Maintenance manuals for the care and maintenance of products, materials, and 

finishes, systems and equipment. 

B. See Divisions 02 through 49 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections. 

1.2 SUBMITTALS 

A. Manual:  Submit two (2) copies of each manual in final form at least 15 days before final 
inspection.  Architect will return copy with comments within 15 days after final inspection. 

1. Correct or modify each manual to comply with Architect's comments.  Submit three 
(3) copies of each corrected manual within 15 days of receipt of Architect's 
comments. 

PART 2 - PRODUCTS 

2.1 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section 
for each system and subsystem, and a separate section for each piece of equipment not 
part of a system.  Each manual shall contain a title page, table of contents, and manual 
contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following 
information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
7. Cross-reference to related systems in other operation and maintenance manuals. 
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C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

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

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-
mm) paper; with clear plastic sleeve on spine to hold label describing contents and 
with pockets inside covers to hold folded oversize sheets. 

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

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

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

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

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

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

2.2 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for type of emergency, emergency 
instructions, and emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component for fire, flood, gas leak, water leak, power failure, water outage, 
equipment failure, and chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include instructions on stopping, shutdown instructions for 
each type of emergency, operating instructions for conditions outside normal operating 
limits, and required sequences for electric or electronic systems.  
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2.3 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and equipment descriptions, operating standards, 
operating procedures, operating logs, wiring and control diagrams, and license 
requirements. 

B. Descriptions:  Include the following: 

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

C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and 
normal shutdown instructions; routine, normal, seasonal, and weekend operating 
instructions; and required sequences for electric or electronic systems. 

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

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

2.4 PRODUCT MAINTENANCE MANUAL 

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

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

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 
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D. Maintenance Procedures:  Include manufacturer's written recommendations and 
inspection procedures, types of cleaning agents, methods of cleaning, schedule for 
cleaning and maintenance, and repair instructions. 

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

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

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

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

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including maintenance instructions, drawings and diagrams for 
maintenance, nomenclature of parts and components, and recommended spare parts 
for each component part or piece of equipment: 

D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting 
guide, disassembly instructions, and adjusting instructions, that detail essential 
maintenance procedures: 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

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

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

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 
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PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating 
care and maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system. 

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

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation. 

1. Do not use original Project Record Documents as part of operation and 
maintenance manuals. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting 
operation and maintenance documentation. 

END OF SECTION 017823 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mixture design, placement procedures, and finishes. 

1.2 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
the following:  blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements. 

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

1.3 PREINSTALLATION MEETING 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Before placing concrete slabs, representatives of each entity directly concerned 
with the cast-in-place concrete slab are to attend, including the following: 

a. Contractor’s superintendent 
b. Concrete Subcontractor 

B. Review the following: 

1. Required slab joint locations 
2. Special inspection and testing and inspecting agency procedures for field quality 

control 
3. Cold and hot-weather concreting procedures 
4. Curing procedures 

1.4 SUBMITTALS 

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

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. 
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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. 

E. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials 
2. Admixtures 
3. Steel reinforcement and accessories 
4. Floor and slab treatments 
5. Vapor retarders 
6. Semirigid joint filler 
7. Repair materials 

F. Material Test Reports:  For the following, from a qualified testing agency: 

1. Aggregates:  Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity. 

1.5 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 C94/C94M requirements for production facilities 
and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

C. ACI Publications:  Comply with the following unless modified by requirements in the 
Contract Documents: 

1. ACI 301, "Specification for Structural Concrete,"  
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 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. 
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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. 

1.7 COORDINATION 

A. Final Finish Coordination: Mavis Discount Tire National Account Vendor; Polished 
Concrete Coordination 

1. Contractor to coordinate with CPR Concrete, Mavis Tire national account vendor. 
Contact: Chris Blevins, 2064 Hwy 116, Caryville, TN 37714, Cell: 606-271-2461, 
Email: cblevins@cprconcrete.com 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. 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. 

B. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

C. 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. 

D. 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. 

2.2 STEEL REINFORCEMENT AND ACCESSORIES 
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A. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Welded-Wire Reinforcement:  ASTM A1064/A1064M, plain, fabricated from 
as-drawn steel wire into flat sheets. 

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars in place.  Manufacture bar supports from steel wire, according 
to CRSI's "Manual of Standard Practice." 

2.3 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. 

B. Cementitious Material:  Use the following cementitious materials, of the same type, 
brand, and source, throughout Project: 

1. Portland Cement:  ASTM C150, Type I. Supplement with the following: 

a. Fly Ash:  ASTM C618, Class C or F. 

C. Normal-Weight Aggregates:  ASTM C33, graded, 1-inch (25-mm) nominal maximum 
coarse - aggregate size. 

1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

D. Water:  ASTM C94/C94M and potable. 

E. Air-Entraining Admixture:  ASTM C260. 

F. Chemical Admixtures:  If provided, admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete.  Do not use calcium chloride or admixtures 
containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C494/C494M, Type A. 
2. Retarding Admixture:  ASTM C494/C494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C494/C494M, Type D. 
4. Plasticizing and Retarding Admixture:  ASTM C1017/C1017M, Type II. 

G. Synthetic Fiber:  Monofilament or fibrillated polypropylene fibers engineered and 
designed for use in concrete pavement, complying with ASTM C1116, Type III, 1/2 to 1-
1/2 inches (13 to 38 mm) > long. 

2.4 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E1745, Class A, or polyethylene sheet, ASTM D4397, 
not less than 10 mils (0.25 mm) thick.  Include manufacturer's recommended adhesive 
or pressure- sensitive joint tape. 
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2.5 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete. 

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

C. Moisture-Retaining Cover:  ASTM C171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C1315,  
Type 1, Class A. 

2.6 RELATED MATERIALS 

A. Expansion and Isolation Joint-Filler Strips:  ASTM D1751, asphalt-saturated cellulosic 
fiber 

B. Bonding Agent:  ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

2.7 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 C150/C150M, Portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C219. 

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 4100 psi (29 MPa) at 28 days when tested 
according to ASTM C109/C109M. 

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. 

1. Cement Binder:  ASTM C150/C150M, Portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C219. 

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. 
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4. Compressive Strength:  Not less than 5000 psi (34.5 MPa) at 28 days when tested 
according to ASTM C109/C109M. 

2.8 CONCRETE MIXTURES 

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. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Maximum fly ash content: 15%. 

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

1. Use 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. 

D. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength 3000 psi for footings and foundations, 4000 psi 
for interior concrete slabs, 4500 psi for column supporting piers, and 5000 psi for 
exterior slabs at 28 days, unless otherwise indicated on drawings. 

2. Maximum Water-Cementitious Materials Ratio:  Proportion per ACI 318 durability 
requirements for the exposure classes indicated on the drawings.  Max W/C Ratio: 
0.50. 

3. Slump Limit:  Proportion per ACI 318 durability requirements for the exposure 
classes indicated on the drawings. 

4. Air Content:  Proportion per ACI 318 durability requirements for the exposure 
classes indicated on the drawings.  Do not allow air content of trowel-finished floors 
to exceed 3 percent. 

5. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's 
recommended rate. 

2.9 FABRICATING REINFORCEMENT 

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

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM 
C94/C 94M and ASTM C1116, 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. 
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PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, 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. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces. 
2. Class B, 1/4 inch (6 mm) for rough-formed finished 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. Do not chamfer exterior corners and edges of permanently exposed concrete unless 
indicated on the drawings. 

G. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.  Determine sizes and locations from trades providing 
such items. 

H. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

I. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

J. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement.  

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete.  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. 
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3.3 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. 

B. Leave formwork for structural elements that support weight of concrete in place until 
concrete has achieved at least 70 percent of its 28-day design compressive strength. 

C. 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. 

D. 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. 

3.4 VAPOR RETARDER INSTALLATION  

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM 
E1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

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. 

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. 
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3.6 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 on plans. 

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

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness as follows: 

1. 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 will not tear, abrade, or otherwise damage surface and before 
concrete develops random contraction cracks. 

2. Joint locations must be as indicated on the drawings.  Any deviation from the 
drawings must be approved by the Architect.  No joints are permitted within six (6) 
inches of lift installation anchors.   

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

3.7 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. 

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. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301. 
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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. 

3.8 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. 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. 

3.9 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. 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 exposed to view or to be covered with any finish 
flooring. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot long straightedge resting on 2 high spots and 
placed anywhere on the surface does not exceed 3/16 inch. 

C. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic is 
to be installed by thin-set 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. 
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3.10 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 4 inches (100 mm) 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. 

3. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days. 
4. 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. 

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. 

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

D. 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. 
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, 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. 

3. 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. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
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1. Defer joint filling until concrete has aged at least one 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. 

3.13 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. 

1. Repair procedure shall be as provided or approved by the Architect.   

3.14 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a special inspector to perform field tests and 
inspections and prepare test reports.  Payment for these services will be made by 
Owner/Developer. 

B. 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. 

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C172/C172M shall be performed according to the following requirements: 

1. 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. 

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. 

2. Slump: ASTM C143/C143M; 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. 

3. Air Content:  ASTM C231/C231M, 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. 

4. Concrete Temperature:  ASTM C1064/C1064M; 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. 

5. Compression Test Specimens:  ASTM C31/C31M. 
6. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 
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a. Compressive-Strength Tests:  ASTM C39/C39M; test one set of two 
laboratory-cured specimens at 7 days and one set of two specimens at 28 
days. 

7. 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. 

a. 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). 

8. 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. 

9. 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. 

10. 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 C42/C42M or by other methods 
as directed by Architect. 

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

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

END OF SECTION 033000 

 

 

 

 

 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



 

THIS PAGE INTENTIONALLY LEFT BLANK 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



SECTION 042000 - UNIT MASONRY  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units (CMUs). 
2. Decorative concrete masonry units. 
3. Mortar and grout. 
4. Steel reinforcing bars. 
5. Masonry-joint reinforcement. 
6. Ties and anchors. 
7. Miscellaneous masonry accessories.   

B. See Division 05 Section "Metal Fabrications" for furnishing steel lintels, bearing plates, 
and shelf angles for unit masonry. 

C. See Division 07 Section "Sheet Metal Flashing and Trim" for furnishing manufactured 
reglets installed in masonry joints for metal flashing. 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.3 SUBMITTALS 

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

B. Shop Drawings:  For reinforcing steel.  Detail bending, lap lengths, and placement of unit 
masonry reinforcing bars.  Comply with ACI 315.  Show elevations of reinforced walls. 

C. Samples for each type and color of exposed masonry units and colored mortars. 

D. Material Certificates:  For each type of product indicated.  Include statements of material 
properties indicating compliance with requirements including compliance with standards 
and type designations within standards. 

1. For masonry units include material test reports substantiating compliance with 
requirements. 

E. 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 C109/C109M for compressive strength, ASTM C1506 for 
water retention, and ASTM C91/C91M for air content. 

2. Include test reports, according to ASTM C1019, for grout mixes required to comply 
with compressive strength requirement. 

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

1.4 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. 

1.5 PROJECT 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 (600 mm) 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. 
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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 ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but 
not less than seven days after completing cleaning. 

E. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include but are not limited 
to, manufacturers specified. 

B. 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. 

C. 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. 

2.2 COLORS, TEXTURES, AND PATTERNS 

A. Exposed Masonry Units:  Colors and manufacturers as indicated on drawings or 
approved equals. 

2.3 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. 
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2.4 CONCRETE MASONRY UNITS (CMUs) 

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. Concrete Masonry Units:  ASTM C90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 1900 psi (13.1 MPa). 

2. Weight Classification:  Light weight 105 pcf density 
3. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less than nominal 

dimensions. 
4. Pattern and Texture for Decorative Units: 

a. Standard pattern, split-face finish. 

2.5 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C150, Type I or II, except Type III may be used for cold-weather 
construction. 

B. Hydrated Lime:  ASTM C207, Type S. 

C. Masonry Cement:  ASTM C91. 

D. Mortar Colors: Match adjacent masonry units unless noted otherwise. 

E. Aggregate for Mortar:  ASTM C144. 

1. For joints less than 1/4-inch-thick, use aggregate graded with 100 percent passing 
the No. 16 sieve. 

F. Aggregate for Grout:  ASTM C404. 

G. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying 
with ASTM C494/C494M, Type C, and recommended by manufacturer for use in 
masonry mortar of composition indicated. 

H. Water:  Potable. 

2.6 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A615 Grade 60 
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B. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning 
masonry unit cells and to hold reinforcing bars in center of cells.  Units are formed from 
0.148-inch (3.77-mm) steel wire, hot-dip galvanized after fabrication.  Provide units 
designed for number of bars indicated. 

C. Masonry Joint Reinforcement:  ASTM A951; mill galvanized, carbon-steel wire for interior 
walls and hot-dip galvanized, carbon-steel wire for exterior walls. 

1. Wire Size for Side Rods:  W2.8 or 0.188-inch diameter. 
2. Wire Size for Cross Rods:  W2.8 or 0.188-inch diameter. 
3. Wire Size for Veneer Ties:  W2.8 or 0.188-inch diameter. 
4. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 8 inches o.c. 
5. Single-Wythe Masonry:  Ladder type with single pair of side rods. 
6. Multi-Wythe Masonry: 

a. Ladder type with one (1) side rod at each face shell of hollow masonry units 
more than 4 inches in width, plus one (1) side rod at each Wythe of masonry 
4 inches or less in width. 

2.7 TIES AND ANCHORS 

A. General:  Ties and anchors shall extend at least 1-1/2 inches (38 mm) into veneer but 
with at least a 5/8-inch (16-mm) cover on outside face. 

B. Materials: 

1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A82; with ASTM A153, Class B-2 
coating. 

2. Steel Plates, Shapes, and Bars:  ASTM A36. 

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-(6.35-mm-) 
diameter, hot-dip galvanized steel wire. 

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch-(4.76-mm-) 
diameter, hot-dip galvanized steel wire.  

D. Adjustable Masonry-Veneer Anchors: 

1. General:  Provide anchors that allow vertical adjustment but resist a 100-lbf (445-
N) load in both tension and compression perpendicular to plane of wall without 
deforming or developing play in excess of 1/16 inch (1.5 mm). 

2. Fabricate wire ties from 0.187-inch-(4.76-mm-) diameter, hot-dip galvanized-steel 
wire unless otherwise indicated 
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2.8 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D1056, Grade 2A1; 
compressible up to 35 percent; formulated from neoprene. 

B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, 
complying with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM 
D2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral 
stability in masonry wall. 

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D226, 
Type I (No. 15 asphalt felt). 

2.9 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains from new masonry without damaging masonry.  Use 
product approved for intended use by cleaner manufacturer and manufacturer of 
masonry units being cleaned. 

2.10 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Limit cementitious materials in mortar for exterior masonry to Portland cement and 

lime. 
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. 

B. Mortar for Unit Masonry:  Comply with ASTM C270, Property Specification. 

1. For masonry below grade or in contact with earth, use Type M or S. 
2. For reinforced masonry, use Type S or M. 
3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet 

walls; for interior load-bearing walls; for interior non-load-bearing partitions; and 
for other applications where another type is not indicated, use Type M. 

C. Grout for Unit Masonry:  Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 
that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions 
of grout spaces and pour height. 

2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM 
C143/C143M. 

3. Minimum compressive strength of grout, as determined in accordance with ASTM 
C1019, must equal or exceed 2,500 psi, unless otherwise indicated.   
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance of the Work. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible.  If cutting is required, 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. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors 
and textures. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 
inch (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) except due to warpage of masonry units within 
tolerances specified for warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch (3 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).  Do not vary from adjacent bed-joint and head-joint 
thicknesses by more than 1/8 inch (3 mm). 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and 
offsets.  Avoid using less-than-half-size units, particularly at corners, jambs, and, where 
possible, at other locations. 

B. Bond Pattern for Masonry:  Unless otherwise indicated, lay all masonry in running bond; 
do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at 
corners or jambs. 

C. 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. 

D. Built-in Work:  As construction progresses, build in items specified in this and other 
Sections. Fill in solidly with masonry around built-in items. 

E. Fill space between steel frames and masonry solidly with mortar, unless otherwise 
indicated. 

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer 
of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into 
core. 
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G. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under bearing 
plates, beams, lintels, posts, and similar items, unless otherwise indicated. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry units as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed 
joints. 

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3. With webs fully bedded in mortar in grouted masonry, including starting course on 

footings. 
4. With entire units, including areas under cells, fully bedded in mortar at starting 

course on footings where cells are not grouted. 
5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully 

embed anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints 
or slush head joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness, unless otherwise indicated. 

3.6 CAVITY WALLS 

A. Bond wythes of cavity walls together as follows: 

1. Masonry-Veneer Anchors:  Comply with requirements for anchoring masonry 
veneers. 

B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel 
beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to 
trowel or remove mortar fins protruding into cavity. 

3.7 ANCHORED MASONRY VENEERS 

A. Anchor masonry veneers to concrete and masonry backup with masonry-veneer anchors 
to comply with the following requirements: 

1. Fasten screw-attached anchors to concrete and masonry backup with metal 
fasteners of type indicated.  Use two fasteners unless anchor design only uses 
one fastener. 

2. Embed connector sections and continuous wire in masonry joints. 
3. Locate anchor sections to allow maximum vertical differential movement of ties up 

and down. 
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4. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically 
and horizontally.  Install additional anchors within 12 inches (305 mm) of openings 
and at intervals, not exceeding 24 inches (610 mm), around perimeter. 

B. Provide not less than1 inch (25 mm) of airspace between back of masonry veneer and 
face of masonry backup, unless otherwise indicated on the drawings. 

1. Keep airspace clean of mortar droppings and other materials during construction.  
Bevel beds away from airspace, to minimize mortar protrusions into airspace.  Do 
not attempt to trowel or remove mortar fins protruding into airspace. 

3.8 MASONRY JOINT REINFORCEMENT 

A. General:  Install 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 (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 

parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall 

openings and extending 12 inches (305 mm) beyond openings 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. 

3.9 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 1/2 inch (13 mm) 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 (610 mm) o.c. vertically 
and 36 inches (915 mm) o.c. horizontally. 

3.10 LINTELS 

A. Install steel lintels where indicated. 
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B. Provide concrete or masonry lintels where shown and where openings of more than 24 
inches for block-size units are shown without structural steel or other supporting lintels. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated. 

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 temporary loads that may 
be placed on them during construction. 

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

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 ACI 530.1/ASCE 6/TMS 602 for cleanouts and for 
grout placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.12 FIELD QUALITY CONTROL 

A. Inspectors:  Owner will engage special inspectors to perform inspections and prepare 
reports.  Allow inspectors access to scaffolding and work areas, as needed to perform 
inspections. 

B. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections indicated below and prepare test reports: 

1. Payment for these services will be made by Owner/Developer. 

C. Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5. 

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. 

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, per ASTM C140. 
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F. Mortar Test (Property Specification):  For each mix provided, per ASTM C780. Test 
mortar for mortar air content and compressive strength. 

G. Grout Test (Compressive Strength):  For each mix provided, per ASTM C1019. 

3.13 REPAIRING 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. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to 
remove mortar fins and smears before tooling joints. 

C. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Protect adjacent surfaces from contact with cleaner. 
3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 

by rinsing surfaces thoroughly with clear water. 
4. Clean masonry with a proprietary acidic cleaner applied according to 

manufacturer's written instructions. 
5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A 

applicable to type of stain on exposed surfaces. 

3.14 MASONRY WASTE DISPOSAL 

A. 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 (100 mm) in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste. 
3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

B. Remove excess clean masonry waste that cannot be used as fill, as described above, 
and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 047300 - MANUFACTURED STONE MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following:  Stone masonry veneer on concrete retaining walls. 

1. Stone masonry veneer adhered to unit masonry back-up. 

B. Related Sections include the following: 

1. Division 5 Section 054000 “Cold-Formed Metal Framing”. 
2. Division 7 Section 076200 “Sheet Metal Flashing and Trim”. 

1.3 SUBMITTALS 

A. Product Data:  For each variety of stone, stone accessory, and other manufactured 
product specified. 

B. Colored Pointing Mortar Samples for Verification if mortar joints required:  For each color 
required. 

C. Qualification Data:  For firms and persons specified in the “Quality Assurance” Article to 
demonstrate their capabilities and experience.  Include lists of completed projects names 
and addresses, names and addresses of architects and owners, and other information 
specified. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer who has completed stone 
masonry veneer similar in material, design, and extent to that indicated for this Project 
and with a record or successful in-service performance. 

B. Source Limitations for Mortar and Grout Materials:  Obtain mortar ingredients of uniform 
quality for each cementitious component from a single manufacturer and each aggregate 
from one source or producer. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in undamaged condition. 

B. Store and handle stone and related materials to prevent deterioration or damage due to 
moisture, temperature changes, contaminants, corrosion, breaking, chipping, or other 
causes. 

C. Store cementitious materials off the ground, under cover, and in a dry location. 

D. Store aggregates covered and in a dry location, where grading and other required 
characteristics can be maintained, and contamination avoided. 

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

1.6 PROJECT CONDITIONS 

A. Protection of Stone Masonry Veneer:  During erection, cover tops of walls, projections, 
and sills with waterproof sheeting at the end of each day’s work.  Cover partially 
completed stone masonry veneer when construction is not in progress. 

B. Stain Prevention:  Immediately remove grout, mortar, and soil to prevent them from 
staining the face of stone masonry veneer. 

1. Protect base of walls from rain-splashed mud and mortar splatter by coverings 
spread on the ground and over the 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. 

C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated 
with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and replace 
stone veneer assemblies damaged by frost or freezing conditions.  Comply with cold-
weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 degrees F (4 degrees C) and above and will remain so until masonry has 
dried, but not less than 7 days after completing cleaning. 

2. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1  STONE 

A. Manufacturer:  Dutch Quality Stone 

1. Contact:  18012 Dover Road, Mt. Eaton OH 44659; Telephone:  (877) 359-7866. 
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B. Colors, Patterns, and Textures:  See drawings for type, color, and pattern. 

2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or masonry cement (Type N), ASTM C91. Type 
III may be used for cold-weather construction.  Provide natural color, white, or a blend to 
produce mortar color indicated. 

1. Low-Alkali Cement:  Portland cement for use with limestone shall contain not more 
than 0.60 percent total alkali when tested according to ASTM C 114. 

B. Masonry Cement:  ASTM C 91. 

1. For pigmented mortars, use premixed, colored masonry cements of formulation 
required to produce color indicated, or if not indicated, as selected from 
manufacturer’s standard formulations.  Pigments shall not exceed five (5) percent 
of masonry cement by weight for mineral oxides nor one (1) percent for carbon 
black. 

C. Hydrated Lime:   ASTM C 207, Type S. 

D. Portland Cement - Lime Mix:  Packaged blend of Portland cement complying with ASTM 
C 150, Type 1 or Type III, and hydrated lime complying with ASTM C 207. 

E. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded 
for use in mortar mixes.  Use only pigments with record of satisfactory performance in 
stone masonry mortars. 

F. Latex additive (water emulsion) described below, serving as replacement for part of or 
all gaging water, of type specifically recommended by latex additive manufacturer for 
use with job-mixed Portland cement and aggregate and not containing a retarder. 

1. Latex Additive:  Styrene butadiene rubber. 
2. Latex Additive:  Acrylic resin. 

2.3 LATH 

A. Metal Lath:  18-gauge galvanized woven wire mesh or galvanized flat diamond mesh. 

2.4 WEATHER RESISTANT BARRIER 

A. Kraft waterproof building paper:  UBC Standard No. 14-1 or ASTM D226 for Type 1 felt 

2.5 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Pre-molded filler strips complying with ASTM D 1056, Type 2, Class 
A, Grade 1; compressible up to 35 percent; of width and thickness indicated; formulated 
from the following material: 
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1. Neoprene. 
2. Urethane. 
3. PVC. 

B. Screed:  Provide per manufacturer’s specifications: 

2.6 MASONRY CLEANERS 

A. Job-Mixed Detergent Solution:  Solution of 1/2 cup (0.14-L) dry-measure tetrasodium 
polyphosphate and 1/2 cup (0.14-L) dry-measure laundry detergent dissolved in 1 gallon 
(4 L) of water. 

2.7 MORTAR MIXES 

A. General:  Comply with referenced standards and with manufacturers’ written instructions 
for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, 
and other procedures needed to produce mortar of uniform quality and with optimum 
performance characteristics. 

1. Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, 
unless otherwise indicated.  Do not use calcium chloride. 

2. Mixing:  Combine and thoroughly mix cementitious materials, water, and 
aggregates in a mechanical batch mixer, unless otherwise indicated.  Discard 
mortar when it has reached initial set. 

B. Mortar for Stone Masonry Veneer:  Comply with ASTM C 270, Proportion Specifications, 
for job-mixed mortar; and ASTM C 1142 for ready-mixed mortar, of types indicated 
below: 

1. Limit cementitious materials in mortar to Portland cement and lime. 
2. Set stone with Type N mortar. 
3. Point stone with Type N mortar. 

C. Mortar for scratch coat over waterproof barrier:  Mix consisting of one (1) part Portland 
cement, one (1) part lime, seven (7) parts loose damp sand, and enough water to 
produce a workage consistency. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive stone masonry veneer, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of stone masonry veneer. 
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1. Examine substrate to verify that inserts, reinforcement, veneer ties, flashing, and 
other items installed in sheathing and required for or extending into stone masonry 
veneer are correctly installed. 

2. Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

B. Sheathed Surfaces and Rigid Insultation Board:  Install two (2) layers of weather-
resistant barrier with lap joints 6” shingle fashion. Apply code approved metal lath, attach 
with galvanized nails or staples which penetrate a minimum of 1” into sheathing. Apply 
6” on center vertically and 16” on center horizontally. Wrap weather resistant barrier and 
metal lath a minimum of 16” around all outside and inside corners. Apply 1/2” scratch 
coat and allow 48 hours to dry. 

C. Concrete and Masonry Surfaces - New, Clean and Untreated:  No preparation needed. 
Examine newly placed concrete surface closely to ensure that its finished surface 
contains no releasing agents (form oil). Remove if occurring. For added insurance to 
minimize cracking or bond failure, lath and scratch coat can be applied. 

3.2 PREPARATION 

A. Advise installers or other work about specific requirements for placement of 
reinforcement, anchors, ties, flashing, and similar items to be built into stone masonry 
veneer. 

B. Protect stone masonry veneer during erection as follows: 

1. Cover tops of walls with non-staining, waterproof sheeting at end of each day’s 
work.  Cover partially completed structures when work is not in progress.  Extend 
cover a minimum of 24 inches (600 mm) down both sides and hold securely in 
place. 

2. Prevent staining of stone from mortar, grout, sealants, and other sources.  
Immediately remove such materials without damaging stone. 

3. Protect base of walls from rain-splashed mud and mortar splatter by coverings 
spread on the ground and over the wall surface. 

C. Clean stone surfaces that have become dirty or stained by removing soil, stains, and 
foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber brushes 
and then drenching with clear water.  Use only mild cleaning compounds that contain no 
caustic or harsh materials or abrasives. 

3.3 SETTING STONE MASONRY VENEER, GENERAL 

A. Execute stone masonry veneer by skilled masons experienced with the kind and form of 
stone and installation method indicated. 

B. Arrange stones for good fit, in pattern indicated, with joint widths within tolerances 
indicated. 

C. Arrange and trim stones for accurate fit, in pattern indicated, with uniform joint widths. 
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1. Arrange stones for uniformity of appearance, with color and size variations 
uniformly dispersed for an evenly blended appearance. 

D. Set stone to comply with requirements indicated on Drawings.  Install anchors, supports, 
fasteners, and other attachments indicated or necessary to secure stone masonry 
veneer in place.  Set stone accurately in locations indicated with edges and faces aligned 
according to established relationships and indicated tolerances. 

E. Maintain uniform joint widths, except for variations due to stone size variations and minor 
variations required to maintain bond alignment, if any.   

F. Provide expansion, control, and pressure-relieving joints of widths and at locations 
indicated. 

1. Keep expansion joints free of mortar and other rigid materials. 

G. Install concealed flashing at shelf angles, lintels, ledges, and similar obstructions to 
downward flow of water to divert water to exterior. 

1. Extend sheet metal flashing 1/2 inch (13 mm) beyond face of stone masonry 
veneer at exterior and turn down to form a drip. 

2. Hem exposed edges of sheet metal flashing. 

H. Place weep holes in joints where moisture may accumulate.  Locate weep holes and 
vents at intervals not exceeding 24 inches (600 mm). 

1. Form weep holes with product specified in Part 2 in this Section. 

3.4 CONSTRUCTION TOLERANCES 

A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet 
(6 mm in 3m), 3/8 inch in 20 feet (10 mm in 6 m), or 1/2 inch in 40 feet (12 mm in 12 m) 
or more.  For external corners, expansion joints, control joints, and other conspicuous 
lines, do not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 feet (12 mm in 12 
m) or more. 

B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, 
horizontal grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet (6 mm 
in 6 m) or 1/2 inch in 40 feet (12 mm in 12 m) or more. 

C. Measure variation from plumb, level, and position shown in plan as the variation of the 
average plane of the face of each stone from a plumb, level, or dimensioned plane. 

D. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated. 

E. Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance 
specified for thickness of stone. 

F. Variation in Plane on Face of Individual Stone:  Do not exceed one-half of tolerance 
specified for thickness of stone. 
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3.5 POINTING (IF REQUIRED) 

A. Prepare stone joint surfaces for pointing with mortar by removing dust and mortar 
particles.  Where setting mortar was removed to depths greater than surrounding areas, 
apply pointing mortar first in layers not greater than 3/8 inch (10 mm) until a uniform 
depth is formed. 

B. Point stone joints by placing and compacting pointing mortar in layers not greater than 
3/8 inch (10 mm).  Compact each layer thoroughly and allow to become thumbprint hard 
before applying next layer. 

C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to 
produce the following joint profile: 

1. Joint Profile:  Concave or as indicated. 

3.6 ADJUSTING AND CLEANING 

A. Remove and replace stone masonry veneer of the following description: 

1. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if 
the methods and results are approved by Architect. 

2. Defective joints. 
3. Stone masonry veneer and joints not matching approved samples and mockups. 
4. Stone masonry veneer not complying with other requirements indicated. 

B. Replace in a manner that results in stone masonry veneer’s matching approved samples 
and mockups, complying with other requirements, and showing no evidence of 
replacement. 

C. In-Progress Cleaning:  Clean stone masonry veneer as work progresses.  Remove 
mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry veneer 
as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on mockup; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect’s approval of sample cleaning before 
proceeding with cleaning of masonry. 

3. Job-mixed detergent solution. 

E. Protection:  Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure stone masonry veneer is without damage and 
deterioration at the time of Substantial Completion. 
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3.7 EXCESS MATERIALS AND WASTE 

A. Masonry Waste:  Remove clean masonry waste and other masonry waste and legally 
dispose of off Owner’s property. 

END OF SECTION 047300 
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SECTION 051200 - STRUCTURAL STEEL FRAMINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Grout. 

1.2 DEFINITIONS 

A. Structural Steel:  Elements of the structural frame indicated on Drawings and as 
described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

1.3 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 anchorage items to be embedded in or attached to other 
construction without delaying the Work.  Provide setting diagrams, sheet metal 
templates, instructions, and directions for installation. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data. 

2. Include embedment Drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld.  Show backing bars that are 
to be removed and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  
Identify pretensioned and slip-critical, high-strength bolted connections. 

5. Identify demand critical welds. 

C. Welding certificates. 

D. Field quality-control and special inspection reports. 
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1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD. 

B. Installer Qualifications:  A qualified installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector or an installer 
experienced in work of this section with a record of successful performance of completing 
a minimum of five previous projects of similar nature, size, and extent to that indicated 
for this Project. 

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

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303 "Code of Standard Practice for Steel Buildings and Bridges." 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts." 

E. Preinstallation Conference:  Conduct conference at Project site. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel 
members off ground and spaced by using pallets, dunnage, or other supports and 
spacers.  Protect steel members and packaged materials from corrosion and 
deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, 
damage, or overload to members or supporting structures.  Repair or replace 
damaged materials or structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels 
intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency 
observes repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F1852 fasteners and for retesting fasteners after lubrication. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of simple shear connections required by the Contract 
Documents to be selected or completed by structural-steel fabricator, including 
comprehensive engineering analysis by a qualified professional engineer, to withstand 
loads indicated and comply with other information and restrictions indicated. 

1. Select and complete connections using schematic details indicated and AISC 360. 
2. Use Allowable Stress Design; data are given at service-load level. 

B. Moment Connections:  Type FR, fully restrained, unless otherwise noted. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A992/A992M, unless noted otherwise on the drawings. 

B. Channels, Angles-Shapes:  ASTM A36/A36M, unless noted otherwise on the drawings. 

C. Plate and Bar:  ASTM A36/A36M, unless noted otherwise on the drawings. 

D. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade B, structural 
tubing, unless noted otherwise on the drawings. 

E. Steel Pipe:  ASTM A53/A53M, Type E or Type S, Grade B, unless noted otherwise on 
the drawings. 

F. Welding Electrodes:  As noted on the drawings.   

2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A325 (ASTM A325M), Type 1, heavy-
hex steel structural bolts; ASTM A563, Grade C, (ASTM A563M, Class 8S) heavy-hex 
carbon-steel nuts; and ASTM F436 (ASTM F436M), Type 1, hardened carbon-steel 
washers; all with plain finish. 

1. Direct-Tension Indicators:  ASTM F959, Type 325 (ASTM F959M, Type 8.8), 
compressible-washer type with plain finish. 

B. Headed Anchor Rods:  ASTM F1554, Grade 36, straight, unless noted otherwise on the 
drawings. 

1. Nuts:  ASTM A563 (ASTM A563M) heavy-hex carbon steel. 
2. Plate Washers:  ASTM A36/A36M carbon steel. 
3. Washers:  ASTM F436 (ASTM F436M), Type 1, hardened carbon steel. 
4. Finish:  Plain. 
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C. Clevises and Turnbuckles:  Made from cold-finished carbon steel bars, ASTM A108, 
Grade 1035.  

2.4 PRIMER 

A. Primer:  Fabricator's standard lead and chromate-free, nonasphaltic, rust-inhibiting 
primer complying with MPI#79 and compatible with topcoat. 

B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C1107/C1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

2.6 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and 
to AISC 360. 

1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
3. Identify high-strength structural steel according to ASTM A6/A6M and maintain 

markings until structural steel has been erected. 
4. Mark and match-mark materials for field assembly. 
5. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations. 

B. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

C. Finishing:  Accurately finish ends of columns and other members transmitting bearing 
loads. 

D. Holes:  Provide holes required for securing other work to structural steel and for other 
work to pass through steel members. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification 
for Structural Joints Using ASTM A325 or A490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 
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2.8 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Surfaces of high-strength bolted, slip-critical connections. 
4. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale 
and spatter, slag, or flux deposits.  Prepare surfaces according to the following 
specifications and standards: 

1. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils (0.038 mm).  Use priming methods that result in 
full coverage of joints, corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 

erection. Change color of second coat to distinguish it from first. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A123/A123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they function 
as weep holes, by plugging with zinc solder and filing off smooth. 

2. Galvanize only those items indicated to be galvanized on the drawings.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete and masonry-bearing 
surfaces and locations of anchor rods, bearing plates, and other embedments for 
compliance with requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural steel secure, plumb, and in alignment against temporary construction loads 
and loads equal in intensity to design loads.  Remove temporary supports when 
permanent structural steel, connections, and bracing are in place unless otherwise 
indicated. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

B. Baseplates Leveling Plates:  Clean concrete and masonry-bearing surfaces of bond-
reducing materials and roughen surfaces prior to setting plates.  Clean bottom surface 
of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge 
of plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply 
with manufacturer's written installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges." 

D. Align and adjust various members that form part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that 
are in permanent contact with members.  Perform necessary adjustments to compensate 
for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally 
cut sections within smoothness limits in AWS D1.1/D1.1M. 

G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that 
must be enlarged to admit bolts. 
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3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A325 or A490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened. 

B. Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 
temporary connections, and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel 
smooth. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the 
following special inspections.  Payment for these services will be made by the 
Owner/Developer. 

1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections.  Payment for these services will be made by the Owner/Developer. 

C. Bolted Connections:  Inspect and test bolted connections according to RCSC's 
"Specification for Structural Joints Using ASTM A325 or A490 Bolts." 

D. Welded Connections:  Visually inspect field welds according to AWS D1.1/D1.1M. 

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

3.6 REPAIRS AND PROTECTION 

A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting:  Immediately after erection, clean exposed areas where primer is 
damaged or missing and paint with the same material as used for shop painting to 
comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 
power-tool cleaning. 
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END OF SECTION 051200  
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SECTION 052100 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. K-series steel joists. 
2. KCS-type K-series steel joists. 
3. LH and DLH series long-span steel joists. 
4. Joist girders. 
5. Joist accessories. 

1.3 DEFINITIONS 

A. SJI's "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and 
Weight Tables for Steel Joists and Joist Girders." 

B. Special Joists:  Steel joists or joist girders requiring modification by manufacturer to 
support nonuniform, unequal, or special loading conditions that invalidate load tables in 
SJI's "Specifications." 

1.4 SUBMITTALS 

A. Product Data:  For each type of joist, accessory, and product. 

B. Shop Drawings: 

1. Include layout, designation, number, type, location, and spacing of joists. 
2. Include joining and anchorage details, bracing, bridging, and joist accessories; 

splice and connection locations and details; and attachments to other construction. 

C. Welding certificates. 

D. Manufacturer certificates. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer certified by SJI to manufacture joists 
complying with applicable standard specifications and load tables in SJI's 
"Specifications." 

1. Manufacturer's responsibilities include providing professional engineering services 
for designing special joists to comply with performance requirements. 

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

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, 
and handling. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide special joists and connections capable of withstanding 
design loads indicated. 

1. Use ASD; data are given at service-load level, unless otherwise indicated. 
2. Design special joists to withstand design loads with live-load deflections no greater 

than the following: 

a. Roof Joists:  Vertical deflection of 1/240 of the span. 

B. Comply with SJI's "Standard Specifications, Load Tables and Weight Tables for Steel 
Joists and Joist Girders" that are applicable to types of joists indicated. 

2.2 K-SERIES STEEL JOISTS 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open 
Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-
chord members, underslung ends, and parallel top chord. 

1. Joist Type:  K-series steel joists and KCS-type K-series steel joists. 

B. Provide holes in chord members for connecting and securing other construction to joists. 

C. Do not camber joists. 
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D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes 
if joist slope exceeds 1/4 inch per 12 inches (1:48). 

2.3 LONG-SPAN STEEL JOISTS 

A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, 
LH Series and Deep Longspan Steel Joists, DLH Series" in SJI's "Specifications," with 
steel-angle top and bottom-chord members; of joist type and end and top-chord 
arrangements as indicated. 

1. Top-Chord Arrangement:  Parallel, unless noted otherwise. 

B. Provide holes in chord members for connecting and securing other construction to joists. 

C. Camber long-span steel joists according to SJI's "Specifications,” unless noted 
otherwise. 

D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes 
if joist slope exceeds 1/4 inch per 12 inches (1:48). 

2.4 JOIST GIRDERS 

A. Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's 
"Specifications," with steel-angle top- and bottom-chord members; with end and top-
chord arrangements as indicated. 

B. Provide holes in chord members for connecting and securing other construction to joist 
girders. 

C. Camber joist girders according to SJI's "Specifications," unless noted otherwise. 

D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes 
if joist slope exceeds 1/4 inch per 12 inches (1:48). 

2.5 PRIMERS 

A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with 
performance requirements in SSPC-Paint 15. 

2.6 JOIST ACCESSORIES 

A. Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging 
of material, size, and type required by SJI's "Specifications" for type of joist, chord size, 
spacing, and span. Furnish additional erection bridging if required for stability. 

B. Steel bearing plates with integral anchorages are specified in Section 055000 "Metal 
Fabrications." 
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C. Welding Electrodes:  Comply with AWS standards. 

D. Furnish miscellaneous accessories including splice plates and bolts required by joist 
manufacturer to complete joist assembly. 

E. Supply ceiling extensions as indicated on the drawings, either extended bottom-chord 
elements or a separate extension unit of enough strength to support ceiling construction.  
Extend ends to within 1/2 inch (13 mm) of finished wall surface, unless otherwise 
indicated. 

2.7 CLEANING AND SHOP PAINTING 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated 
joists and accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-
SP 3. 

B. Apply one coat of shop primer to joists and joist accessories to be primed to provide a 
continuous, dry paint film not less than 1 mil (0.025 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural 
framing for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to 
supporting construction according to SJI's "Specifications," joist manufacturer's written 
recommendations, and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to 

ensure that joists are stabilized during construction. 
4. Delay rigidly connecting bottom-chord extensions to columns or supports until 

dead loads are applied. 

C. Field weld joists to supporting steel bearing plates and framework.  Coordinate welding 
sequence and procedure with placement of joists.  Comply with AWS requirements and 
procedures for welding, appearance and quality of welds, and methods used in 
correcting welding work. 
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D. Install and connect bridging concurrently with joist erection, before construction loads 
are applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls 
or beams. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to inspect field welds and to perform field tests and inspections and prepare test 
and inspection reports.  Payment for these services will be made by Owner/Developer. 

B. Visually inspect field welds according to AWS D1.1/D1.1M. 

C. Correct deficiencies in Work that test and inspection reports have indicated are not in 
compliance with specified requirements. 

D. Perform additional testing to determine compliance of corrected Work with specified 
requirements. 

3.4 PROTECTION 

A. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, 
abutting structural steel, and accessories. 

1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2, or 
power-tool cleaning according to SSPC-SP 3. 

2. Apply a compatible primer of same type as primer used on adjacent surfaces. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and Installer, that ensure that joists and accessories are without damage or deterioration 
at time of Substantial Completion. 

END OF SECTION 052100 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof deck. 

1.2 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other 
construction. 

C. Welding certificates. 

1.3 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, 
"Structural Welding Code - Sheet Steel." 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a 
waterproof covering and ventilate to avoid condensation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck 
according to AISI's "North American Specification for the Design of Cold-Formed Steel 
Structural Members." 
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2.2 ROOF DECK 

A. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and 
with the following: 

1. Galvanized-Steel Sheet:  ASTM A653/A653M, Structural Steel (SS), G60 (Z180) 
zinc coating.   

2. Deck Profile:  As indicated. 
3. Profile Depth:  As indicated. 
4. Design Uncoated-Steel Thickness:  As indicated. 
5. Span Condition:  As indicated. 
6. Side Laps:  Overlapped. 

2.3 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or 
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-
steel screws, diameter as indicated. 

D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 
33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, 
of same material and finish as deck; of profile indicated or required for application. 

E. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch (1.90 mm) 
thick, with factory-punched hole of 3/8-inch (9.5-mm) minimum diameter. 

F. Galvanizing Repair Paint:  ASTM A780. 

G. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 

H. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and 
commentary in SDI Publication No. 31, manufacturer's written instructions, and 
requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection 
limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened.  Do not 
stretch or contract side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

3.3 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated or arc seam welds with an equal perimeter that is not less 
than 1-1/2 inches (38 mm) long, and as follows: 

1. Weld Diameter:  5/8 inch (16 mm), nominal, unless noted otherwise. 
2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two 

welds per deck unit at each support.  Space welds as indicated. 
3. Weld Washers:  Install weld washers at each weld location if required by the deck 

manufacturer. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of 
panels between supports, as indicated. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches (38 mm), with end joints as follows: 

1. End Joints:  Lapped 2 inches (51 mm) minimum. 

D. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels according to deck manufacturer's written instructions. 
Weld or mechanically fasten to substrate to provide a complete deck installation. 
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1. Weld cover plates at changes in direction of roof-deck panels unless otherwise 
indicated. 

E. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 
indicated.  Install with adhesive according to manufacturer's written instructions to ensure 
complete closure. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections.  Payment for these services will be made by Owner/Developer. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected work with specified requirements. 

3.5 PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces 
of deck with galvanized repair paint according to ASTM A780 and manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions to ensure that steel deck is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 053100  
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior non-load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 

1.2 SUBMITTALS 

A. Product Data:  None Required 

1.3 QUALITY ASSURANCE 

A. Product Tests:  Mill certificates or data from a qualified independent testing agency 
indicating steel sheet complies with requirements, including base-metal thickness, yield 
strength, tensile strength, total elongation, chemical requirements, and metallic-coating 
thickness. 

B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code - Sheet Steel." 

C. AISI Specifications and Standards:  Comply with AISI's "North American Specification 
for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-
Formed Steel Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and 
other damage during delivery, storage, and handling. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Steel Sheet:  ASTM A1003, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 

1. Grade:  As indicated on the drawings. 
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2. Coating:  G60 or equivalent. 

2.2 LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard S-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated on plans. 
2. Flange Width:  As indicated on plans. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, and same minimum base-metal thickness as steel 
studs. 

C. Steel Box or Back-to-Back Headers:  Manufacturer's standard S-shapes used to form 
header beams, of web depths indicated, punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated on plans. 
2. Flange Width:  As indicated on plans.  

2.3 NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard SW-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated on plans. 
2. Flange Width:  As indicated on plans. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and same minimum base-metal thickness as steel 
studs. 

C. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; 
unpunched, with unstiffened flanges, of web depth to contain studs while allowing free 
vertical movement, with flanges designed to support horizontal and lateral loads.  

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A1003, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members, 
unless otherwise indicated. 

B. Steel Shapes and Clips:  ASTM A36 zinc coated by hot-dip process according to ASTM 
A123. 

C. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a 
load equal to 10 times design load, as determined by testing per ASTM E1190 conducted 
by a qualified independent testing agency. 
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D. Mechanical Fasteners:  ASTM C1513, corrosion-resistant-coated, self-drilling, self-
tapping steel drill screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard 
elsewhere. 

E. Welding Electrodes: Comply with AWS standards. 

2.5 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A780. 

B. Cement Grout:  Portland cement, ASTM C150, Type I; and clean, natural sand, ASTM 
C404. Mix at ratio of 1-part cement to 2-1/2 parts sand, by volume, with minimum water 
required for placement and hydration. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sealer Gaskets:  Closed-cell neoprene foam, 1/4-inch-thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of wall bottom track or rim 
track and the top of foundation wall or slab at stud or joist locations to ensure a uniform 
bearing surface on supporting concrete or masonry construction. 

B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the 
top of foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions" and to manufacturer's written instructions unless more 
stringent requirements are indicated. 
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B. Install cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, or riveting.  Wire tying of framing members is not permitted. 
3. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting welding work. 
4. Locate mechanical fasteners and install according to Shop Drawings, and 

complying with requirements for spacing, edge distances, and screw penetration. 

C. Install framing members in one-piece lengths. 

D. Install temporary bracing and supports to secure framing and support loads comparable 
in intensity to those for which structure was designed.  Maintain braces and supports in 
place, undisturbed, until entire integrated supporting structure has been completed and 
permanent connections to framing are secured. 

E. Do not bridge building expansion and control joints with cold-formed metal framing. 
Independently frame both sides of joints. 

F. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed joists, and multiple studs at openings, 
that are inaccessible on completion of framing work. 

G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
standard punched openings. 

H. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to 
a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) 
from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials.  

3.4 LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately 
and securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing:  To match stud spacing. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 
mm) between the end of wall framing member and the web of track.  Fasten both flanges 
of studs to top and bottom tracks.  Space studs as follows: 

1. Stud Spacing:  As indicated on drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar configurations. 
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D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where studs 
cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs.  Where framing cannot be aligned, continuously 
reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure as indicated. 

G. Install headers over wall openings wider than stud spacing.  Locate headers above 
openings as indicated.  Fabricate headers of compound shapes indicated or required to 
transfer load to supporting studs, complete with clip-angle connectors, web stiffeners, or 
gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as 
indicated on Shop Drawings.  Fasten jamb members together to uniformly 
distribute loads. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks 
to jamb studs with clip angles or by welding, and space jack studs same as full-
height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work 
requiring attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's 
written recommendations and industry standards in each case, considering weight 
or load resulting from item supported. 

I. Install horizontal bridging in stud system, spaced 48 inches.  Fasten at each stud 
intersection. 

1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs with a minimum of 2 screws into each flange of the clip angle for 
framing members up to 6 inches deep. 

J. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete 
and stable wall-framing system. 

3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 
anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space 
studs as follows: 

1. Stud Spacing:  As indicated on drawings. 
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C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls 
or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

1. Install double deflection tracks and anchor outer track to building structure. 

E. Install horizontal bridging in wall studs, spaced in rows but not more than 48 inches (1220 
mm) apart. Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 
18 inches (450 mm) of single deflection track.  Install a combination of flat, taut, 
steel sheet straps of width and thickness indicated and stud or stud-track solid 
blocking of width and thickness matching studs.  Fasten flat straps to stud flanges 
and secure solid blocking to stud webs or flanges. 

2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs.  
Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and 
stable curtain-wall-framing system. 

3.6 FIELD QUALITY CONTROL 

A. Testing:  Architect will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports.  Payment for these services 
will be made by Owner/Developer. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with 
specified requirements. 

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

3.7 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated 
and installed cold-formed metal framing with galvanized repair paint according to ASTM 
A780 and manufacturer's written instructions. 
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B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and installer, that ensure that cold-formed metal framing is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 054000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



 

THIS PAGE INTENTIONALLY LEFT BLANK  

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel framing and supports for overhead doors. 
2. Steel framing and supports for countertops. 
3. Steel framing and supports for mechanical and electrical equipment. 
4. Steel framing and supports for applications where framing and supports are not 

specified in other Sections. 
5. Metal ladders. 
6. Loose bearing and leveling plates for applications where they are not specified in 

other Sections. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts 

indicated to be cast into concrete or built into unit masonry. 

1.2 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. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Paint products. 

B. Shop Drawings:  Show fabrication and installation details.  Provide Shop Drawings for 
the following: 

1. Steel framing and supports for overhead doors. 
2. Steel framing and supports for countertops. 
3. Steel framing and supports for mechanical and electrical equipment. 
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4. Steel framing and supports for applications where framing and supports are not 
specified in other Sections. 

5. Metal ladders. 
6. Loose steel lintels. 

1.4 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." 

1.5 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 

2.1 PERFORMANCE REQUIREMENTS 

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

B. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes acting on exterior metal fabrications by preventing buckling, 
opening of joints, overstressing of components, failure of connections, and other 
detrimental effects. 

2.2 METALS 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars:  ASTM A36/A36M. 

C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A240/A240M or ASTM A666, Type 304. 

D. Stainless-Steel Bars and Shapes:  ASTM A276, Type 304. 

E. Steel Tubing:  ASTM A500/A500M, cold-formed steel tubing. 

F. Steel Pipe:  ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise 
indicated. 
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G. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with 
MFMA-4. 

1. Size of Channels:  1-5/8 by 1-5/8 inches (41 by 41 mm) unless otherwise indicated. 
2. Material:  Galvanized steel, ASTM A653/A653M, structural steel, Grade 33 (Grade 

230), with G90 (Z275) coating; 0.079-inch (2-mm) nominal thickness, unless 
otherwise indicated. 

H. Aluminum Plate and Sheet:  ASTM B209 (ASTM B209M), Alloy 6061-T6. 

I. Aluminum Castings:  ASTM B26/B26M, Alloy 443.0-F. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM 
F1941 (ASTM F1941M), Class Fe/Zn 5, at exterior walls.  Select fasteners for type, 
grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A307, Grade A (ASTM 
F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where 
indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 
ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where 
indicated, flat washers; Alloy Group (1) A1. 

D. Anchor Bolts:  ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 

E. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors as 
indicated. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply 
with ASTM B633 or ASTM F1941 (ASTM F1941M), Class Fe/Zn 5, unless 
otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 
(1) A1 stainless-steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 
(ASTM F836M). 

2.4 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer:  Fast-curing, lead and chromate-free, universal modified-alkyd 
primer complying with MPI#79 and compatible with topcoat. 
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1. Use primer containing pigments that make it easily distinguishable from zinc-rich 
primer. 

B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 
and compatible with paints specified to be used over it. 

C. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  
Disassemble units only as necessary for shipping and handling limitations.  Use 
connections that maintain structural value of joined pieces.  Clearly mark units for 
reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a 
radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

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

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

so no roughness shows after finishing. 

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. 
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2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed 
to complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless 
otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary 
to receive adjacent construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Galvanize miscellaneous framing and supports where indicated. 

2.7 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3, OSHA 1910.23, and IBC. 

B. Steel Ladders: 

1. Space siderails 16 inches (406 mm) apart unless otherwise indicated. 
2. Siderails:  Continuous, steel flat bars, with eased edges. 
3. Rungs:  3/4-inch (19 mm) diameter steel bars. 
4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces. 
5. Support each ladder at top and bottom and not more than 60 inches (1500 mm) 

o.c. with welded or bolted steel brackets. 

2.8 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. 

2.9 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 each opening unless otherwise indicated.  Weld adjoining members together 
to form a single unit where indicated. 

B. Galvanize loose steel lintels located in exterior walls. 

2.10 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 
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B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend 
into surrounding surface. 

2.11 ALUMINUM FINISHES 

A. As-Fabricated Finish:  AA-M12. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal fabrications.  Set metal fabrications accurately in location, alignment, and 
elevation; with edges and surfaces level, plumb, true, and free of rack; and measured 
from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

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

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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. 

3.2 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. 

3.3 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. 
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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. 

3.4 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 (0.05-mm) dry film thickness. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055000 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Rooftop equipment bases and support curbs. 
2. Wood blocking, cants, and nailers. 
3. Wood furring. 
4. Wood sleepers. 
5. Interior wood trim. 
6. Plywood backing panels. 

1.2 SUBMITTALS 

A. Product Data:  None Required 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 

1. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Plywood: DOC PS 1 or DOC PS 2 unless otherwise noted. 

C. Maximum Moisture Content of Lumber:  19 percent for 2-inch nominal thickness or less 
unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA U1, except that lumber that is not 
in contact with the ground and is continuously protected from liquid water may be treated 
according to AWPA U1 with inorganic boron (SBX).  Use Category UC2 for interior 
construction not in contact with the ground, use Category UC3b for exterior construction 
not in contact with the ground, and use Category UC4 for exterior construction when in 
contact with the ground. 
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1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not 
use material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 
similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

2. Wood blocking, and similar concealed members in contact with masonry or 
concrete. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with testing requirements of ASTM E136 and ASTM E84. 

1. Use Exterior Type for exterior locations. 
2. Use Interior Type A for interior locations, unless otherwise indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 
2. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment 
of other construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 

B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber with 
19 percent maximum moisture content of any species. 
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C. For exposed boards, provide lumber with 15 percent maximum moisture content of 
eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium or 2 
Common (Sterling) grade; NeLMA, NLGA, WCLIB, or WWPA. 

D. For concealed boards, provide lumber with 19 percent maximum moisture content and 
any of the following species and grades: 

1. Mixed southern pine, No. 3 grade; SPIB. 
2. Eastern softwoods, No. 3 Common grade; NELMA. 

2.5 WOOD SHEATHING 

A. Panel Size: Provide in maximum lengths and widths available that will minimize joints in 
each area and correspond with support system indicated. 

B. Plywood Wall Sheathing:  Either DOC PS 1 or DOC PS 2. 

1. Span Rating:  Not less than 16/0. 
2. Thickness:  As indicated on drawings. 

C. Plywood Roof Sheathing:  Exterior, Structural I sheathing. 

1. Span Rating:  Not less than 16/0. 
2. Thickness:  Not less than 3/4 inch. 

2.6 INTERIOR WOOD TRIM 

A. General:  Provide kiln-dried finished (surfaced) material. 

B. Lumber Trim for Opaque (Painted) Finish:  Either finger-jointed or solid lumber, of one 
of the following species and grades: 

1. Grade Finish eastern white pine; NeLMA or NLGA. 
2. Grade 2 Common (Sterling) Idaho white, lodgepole, ponderosa, or sugar pine; 

NLGA or WWPA. 
3. Grade B Finish aspen, basswood, cottonwood, gum, magnolia, red alder, soft 

maple, sycamore, tupelo, or yellow poplar; NHLA. 

2.7 PLYWOOD BACKING PANELS 

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D 
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 
1/2-inch nominal thickness. 
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2.8 FASTENERS 

A. General:  Where carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with hot-dip 
zinc coating complying with ASTM A153/A153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C954, except with wafer 
heads and reamer wings, length as recommended by screw manufacturer for material 
being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Do not splice structural members between supports, unless otherwise indicated. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber. 

E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.9.1, “Fastening Schedule,” in ICC’s International Building Code – New 
York State Edition. 

F. Wood Trim Installation:  Install with minimum number of joints practical, using full-length 
pieces from maximum lengths of lumber available.  Cope at returns and miter at corners 
to produce tight-fitting joints with full-surface contact throughout length of joint.  Use scarf 
joints for end-to-end joints. 

1. Install trim after gypsum board joint-finishing operations are completed. 
2. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb.  

Install adjoining finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush 
installation and 1/16-inch (1.6-mm) maximum offset for reveal installation. 

G. Wood Blocking and Nailer Installation: 

1. Install where indicated and where required for attaching other work.  Form to 
shapes indicated and cut as required for true line and level of attached work.  
Coordinate locations with other work involved. 
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2. Attach items to substrates to support applied loading.  Recess bolts and nuts flush 
with surfaces unless otherwise indicated. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 061600 – SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Wall sheathing 
2. Roof sheathing (Colonial type) 
3. Building wrap 

1.2 SUBMITTALS 

A. Product Data:  None Required 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 
materials and construction identical to those of assemblies tested for fire resistance per 
ASTM E119 by a testing and inspecting agency acceptable to authorities having 
jurisdiction. 

B. Forest Certification:  For the following wood products, provide materials produced from 
wood obtained from forests certified by an FSC-accredited certification body to comply 
with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship": 

1. Plywood 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack plywood and other panels flat with spacers between each bundle to provide air 
circulation.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS, GENERAL 

A. Plywood:  DOC PS 1 

2.2 FIRE-RETARDANT-TREATED PLYWOOD 

A. General:  Comply with testing requirements in ASTM E136 and ASTM E84. 
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1. Use Exterior type for exterior locations and where indicated. 

B. Kiln-dry material after treatment to a maximum moisture content of 15 percent. 

C. Identify fire-retardant-treated plywood with appropriate classification marking of UL, U.S. 
Testing, Timber Products Inspection, or another testing and inspecting agency 
acceptable to authorities having jurisdiction. 

D. Application:  Treat all plywood, unless otherwise indicated. 

2.3 WALL SHEATHING 

A. Plywood Wall Sheathing:  Exterior sheathing 

2.4 ROOF SHEATHING 

A. Plywood Roof Sheathing:  Exterior sheathing 

2.5 FASTENERS 

A. General:  Provide fasteners of size and type indicated. 

1. For wall and roof sheathing panels, provide fasteners with corrosion-protective 
coating having a salt-spray resistance of more than 800 hours according to ASTM 
B117. 

2. For pressure-preservative treated panels, or in area of high relative humidity, 
provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M or 
Type 304 stainless steel. 

2.6 WEATHER-RESISTANT SHEATHING PAPER 

A. Building Wrap:  ASTM E1677, Type I air retarder; with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, when tested according to 
ASTM E84; UV stabilized; and acceptable to authorities having jurisdiction. 

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

a. Dow Chemical Company (The); Styrofoam Weathermate Plus Brand 
Housewrap. 

b. DuPont (E. I. du Pont de Nemours and Company); Tyvek CommercialWrap. 

2. Water-Vapor Permeance:  30 perms when tested in accordance with ASTM E96, 
Method B. 

B. Building-Wrap Tape:  Tape recommended by building-wrap manufacturer. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code – New 
York State Edition.” 

B. Coordinate sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that exclude exterior moisture. 

C. Do not bridge building expansion joints; cut and space edges of panels to match spacing 
of structural support elements. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General:  Comply with applicable recommendations in APA Form No. E30K, "APA 
Design/Construction Guide:  Residential & Commercial." 

1. Comply with "Code Plus" installation provisions in guide referenced in paragraph 
above. 

B. Fastening Methods:  Fasten panels as indicated below: 

1. Wall and Roof Sheathing: 

a. Screw to cold-formed metal framing. 

3.3 WEATHER-RESISTANT SHEATHING-PAPER INSTALLATION 

A. General:  Cover sheathing with weather-resistant sheathing paper as follows: 

1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting members 
at expansion- or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap, 
unless otherwise indicated. 

B. Building Wrap:  Comply with manufacturer's written instructions. 

1. Seal seams, edges, fasteners, and penetrations with tape.  

END OF SECTION 061600 
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Plastic-laminate cabinets. 
2. Plastic-laminate countertops. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging 
strips unless concealed within other construction before woodwork installation. 

1.2 SUBMITTALS 

A. Product Data: None Required 

B. Shop Drawings: None Required 

C. Samples: None Required 

1.3 PROJECT CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 WOODWORK FABRICATORS 

A. Fabricators:  Subject to compliance with requirements, provide interior architectural 
woodwork by one of the following: 

2.2 MATERIALS 

A. Wood Products: 

1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder 
containing no urea formaldehyde. 

2. Softwood Plywood:  DOC PS 1. 
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B. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not 
indicated, as required by woodwork quality standard. 

2.3 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with 
architectural woodwork, except for items specified in Division 08 Section "Door Hardware 
(Scheduled by Describing Products)." 

B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 100 degrees 
of opening, self-closing. 

C. Back-Mounted Pulls:  BHMA A156.9, B02011. 

D. Catches:  Magnetic catches, BHMA A156.9, B03141. 

E. Door Locks:  BHMA A156.11, E07121. 

F. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 

1. Satin Stainless Steel:  BHMA 630. 

2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried 
to less than 15 percent moisture content. 

B. Adhesives, General:  Do not use adhesives that contain added urea formaldehyde. 

2.5 FABRICATION 

A. General:  Complete fabrication to maximum extent possible before shipment to Project 
site.  Where necessary for fitting at site, provide allowance for scribing, trimming, and 
fitting. 

1. Interior Woodwork Grade:  Custom. 

B. Plastic-Laminate Cabinets: 

1. AWI Type of Cabinet Construction:  Flush overlay. 
2. WI Construction Style:  Style A, Frameless. 
3. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together. 
4. WI Door and Drawer Front Style:  Flush. 
5. Reveal Dimension:  As indicated. 
6. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as 

follows: 

a. Horizontal Surfaces Other Than Tops:  Grade HGS. 
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b. Vertical Surfaces:  Grade HGS. 
c. Edges:  Grade HGS. 

2.6 SHOP FINISHING 

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

B. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas.  Examine shop-fabricated work for completion and complete work as 
required, including removal of packing and backpriming. 

B. Grade:  Install woodwork to comply with requirements for the same grade specified in 
Part 2 for fabrication of type of woodwork involved. 

C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches 
(3 mm in 2400 mm).  Shim as required with concealed shims. 

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

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

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to 
provide unencumbered operation. 

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or 
other supports into underside of countertop.  Caulk space between backsplash and wall 
with sealant specified in Division 07 Section "Joint Sealants." 

END OF SECTION 064023 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Perimeter foundation insulation. 
2. Perimeter wall insulation. 
3. Concealed building insulation. 
4. Vapor retarders. 

1.2 SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Retain ASTM test method below based on product and kind of fire-resistance 
characteristic specified for each product in Part 2. 

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the 
fire-test-response characteristics indicated, as determined by testing identical products 
per ASTM E84 for surface-burning characteristics and other methods indicated with 
product, by UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Identify materials with appropriate markings of applicable testing and 
inspecting agency. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 
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2.2 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C578, Type IV (below grade), 1.60 lb/cu. 
ft. with maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively: 

1. Manufacturers: 

a. DiversiFoam Products. 
b. Dow Chemical Company. 
c. Owens Corning. 
d. Kingspan. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers: 

1. Owens Corning. 
2. Knauf Insulation. 
3. Johns Manville. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C665, Type I (blankets without 
membrane facing); consisting of fibers; with maximum flame-spread and smoke-
developed indexes of 25 and 450, respectively; passing ASTM E84 for combustion 
characteristics. 

C. Faced, Glass-Fiber Blanket Insulation:  ASTM C665 Category 1 (membrane is a vapor 
barrier), faced with foil-scrim vapor-retarder membrane on 1 face, with maximum flame-
spread and smoke-developed indexes of 25 and 450, respectively; passing ASTM E84 
for combustion characteristics. 

D. Provide blankets in batt or roll form with thermal resistances indicated on drawings. 

2.4 VAPOR RETARDERS 

A. Reinforced-Polyethylene Vapor Retarders:  2 outer layers of polyethylene film laminated 
to an inner reinforcing layer consisting of either nylon cord or polyester scrim and 
weighing not less than 25 lb/1000 sq. ft., with maximum permeance rating of 0.0507 
perm. 

1. Products: 

a. Raven Industries Inc.; DURA-SKRIM 6WW. 
b. Reef Industries, Inc.; Griffolyn T-65. 

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender 
washers. 
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D. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer 
and with demonstrated capability to bond vapor retarders securely to substrates 
indicated. 

2.5 AUXILIARY INSULATING MATERIALS 

A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation 
manufacturers for sealing joints and penetrations in vapor-retarder facings. 

B. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 
securely to substrates indicated without damaging insulation and substrates. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed 
at any time to ice, rain, and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and 
fit tightly around obstructions and fill voids with insulation.  Remove projections that 
interfere with placement. 

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, 
coordinate location of piping to ensure that it is placed on warm side of insulation and 
insulation encapsulates piping. 

E. For preformed insulating units, provide sizes to fit applications indicated and selected 
from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of 
insulation units to produce thickness indicated. 

3.2 INSTALLATION OF PERIMETER FOUNDATION INSULATION 

A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's 
written instructions.  Use adhesive recommended by insulation manufacturer. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior 
grade line. 
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3.3 INSTALLATION OF GENERAL BUILDING INSULATION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's 
written instructions.  If no specific method is indicated, bond units to substrate with 
adhesive or use mechanical anchorage to provide permanent placement and support of 
units. 

1. Set vapor-retarder-faced units with vapor retarder in location indicated on 
drawings.  Tape joints and ruptures in vapor retarder and seal each continuous 
area of insulation to surrounding construction to ensure airtight installation. 

B. Stuff glass-fiber loose-fill insulation into miscellaneous voids and cavity spaces where 
shown.  Compact to approximately 40 percent of normal maximum volume equaling a 
density of approximately 2.5 lb/cu. ft. 

3.4 INSTALLATION OF VAPOR RETARDERS 

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor 
transmission.  Secure in place with adhesives or other anchorage system as indicated.  
Extend vapor retarder to cover miscellaneous voids in insulated substrates, including 
those filled with loose-fiber insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  
Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of 
wall openings; and at lap joints.  Space fasteners 16 inches o.c. 

C. Before installing vapor retarder, apply urethane sealant to flanges of metal framing 
including runner tracks, metal studs, and framing around door and window openings.  
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor-
retarder manufacturer's written instructions.  Seal butt joints with vapor-retarder tape.  
Locate all joints over framing members or other solid substrates. 

D. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer. 

E. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating 
vapor retarders with vapor-retarder tape to create an airtight seal between penetrating 
objects and vapor retarder. 

F. Repair tears or punctures in vapor retarders immediately before concealment by other 
work.  Cover with vapor-retarder tape or another layer of vapor retarder. 

END OF SECTION 072100 
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SECTION 072119 – FOAM-IN-PLACE INSULATION  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Foam-in-place insulation in core-cells of Concrete Masonry Unit (CMU) walls, wythe 
cavities of exterior walls and exterior stud-framed walls.  

B. See Division 04 Section "Masonry" for types of Block to apply foam in empty cells. 

1.3 Referenced Standards  

A. ASTM E-84 “Standard Test Method for Surface Burning Characteristics of Building 
Materials.”  

B. ASTM C-518 “Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus.”  

C. NFPA 259 “Standard Test Method for Potential Heat of Building Materials” 

1.4  Submittals  

A. Submit under provisions of Section 01 33 00.  

B. Product Data: Manufacturer’s data on product, including:  

1. “Product Information” Sheet from Manufacturer.  

2. Safety Data Sheet (SDS) 

3. Upon request by the Architect, Installer shall provide test data showing 

    compliance of the product with referenced standards.  

1.5  Quality Assurance  

A. Installer Qualifications: A firm with experience installing insulation systems of the type 
specified and authorized by the foam manufacturer. 

1.6  Delivery, Storage and Handling  

A.  Delivery  

1. Materials shall be delivered to installer in manufacturer’s original, unopened, 
undamaged containers with identification labels intact.  
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2. Installer will blend resin and foaming catalyst according to the manufacturer’s 
instructions prior to arriving at the jobsite and/or at the jobsite, at the installer’s 
discretion.  

B.  Storage and Handling  

1.  Materials should be stored in original paper packages and boxes protected from 
moisture until used by installer.  

2.  Once blended with water by installer, materials must be maintained at a minimum 
temperature of 75⁰F.  

1.7  Project/Site Conditions  

 a. The wall assembly must be essentially dry with no standing water in the CMU core 
cells and no visible wetness on exterior surfaces.  

 b. Mortar must be adequately cured prior to installation of foam insulation.  

PART 2 PRODUCTS  

2.1  Manufacturers  

A  Provide one of the following types of masonry fill insulation. 

1. Foamed-in-place Insulation:  Subject to compliance with project requirements and local 
jurisdictional restrictions, manufacturers offering foamed-in-place insulation tested and 
found compatible and non-detrimental within the indicated Underwriters Laboratory fire 
resistance assemblies which may be incorporated into the Work include the following: 

a. CoreFoam Masonry Foam Insulation or InsulSmart MH by cfiFOAM Inc., Knoxville, 
TN, (800) 656-3626.  

b. Core-Fill 500 by Tailored Chemical Products, Inc., Hickory, NC, (800) 627-1687. 

c. or approved Alternate. 

2.2  Materials  

A.  Masonry Foam Insulation (Foamed-in-Place)  

1. Description: Cellular plastic insulation comprised of a spray-dried polymeric resin 
and a foaming catalyst concentrate that are combined with water for injection, along 
with compressed air, into the wall cavity by an authorized installer.  

 2.  Surface Burning Characteristics – ASTM E84:  Class A or Class I 

  a.  Flame Spread: 25 or Less  

  b.  Smoke Generated: Less than 450 

  c. Thickness: 3.5 inches (maximum thickness per test apparatus).   
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d. Tests performed by an independent, accredited laboratory located within 
the US. 

 3.  Thermal Performance (foam) – ASTM C177 or ASTM C518: 

a. k-Value: k-0.23/inch @ 75⁰F mean temperature.  

  b. R-Value: R-4.6/inch @ 75⁰F mean temperature. 

 4.   Potential Heat – NFPA 259/ASTM D5865: Potential Heat ≤ 80 Btu/lb. 

 5.  Dimensional Stability (Shrinkage) 

a. ≤ 0.5% - 12x8x16 CMU Enclosed Core Cell  

 6.  Density of Foam: 

  a. Wet Foam 12” x 12” x 12” box weight: 2-½ to 3-¼ lbs. 

  b. Cured Foam: 0.5-1.0 lbs./ft3  

PART 3 EXECUTION  

3.1 General  

A. Comply with the instructions and recommendations of the foam-in-place insulation 
manufacturer.  

3.2 Examination  

A. Site Verification  

 1.  Verify that the wall assembly is essentially dry. 

 2.  Verify that no water is standing in core cells within the wall assembly. 

 3.  Verify that mortar is adequately cured.   

3.3 Preparation  

A.  Select the best location(s) to inject foam:  

 1.  Preferably through wall surfaces to be covered.  

2. 5/8”-7/8” holes to be drilled in masonry joints or directly through CMU face walls.  

3.4 Installation Guidelines  

A.  All empty core cells and voids within each insulated wall shall be filled with foam 
insulation as shown on the drawings.  

B.  Walls can be filled using either top-fill or by pressure-injection techniques.  
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1.  For top-fill, the installer must use an extension tube to begin installing foam from 
the bottom of the cavity, withdrawing the extension tube as foam fills the cavity.  

2.  For pressure-injection, holes are drilled in each CMU—3/8” holes for visually 
sensitive areas for use with a low-volume touch-up gun, 5/8” holes for use with a 
standard foam gun, or 7/8” holes for use with a high-volume production gun—at an 
approximate height of four feet from finished floor level. Normally each vertical cell 
column is drilled and injected with foam in 10’-24’ lifts. 

3. CfiFOAM Aminoplast Masonry Foam Insulation is injected until it completely fills 
each vertical cell column, as evidenced by foam exiting adjacent injection holes. 
Repeat steps 1 and 2 at intervals of 10’ to 14’ above the initial row of injection holes, 
or as needed, until the wall is completely filled. Exit holes may be drilled beneath 
bond beams and at tops of walls to help visually verify complete foam filling. 

C.  After foam insulation sets, remove excess foam from outside of cavity, sweeping the 
wall and floor as needed. Cured foam is an inert material and, therefore, can be 
disposed of with other construction waste or worked into soils on-site in accordance 
with local regulations.  

D.  Patch holes with mortar to resemble adjacent surfaces. 

3.5  Field Quality Control  

A.  Testing  

1.  Verify insulation density by random sampling of foam 

  a. Fill a 12x12x12 box with foam  

b. Foam weight should be 2 ½ - 3 ¼ lb.  

B.  Inspection  

 1.  Verify complete filling of voids by drilling block face upon request.  

 2.   Upon request by the Architect, Installer shall provide IR scans of                   
 all insulated masonry walls prepared and interpreted by IR                    
 technicians who are “BlockWallScanIR” trained and certified. 

3.  Correct all portions of the installation not in compliance with the Architect’s 
requirements at no added cost to the Owner. 

3.6 Protection  

A. Product should be protected from excess moisture during initial 24-hour curing period 
after installation. A 72-hour curing period is normally required prior to painting. 

B. Foam should not be exposed to surfaces over 190°F for sustained periods of time. 

END OF SECTION 072119 
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SECTION 072413 - POLYMER-BASED EXTERIOR INSULATION AND FINISH SYSTEM 
(EIFS)  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior insulation and finish system (EIFS) applied over concrete masonry units 
and exterior cement board. 

1.2 PERFORMANCE REQUIREMENTS 

A. Class PB EIFS:  Physical properties and structural performance that comply with 
ANSI/EIMA 99-A. 

1.3 SUBMITTALS 

A. Product Data:  For each type and component of EIFS indicated. 

B. Shop Drawings:  For EIFS. Include plans, elevations, sections, details, penetrations, 
terminations, joints, fasteners, and attachments to other work. 

C. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer who is certified in writing by EIFS manufacturer as 
qualified to install manufacturer's system using trained workers. 

B. Source Limitations:  Obtain EIFS from single source from single EIFS manufacturer and 
from sources approved by EIFS manufacturer as compatible with system components. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution and 
set quality standards for fabrication and installation. 

1. Approved mockups may become part of the completed Work if undisturbed at time 
of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Dryvit Systems, Inc. 
2. Parex, Inc.; a brand of Parex USA, Inc. 
3. Senergy; BASF Corporation. 
4. Sto Corp. 

2.2 MATERIALS 

A. Compatibility:  Provide adhesive, fasteners, board insulation, reinforcing meshes, base- 
and finish-coat systems, sealants, and accessories that are compatible with one another 
and with substrates and approved for use by EIFS manufacturer for Project. 

B. Primer/Sealer:  EIFS manufacturer's standard substrate conditioner designed to seal 
substrates from moisture penetration and to improve the bond between substrate of type 
indicated and adhesive used for application of insulation. 

C. Insulation Adhesive:  Standard formulation 

D. Molded, Rigid Cellular Polystyrene Board Insulation:  Comply with ASTM C 578, Type I; 
EIFS manufacturer's requirements; and EIMA's "EIMA Guideline Specification for 
Expanded Polystyrene (EPS) Insulation Board." 

1. Foam Shapes:  Provide with profiles and dimensions indicated on Drawings. 

E. Reinforcing Mesh:  Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for 
compatibility with other EIFS materials; complying with ASTM D 578 and the following: 

1. Standard-Impact Reinforcing Mesh:  Not less than 4.0 oz./sq. yd. 

F. Base-Coat Materials:  Standard formulation 

G. Primer:  Factory-mixed, elastomeric-polymer primer. 

H. Finish-Coat Materials:  Factory-mixed, standard acrylic-based coating 

1. Colors:  See drawings 

I. Mechanical Fasteners:  Corrosion-resistant fasteners consisting of thermal cap, standard 
washer and shaft attachments, and fastener suitable for substrate. 

J. Trim Accessories:  manufactured from UV-stabilized PVC and complying with ASTM D 
1784 and ASTM C 1063. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 1397 and EIFS manufacturer's written instructions for installation 
of EIFS as applicable to each type of substrate indicated. 

B. Primer/Sealer:  Apply per manufacturer’s directions. 

C. Waterproof Adhesive/Base Coat:  Apply per manufacturer’s directions. 

D. Trim:  Apply per manufacturer’s directions. 

E. Board Insulation:  Adhesively and mechanically attach to substrate. 

F. Expansion Joints:  Install at locations where required by EIFS manufacturer and where 
EIFS adjoin dissimilar substrates, materials, and construction. 

G. Base Coat:  Apply to exposed surfaces of foam shapes in minimum thickness 
recommended in writing by EIFS manufacturer, but not less than 1/16-inch dry-coat 
thickness. 

H. Reinforcing Mesh:  Completely embed mesh in wet base coat, applying additional base-
coat material if necessary, so reinforcing-mesh color and pattern are not visible. 

1. Standard-impact reinforcing mesh 

I. Finish Coat:  Apply over dry base coat, maintaining a wet edge at all times for uniform 
appearance, in thickness required by EIFS manufacturer to produce a uniform finish of 
color and texture matching approved sample and free of cold joints, shadow lines, and 
texture variations. 

1. Texture:  Fine or Lymestone 

3.2 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following 
special inspections: 

1. See project list of special inspections filed with permit package. 

B. Remove and replace EIFS where test results indicate that EIFS do not comply with 
specified requirements. 

C. Prepare test and inspection reports. 

END OF SECTION 072413 
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes fluid-applied, vapor-permeable membrane air barriers. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for wall sheathings and wall sheathing joint-and-
penetration treatments. 

1.3 DEFINITIONS 

A. Air-Barrier Material:  A primary element that provides a continuous barrier to the 
movement of air. 

B. Air-Barrier Accessory:  A transitional component of the air barrier that provides continuity. 

C. Air-Barrier Assembly:  The collection of air-barrier materials and accessory materials 
applied to an opaque wall, including joints and junctions to abutting construction, to 
control air movement through the wall. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate; technical data; and tested physical and performance properties of 
products. 

1.5 ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained 
and approved by manufacturer. 

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance 
Program and shall employ ABAA-certified installers and supervisors on Project. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Owner will engage a qualified testing agency to 
perform preconstruction testing on field mockups. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate 
temperatures recommended by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier 
performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or 
mist. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations:  Obtain primary air-barrier materials and air-barrier accessories from 
single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General:  Air barrier shall be capable of performing as a continuous vapor-permeable air 
barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental 
condensation or water penetration.  Air-barrier assemblies shall be capable of 
accommodating substrate movement and of sealing substrate expansion and control 
joints, construction material changes, penetrations, tie-ins to installed waterproofing, and 
transitions at perimeter conditions without deterioration and air leakage exceeding 
specified limits. 

2.3 VAPOR-PERMEABLE MEMBRANE AIR-BARRIER 

A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier:  synthetic polymer membrane. 

1. Synthetic Polymer Membrane: 

a. Products:  Subject to compliance with requirements, provide the following: 
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1) Dupont Tyvek Fluid Applied WB+ 

2. Physical and Performance Properties: 

a. Air Permeance:  Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
(0.02 L/s x sq. m of surface area at 75-Pa) pressure difference; ASTM 
E2178. 

b. Vapor Permeance:  Minimum 10 perms (580 ng/Pa x s x sq. m); ASTM E96/E 
96M. 

c. Ultimate Elongation:  Minimum 200 percent; ASTM D412, Die C. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 
contaminants. 

2. Verify that concrete has cured and aged for minimum time period recommended 
by air-barrier manufacturer. 

3. Verify that concrete is visibly dry and free of moisture.  Test for capillary moisture 
by plastic sheet method according to ASTM D4263. 

4. Verify that masonry joints are flush and completely filled with mortar. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, and seal substrate according to manufacturer's written 
instructions. Provide clean, dust-free, and dry substrate for air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids in concrete with substrate-patching membrane. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. At changes in substrate plane, apply sealant or termination mastic beads at sharp 
corners and edges to form a smooth transition from one plane to another. 
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G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to 
another with stainless-steel sheet mechanically fastened to structural framing to provide 
continuous support for air barrier. 

3.3 JOINT TREATMENT 

A. Concrete and Masonry:  Prepare, treat, rout, and fill joints and cracks in substrate 
according to ASTM C1193 and air-barrier manufacturer's written instructions.  Remove 
dust and dirt from joints and cracks complying with ASTM D4258 before coating 
surfaces. 

1. Prime substrate and apply a single thickness of air-barrier manufacturer's 
recommended preparation coat extending a minimum of 3 inches (75 mm) along 
each side of joints and cracks.  Apply a double thickness of fluid air-barrier material 
and embed a joint reinforcing strip in preparation coat. 

B. Gypsum Sheathing:  Fill joints greater than 1/4 inch (6 mm) with sealant according to 
ASTM C1193 and air-barrier manufacturer's written instructions.  Apply first layer of fluid 
air-barrier material at joints.  Tape joints with joint reinforcing strip after first layer is dry.  
Apply a second layer of fluid air-barrier material over joint reinforcing strip. 

3.4 TRANSITION STRIP INSTALLATION 

A. General:  Install strips, transition strips, and accessory materials according to air-barrier 
manufacturer's written instructions to form a seal with adjacent construction and maintain 
a continuous air barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and 
base flashing to ensure continuity of air barrier with roofing membrane. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, 
exterior door framing, and other construction used in exterior wall openings, using 
accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 
termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's 
recommended application temperature ranges.  Consult manufacturer when sealant 
cannot be applied within these temperature ranges. 

E. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, 
and miscellaneous penetrations of air-barrier material with foam sealant. 

F. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 
termination mastic. 
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G. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not 
concealed by metal counterflashings or ending in reglets with termination mastic. 

H. Repair punctures, voids, and deficient lapped seams in strips and transition strips.  Slit 
and flatten fishmouths and blisters.  Patch with transition strips extending 6 inches (150 
mm) beyond repaired areas in strip direction. 

3.5 FLUID AIR-BARRIER MEMBRANE INSTALLATION 

A. General:  Apply fluid air-barrier material to form a seal with strips and transition strips 
and to achieve a continuous air barrier according to air-barrier manufacturer's written 
instructions.  Apply fluid air-barrier material within manufacturer's recommended 
application temperature ranges. 

B. Membrane Air Barriers:  Apply a continuous unbroken air-barrier membrane to 
substrates according to the following thickness.  Apply air-barrier membrane in full 
contact around protrusions such as masonry ties. 

1. Vapor-Permeable Membrane Air Barrier:  Total 25-mil dry film thickness, applied 
in one coat. 

C. Apply strip and transition strip a minimum of 1 inch (25 mm) onto cured air-barrier 
material according to air-barrier manufacturer's written instructions. 

D. Correct deficiencies in or remove air barrier that does not comply with requirements; 
repair substrates and reapply air-barrier components. 

3.6 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction 
period, according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 
required by manufacturer.  If exposed to these conditions for more than 60 days, 
remove and replace air barrier or install additional, full-thickness, air-barrier 
application after repairing and preparing the overexposed membrane according to 
air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not 
approved by air-barrier manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the completed 
work using cleaning agents and procedures recommended by manufacturer of affected 
construction. 

C. Remove masking materials after installation. 

END OF SECTION 072726 
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SECTION 075419 - POLYVINYL-CHLORIDE (PVC) ROOFING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fully Adhered PVC membrane roofing system. 

1.2 PERFORMANCE REQUIREMENTS 

A. Energy Performance:  Provide roofing system with initial Solar Reflectance Index not 
less than 78 when calculated according to ASTM E1980, based on testing identical 
products by a qualified testing agency. 

1.3 SUBMITTALS 

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

B. Shop Drawings:  For roofing system: 

1. Include plans, elevations, sections, details, and attachments to other work. 

C. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of compliance with performance requirements. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by 
membrane roofing system manufacturer to install manufacturer's product. 

B. Source Limitations:  Obtain components including roof insulation and fastening 
components for membrane roofing system from same manufacturer as membrane 
roofing. 

C. Exterior Fire-Test Exposure: ASTM E108, Class A for application and roof slopes 
indicated, as determined by testing identical membrane roofing materials by a qualified 
testing agency.  Materials shall be identified with appropriate markings of applicable 
testing agency. 

D. Pre-installation Roofing Conference:  Conduct conference at Project site. 
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1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary 
limitation, in which manufacturer agrees to repair or replace components of membrane 
roofing system that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  See drawings for wind speed and warranty information. 

PART 2 - PRODUCTS 

2.1 PVC MEMBRANE ROOFING 

A. PVC Sheet:  ASTM D4434, Type III, fabric reinforced. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Carlisle SynTec Systems. 
b. Duro-Last Roofing, Inc. 
c. Johns Manville. 
d. Versico Incorporated. 

2. Thickness:  50 mils nominal. 
3. Exposed Face Color: White. 

2.2 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General: Auxiliary membrane roofing materials recommended by roofing system 
manufacturer for intended use, and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, 
reinforcement, thickness, and color as PVC sheet membrane. 

C. Bonding Adhesive:  Manufacturer's standard low VOC product. 

D. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or aluminum 
bars, approximately 1 by 1/8-inch-thick; with anchors. 

E. Polymer Battens:  Manufacturer's standard, polymer strips, approximately 1 inch wide 
by 0.05 inch thick prepunched. 

F. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap 
sealants, termination reglets, and other accessories per roof manufacturer’s details. 
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2.3 ROOF INSULATION 

A. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2 felt or glass-
fiber mat facer on both major surfaces. 

B. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes 
where indicated for sloping to drain. Fabricate to slopes indicated. 

2.4 INSULATION ACCESSORIES 

A. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion- resistance provisions in FM Approvals 4470, designed for fastening roof 
insulation to substrate, and supplied by or acceptable to roofing system manufacturer. 

2.5 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway pads or rolls, approximately 3/16-inch-thick, and acceptable to 
membrane roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components, so insulation is not 
exposed to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system and insulation manufacturer's written instructions 
for installing roof insulation. 

C. Install insulation under area of roofing to achieve required thickness.  Where overall 
insulation thickness is 2.7 inches or greater, install two or more layers with joints of each 
succeeding layer staggered from joints of previous layer a minimum of 6 inches in each 
direction. Alternatively, the insultation maybe be placed as a single layer if shiplap edges 
are utilized. 

D. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck 
using mechanical fasteners specifically designed and sized for fastening specified board-
type roof insulation to deck type. 

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

3.2 ADHERED MEMBRANE ROOFING INSTALLATION 

A. Adhere membrane roofing over area to receive roofing and install according to 
membrane roofing system manufacturer's written instructions. 
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1. Install sheet according to ASTM D5036. 

B. Accurately align membrane roofing and maintain uniform side and end laps of minimum 
dimensions required by manufacturer.  Stagger end laps. 

C. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate 
required by manufacturer and allow to partially dry before installing membrane roofing.  
Do not apply to splice area of membrane roofing. 

D. In addition to adhering, mechanically fasten membrane roofing securely at terminations, 
penetrations, and perimeter of roofing. 

E. Apply membrane roofing with side laps shingled with slope of roof deck where possible. 

F. Seams: Clean seam areas, overlap membrane roofing, and hot-air weld side and end 
laps of membrane roofing and sheet flashings according to manufacturer's written 
instructions to ensure a watertight seam installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal 
cut edges of sheet membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample 
areas. 

3. Repair tears, voids, and lapped seams in roofing that does not comply with 
requirements. 

3.3 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates 
according to membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate 
and allow to partially dry.  Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld 
side and end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings. 

3.4 WALKWAY INSTALLATION 

A. Flexible Walkways: Install walkway products in locations indicated.  Heat weld to 
substrate or adhere walkway products to substrate with compatible adhesive according 
to roofing system manufacturer's written instructions. 
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3.5 FIELD QUALITY CONTROL 

A. Final Roof Inspection:  Arrange for roofing system manufacturer’s technical personnel to 
inspect roofing installation on completion. 

B. Repair or remove and replace components of membrane roofing system where 
inspections indicate that they do not comply with specified requirements. 

END OF SECTION 075419 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured flashing 
2. Formed roof drainage sheet metal fabrications. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including 
plans, elevations, expansion-joint locations, and keyed details.  Distinguish between 
shop and field- assembled work. 

1. Include details for forming, joining, supporting, and securing sheet metal flashing 
and trim, including pattern of seams, termination points, fixed points, expansion 
joints, expansion-joint covers, edge conditions, special conditions, and 
connections to adjoining work. 

1.3 QUALITY ASSURANCE 

A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet 
Metal Manual" unless more stringent requirements are specified or shown on Drawings. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1.4 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace sheet metal flashing and trim that shows evidence of 
deterioration of factory-applied finishes within 10 years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by 
applying a strippable, temporary protective film before shipping. 
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B. Aluminum Sheet:  ASTM B209 (ASTM B209M), alloy as standard with manufacturer for 
finish required, with temper as required to suit forming operations and performance 
required. 

1. Color Anodic Finish Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.032 
mm or thicker aluminum. 

a. Multipurpose panels – MPN semi-standing seam, 12” wide 
b. Color:  See drawings. 

2. Exposed Coil-Coated Finishes: 

a. Two-Coat Fluoropolymer:  AAMA 620. Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in color coat. 

2.2 UNDERLAYMENT MATERIALS 

A. Polyethylene Sheet:  6-mil- thick polyethylene sheet complying with ASTM D4397. 

B. Felt:  ASTM D226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

C. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective 
coatings, separators, sealants, and other miscellaneous items as required for complete 
sheet metal flashing and trim installation and recommended by manufacturer of primary 
sheet metal. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets 
and bolts, and other suitable fasteners designed to withstand design loads and 
recommended by manufacturer of primary sheet metal. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps 
or factory-applied coating. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable 
for metal being fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule 
matching internal gutter width. 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

C. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



D. Elastomeric Sealant:  ASTM C920, elastomeric polymer sealant; low modulus; of type, 
grade, class, and use classifications required to seal joints in sheet metal flashing and 
trim and remain watertight. 

E. Butyl Sealant:  ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

G. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D1187. 

2.4 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, 
dimensions, geometry, metal thickness, and other characteristics of item indicated.  
Fabricate items at the shop to greatest extent possible. 

1. Obtain field measurements for accurate fit before shop fabrication. 
2. Form sheet metal flashing and trim without excessive oil canning, buckling, and 

tool marks and true to line and levels indicated, with exposed edges folded back 
to form hems. 

3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners 
are not allowed on faces exposed to view. 

B. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant. 

C. Expansion Provisions:  Where lapped expansion provisions cannot be used, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, 
filled with butyl sealant concealed within joints. 

D. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal. 

E. Seams:  Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form 
seams, and solder.  

F. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams. Form seams 
and seal with epoxy seam sealer. Rivet joints where necessary for strength. 
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2.5 ROOF DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters:  Fabricate to cross section indicated, .032” thick., complete with end 
pieces, outlet tubes, and other accessories as required.  Fabricate in minimum 96-inch- 
long sections.  Furnish flat-stock gutter spacers and gutter brackets fabricated from same 
metal as gutters, of size recommended by SMACNA but not less than twice the gutter 
thickness.  Fabricate expansion joints, expansion-joint covers, and gutter bead 
reinforcing bars from same metal as gutters. 

B. Downspouts:  Fabricate round downspouts complete with mitered elbows.  Furnish with 
metal hangers, from same material as downspouts, and anchors. 

1. Hanger Style:  concealed strap. 
2. Fabricate from the following materials: 

a. Aluminum:  0.024 inch (0.61 mm) thick. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. Polyethylene Sheet:  Install polyethylene sheet with adhesive for anchorage.  Apply in 
shingle fashion to shed water, with lapped and taped joints of not less than 2 inches (50 
mm). 

B. Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage.  
Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 
mm). 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work 
securely in place, with provisions for thermal and structural movement so that completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.  
Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete sheet metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line and levels indicated.  Provide 
uniform, neat seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before 
fabricating sheet metal.  

3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two 
fasteners.  Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim without excessive oil canning, 
buckling, and tool marks. 

5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 
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B. Metal Protection:  Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
coating or by other permanent separation as recommended by SMACNA. 

1. Coat back side of uncoated aluminum sheet metal flashing and trim with 
bituminous coating where flashing and trim will contact wood, ferrous metal, or 
cementitious construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood 
substrates, install a course of felt underlayment and cover with a slip sheet or install 
a course of polyethylene sheet. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 
inches (600 mm) of corner or intersection.  Where lapped expansion provisions cannot 
be used or would not be sufficiently watertight, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant concealed within 
joints. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 
1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.  Seal 
joints as shown and as required for watertight construction. 

E. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for 
strength. 

3.3 ROOF DRAINAGE SYSTEM INSTALLATION 

A. General:  Install sheet metal roof drainage items to produce complete roof drainage 
system according to SMACNA recommendations and as indicated.  Coordinate 
installation of roof perimeter flashing with installation of roof drainage system. 

B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints 
sealed with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to 
firmly anchored gutter brackets spaced not more than 36 inches (900 mm) apart.  Provide 
end closures and seal watertight with sealant.  Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet 
(15.24 m) apart.  Install expansion-joint caps. 

C. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints.  Provide 
concealed strap hangers with fasteners designed to hold downspouts securely to walls.  
Locate hangers at top and bottom and at approximately 60 inches (1500 mm) o.c. in 
between. 

3.4 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 
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B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing and 
trim are installed unless otherwise indicated in manufacturer's written installation 
instructions. 

END OF SECTION 076200  
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SECTION 077200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Roof curbs. 
2. Roof hatches. 
3. Preformed flashing sleeves. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and 
stairs for access to roof hatches. 

2. Section 076200 "Sheet Metal Flashing and Trim" for shop and field-formed metal 
flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous 
sheet metal trim and accessories. 

3. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for 
standard curbs specified with rooftop units. 

1.3 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base 
flashing and interfacing and adjoining construction to provide a leakproof, weathertight, 
secure, and noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

1.4 ACTION SUBMITTALS 

A. Product Data:  None Required 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance:  Roof accessories shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener disengagement 
due to defective manufacture, fabrication, installation, or other defects in construction. 

B. Delegated Design:  Engage a qualified professional engineer, as defined in Section 
014000 "Quality Requirements," to design roof curbs to comply with wind performance 
requirements, including comprehensive engineering analysis by a qualified professional 
engineer, using performance requirements and design criteria indicated. 

C. Wind-Restraint Performance:  As indicated on Drawings. 

2.2 ROOF CURBS 

A. Roof Curbs:  Internally reinforced roof-curb units capable of supporting superimposed 
live and dead loads, including equipment loads and other construction indicated on 
Drawings, bearing continuously on roof structure, and capable of meeting performance 
requirements; with welded or mechanically fastened and sealed corner joints, straight 
sides, and integrally formed deck-mounting flange at perimeter bottom. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings. 

B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of 
equipment to be supported. 

C. Material:  Zinc-coated (galvanized) steel sheet, 0.052 inch (1.32 mm) thick. 

D. Construction: 

1. Curb Profile:  Profile as indicated on Drawings compatible with roofing system. 
2. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface 

unless otherwise indicated. 
3. Top Surface:  Level top of curb, with roof slope accommodated by sloping deck-

mounting flange or by use of leveler frame. 
4. Sloping Roofs:  Where roof slope exceeds 1:48, fabricate curb with perimeter curb 

height tapered to accommodate roof slope so that top surface of perimeter curb is 
level.  Equip unit with water diverter or cricket on side that obstructs water flow. 

5. Insulation:  Factory insulated with 1-1/2-inch (38-mm) thick glass-fiber board 
insulation. 

6. Liner:  Same material as curb, of manufacturer's standard thickness and finish. 
7. Nailer:  Factory-installed wood nailer under top flange on side of curb, continuous 

around curb perimeter. 
8. Metal Counterflashing:  Manufacturer's standard, removable, fabricated of same 

metal and finish as curb. 
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2.3 ROOF HATCH 

A. Roof Hatches:  Metal roof-hatch units with lids and insulated double-walled curbs, 
welded or mechanically fastened and sealed corner joints, continuous lid-to-curb 
counterflashing and weathertight perimeter gasketing, and integrally formed deck-
mounting flange at perimeter bottom. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Bilco 
30"x36" Aluminum Hatch- Model S-50-TB w/safety post (thermally broken.) or 
comparable product by one of the following: 

a. The Bilco Company 

B. Type and Size:  Single-leaf lid, 30 by 36 inches (750 by 900 mm). 

C. Loads:  Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-kPa) 
internal uplift load. 

D. Hatch Material:  Zinc-coated (galvanized) steel sheet. 

1. Thickness:  Manufacturer's standard thickness for hatch size indicated. 

E. Construction: 

1. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface 
unless otherwise indicated. 

F. Hardware:  Spring operators, hold-open arm, galvanized-steel spring latch with turn 
handles, galvanized-steel butt- or pintle-type hinge system, and padlock hasps inside 
and outside. 

2.4 PREFORMED FLASHING SLEEVES 

A. Exhaust Vent Flashing:  Double-walled metal flashing sleeve or boot, insulation filled, 
with integral deck flange, 8 inches high, with removable metal hood and metal collar. 

1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product indicated on Drawings. 
3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick. 
4. Diameter:  As indicated on Drawings. 

B. Vent Stack Flashing:  Metal flashing sleeve, uninsulated, with integral deck flange. 

1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product indicated on Drawings. 
3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.  
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4. Height:  As indicated on drawings. 
5. Diameter: As indicated on Drawings. 

2.5 METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A653/A653M, G90 (Z275) coating 
designation and mill phosphatized for field painting where indicated. 

B. Aluminum Sheet:  ASTM B209 (ASTM B209M), manufacturer's standard alloy for finish 
required, with temper to suit forming operations and performance required. 

1. Mill Finish:  As manufactured. 

C. Steel Shapes:  ASTM A36/A36M, hot-dip galvanized according to ASTM A123/A123M 
unless otherwise indicated. 

2.6 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and 
other miscellaneous items required by manufacturer for a complete installation. 

B. Glass-Fiber Board Insulation:  ASTM C726, nominal density of 3 lb/cu. ft. (48 kg/cu. m), 
thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg 
C), thickness as indicated. 

C. Wood Nailers:  Softwood lumber, pressure treated with waterborne preservatives for 
aboveground use, acceptable to authorities having jurisdiction, and complying with 
AWPA C2; not less than 1-1/2 inches (38 mm) thick. 

D. Underlayment: 

1. Felt:  ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, 
nonperforated. 

2. Polyethylene Sheet:  6 mil (0.15 mm) thick polyethylene sheet complying with 
ASTM D4397. 

3. Slip Sheet:  Building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum, rosin sized. 
4. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) 

thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of 
butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.  
Provide primer when recommended by underlayment manufacturer. 

5. Fasteners:  Roof accessory manufacturer's recommended fasteners suitable for 
application and metals being fastened.  Match finish of exposed fasteners with 
finish of material being fastened.  Provide nonremovable fastener heads to exterior 
exposed fasteners.  Furnish the following unless otherwise indicated: 

6. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: S eries 300 
stainless steel or hot-dip zinc-coated steel according to ASTM A153/A153M or 
ASTM F2329. 

7. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 
8. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 
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E. Gaskets:  Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, 
or silicone or a flat design of foam rubber, sponge neoprene, or cork. 

F. Elastomeric Sealant:  ASTM C920, elastomeric silicone polymer sealant as 
recommended by roof accessory manufacturer for installation indicated; low modulus; of 
type, grade, class, and use classifications required to seal joints and remain watertight. 

G. Butyl Sealant:  ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement. 

H. Asphalt Roofing Cement:  ASTM D4586/D4586M, asbestos free, of consistency required 
for application. 

2.7 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without 
warping, jogs in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting 
indicated loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to 
complete installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, 
leaking, or loosening of fasteners and seals.  
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B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals 
from contact with each other or with corrosive substrates by painting contact surfaces 
with bituminous coating or by other permanent separation as recommended by 
manufacturer. 

1. Underlayment:  Where installing roof accessories directly on cementitious or wood 
substrates, install a course of underlayment and cover with manufacturer's 
recommended slip sheet. 

2. Bed flanges in thick coat of asphalt roofing cement where required by 
manufacturers of roof accessories for waterproof performance. 

C. Roof Curb Installation:  Install each roof curb so top surface is level. 

D. Roof-Hatch Installation: 

1. Verify that roof hatch operates properly.  Clean, lubricate, and adjust operating 
mechanism and hardware. 

2. Attach safety railing system to roof-hatch curb. 
3. Attach ladder-assist post according to manufacturer's written instructions. 

E. Preformed Flashing-Sleeve Installation:  Secure flashing sleeve to roof membrane 
according to flashing-sleeve manufacturer's written instructions; flash sleeve flange to 
surrounding roof membrane according to roof membrane manufacturer's instructions. 

F. Seal joints with elastomeric or butyl sealant as required by roof accessory manufacturer. 

3.3 REPAIR AND CLEANING 

A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing according to ASTM A80/A780M. 

B. Touch up factory-primed surfaces with compatible primer ready for field painting 
according to Section 099113 "Exterior Painting." 

C. Clean exposed surfaces according to manufacturer's written instructions. 

D. Clean off excess sealants. 

E. Replace roof accessories that have been damaged or that cannot be successfully 
repaired by finish touchup or similar minor repair procedures. 

END OF SECTION 077200  
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SECTION 077236 - PLASTIC GLAZED HEAT AND SMOKE VENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the following: 

1. Deck-mounted shrink out heat and smoke vents. 

B. Related Sections:  The following sections contain requirements that relate to this section: 

1. Roof Scuttles. 
2. Heat and smoke vents, listed. 
3. Shrink out / drop out heat and smoke vents. 
4. Fall protection screens. 

C. Refer to roofing system sections for roofing accessories to be built into the roofing system 
to accommodate work of this section. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Provide heat and fire vents capable of withstanding loads indicated without 
failure.  Failure includes the following: 

1. Thermal stresses transferred to the building structure. 
2. Framing members transferring stresses, including those caused by thermal and 

structural movement, to glazing. 
3. Noise or vibration created by thermal and structural movement and wind. 
4. Weakening of fasteners, attachments, and other components. 

B. Structural Loads:  Provide heat and fire vents that meet a minimum of 40 PSF positive 
load and 20 PSF negative load. 

C. Unit must be listed by Underwriters Laboratories for compliance with UL793. 

1.3 SUBMITTALS 

A. Product Data Sheet:  For heat and smoke vent specified, include details of construction 
and installation, relative to applicable roofing materials. 

B. Samples for Selection:  Manufacturer’s color charts showing a full range of colors 
available for each type of heat and fire vent glazing and Aluminum Finish. 
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1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Provide thermoformed domes fabricated from 
sheets identical to those tested for the following fire-test-response characteristics, per 
ASTM test method indicated below, by UL or other testing and inspecting agencies 
acceptable to authorities having jurisdiction.  Identify plastic sheets with appropriate 
markings of applicable testing and inspecting organization. 

1. Self-Ignition Temperature:  651 deg F (343 deg C) or greater when tested per 
ASTM D 1929 on plastic sheets in the thickness intended for use. 

2. Smoke density of 75 or less when tested per ASTM D 2843 on plastic sheets in 
the thickness intended for use. 

3. Relative- Burning Characteristics:  As follows, when tested per ASTM D 635: 

a. Acrylic:  Burning rate of 2.5 inches (64 mm) per minute or less when tested 
on plastic glazing indicated below with a nominal thickness of 0.060 inch (1.5 
mm) or the thickness intended for use. 

1.5 WARRANTY 

A. General:  Warranties specified in this section 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. 

B. Skylight Warranty:  Provide written warranty signed by manufacturer, agreeing to repair 
or replace work that exhibits defects in materials or workmanship and guaranteeing 
weather-tight and leak-free performance.  “Defects” is defined as uncontrolled leakage 
of water and abnormal aging or deterioration. 

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

C. Plastic Warranty:  Provide written warranty signed by manufacturer agreeing to repair or 
replace work that has or develops defects in the plastic.  “Defects” is defined as abnormal 
aging or deterioration. 

1. Warranty Period for Acrylic:  Five (5) years from date of Substantial Completion 
against yellowing. 

D. Finish Warranty:  Provide written warranty signed by manufacturer agreeing to repair or 
replace work with finish defects.  “Defects” is defined as peeling, chipping, chalking, 
fading, abnormal aging or deterioration, and failure to perform as required. 

1. Warranty Period for Anodized Finish:  One (1) year from date of Substantial 
Completion. 
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PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Manufacturer, Basis of Design:  Subject to compliance with requirements, provide PSO 
heat and smoke vents manufactured by Wasco Skylights part of the VELUX Group, 
Wells, ME (800-388-0293). 

B. Alternate Manufacturer:  Subject to compliance with requirements, provide double glazed 
heat and smoke vents manufactured by Plasteco, Houston, TX (855-580-5590). 

C. Substitutions:  Manufactures shall not be considered without prior approval in writing no 
later than ten (10) calendar days prior to bid.  Substitute manufacturers must have been 
in the custom skylight business for not less than a period of 15 years and must submit 
to the Architect the following: 

1. List of similar projects successfully completed within the last five years. 
2. Proof of financial capability. 
3. Complete details of proposed skylight. 
4. Complete specifications for Architect’s review. 

2.2 MATERIALS 

A. Curb Frame:  Extruded aluminum alloy 6063-T5 (min.) ASTM B 221 (ASTM B 221 M) 
with minimum effective thickness of 0.060 inch. Provide integral condensation gutter 
system with corners fully welded for waterproof quality. 

B. Retainer Frame:  Extruded aluminum alloy 6063-T5 (min).  ASTM B 221 (ASTM B 221 
M) with minimum effective thickness of 0.060 inch. 

C. Integral Curbs:  Fabricate from double skin of 1100-H14 sheet aluminum, insulated with 
1-inch fiberglass insulation.  Provide thermal break at bottom. 

1. Provide minimum thickness required to meet specified loads for outer and inner 
skin.   

D. Plastic Sheets:  Monolithic, formable, transparent (colorless) or translucent (white) 
sheets with good weather and impact resistant. 

1. Acrylic:  Thermoformable, acrylic (methacrylate), Category C-2 or CC-2 Type UVA 
(formulated with ultraviolet absorber), with Finish 1 (smooth or polished), unless 
otherwise indicated. 

E. Shape and Size:  As indicated by model number. 

F. Glazing:  Thermoformed acrylic (clear). Outer dome with 25% rise. Clear, Thermoformed 
acrylic inner dome. 

G. Fasteners:  Same metal as metals being fastened, or nonmagnetic stainless steel or 
other non-corrosive metal as recommended by manufacturer. 
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H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic, nominally free of 
sulfur and containing no asbestos fibers, compounded for 15-mil (0.4 mm) dry film 
thickness per coating.   

2.3 PLASTIC SKYLIGHT UNITS 

A. General:  Factory-assembled, deck-mounted heat and smoke vent unit consisting of 
plastic glazing, gasketing, inner frame that is incorporated into the curb, and integral curb 
with self-contained roof flashing flanges. 

1. Products:  Provide Model PSO meeting the requirements of this section.   

B. Curb:  Manufacturer’s standard formed or extruded aluminum, including flashing flange 
to receive roof flashing and counter flashing.   

1. Height 12 inches from bottom of roof flange to top of retainer. 

C. Condensation Control:  Fabricate skylight units with integral internal gutters and weeps 
to collect and dispose of condensation. 

D. Thermal Break:  unit is non-thermalized. 

E. Shape and Size:  As indicated by model number. 

F. Glazing:  Thermoformed acrylic. (Clear).   

2.4 FALL PROTECTION SAFETY SCREENS 

A. Screen:  Welded steel wire mesh, 4” x 4” spacing, wire diameter - 0.188” min. Hot dipped 
galvanized finish on carbon steel or unfinished stainless steel. 

B. Adjustment Bar:  Extruded aluminum bar stock, 1/4” x 1”, alloy 6063-T5 (min).  ASTM B 
221 (ASTM B 221 M). 

C. Adjustment bar is slotted for width adjusted in the field.   

2.5 FABRICATION 

A. Units shall be Underwriters Laboratories (UL) listed, factory assembled, and consisting 
of a 100% acrylic double dome designed to drop out in in the event of a fire. The vent 
shall operate at a maximum temperature of 286 degrees F per UL standard 793. Unit 
shall consist of an all-aluminum fully insulated curb and body assembly with integral cap 
flashing and 4” roof flange. Unit height shall be 12” from bottom of roof flange to top of 
retainer. Outer acrylic dome to be minimum .177” thick 100% acrylic. The inner dome 
shall also be 100% acrylic configured for stiffness to support the outer dome and a 40 
PSF live load. Dome to be configured as not to require the addition of screens for fire 
brand protection.   
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2.6 ALUMINUM FINISHES FOR GLAZING RETAINER 

A. General:  Comply with NAAMM “Metal Finishes Manual” recommendations for 
application and designations of finishes. 

B. Finish designations prefixed by AA conform to the system for designations of aluminum 
finishes established by the Aluminum Association. 

1. Mill Finish:  Manufacturer’s standard mill finish; Clear anodized. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, for compliance with requirements for installation 
tolerances and other conditions affecting skylight performance.  

1. Proceed with installation only after unsatisfactory conditions have been corrected.   

3.2 PREPARATION 

A. Metal Protection:  As follows: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
paining contact surfaces with primer or by applying sealant or tape recommended 
by manufacturer for this purpose.   

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint.   

3. Where aluminum will contact pressure-treated wood, separate dissimilar materials 
by methods recommended by manufacturer. 

3.3 INSTALLATION 

A. General:  Comply with manufacturer’s written instructions for protecting, handling, and 
installing skylight components. 

B. Coordinate with installation of roof deck and other substrates to receive skylight units. 

C. Coordinate with installation of vapor barriers, roof insulation, roofing, and flashing as 
required to assure that each element of the work performs properly and that combined 
elements are waterproof and weather tight.  Anchor units securely to supporting 
structural substrates, adequate to withstand lateral and thermal stresses as well as 
inward and outward loading pressures. 

D. Counter Flashing:  Where counter flashing is required as component of the skylight, 
install to provide an adequate waterproof overlap with roofing or roof flashing (as counter 
flashing).  Seal with thick bead of mastic sealant, except where overlap is indicated to 
be left open for ventilation. 
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3.4 CLEANING AND PROTECTION 

A. Clean exposed metal and plastic surfaces according to manufacturer’s instructions.  
Touch up damaged metal coatings. 

B. Clean plastic skylight units, inside and out, not more than 5 days prior to date of 
substantial completion per manufacturer’s recommendations.   

END OF SECTION 077236 
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SECTION 079200 - JOINT SEALANTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Latex joint sealants. 
3. Preformed joint sealants. 

1.2 SUBMITTALS 

A. Product Data:  None Required 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C1021 to conduct the 
testing indicated. 

1.4 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to 
repair or replace joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

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

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply 
with performance and other requirements specified in this Section within specified 
warranty period. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Liquid-Applied Joint Sealants:  Comply with ASTM C920 and other requirements 
indicated for each liquid-applied joint sealant specified, including those referencing 
ASTM C920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 
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2.2 SILICONE JOINT SEALANTS 

A. Mildew-Resistant Silicone Joint Sealant:  ASTM C920. 

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. BASF Building Systems. 
b. Dow Corning Corporation. 
c. GE Advanced Materials - Silicones. 
d. Pecora Corporation. 
e. Tremco Incorporated. 

2. Type:  Single component (S). 
3. Grade:  Nonsag (NS). 
4. Class:  100/50. 
5. Uses Related to Exposure:  Nontraffic (NT). 

2.3 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, 
Grade NF. 

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. BASF Building Systems. 
b. Pecora Corporation. 
c. Tremco Incorporated. 

2.4 JOINT SEALANT BACKING 

A. Provide joint sealants, backings and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as 
demonstrated by testing and field experience. 

B. Cylindrical Sealant Backings:  ASTM C1330, Type C (closed-cell material with a surface 
skin), Type O (open-cell material), Type B (bicellular material with a surface skin), or any 
of the preceding types, as approved in writing by joint-sealant manufacturer for joint 
application indicated], and of size and density to control sealant depth and otherwise 
contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 
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2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means 

that do not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer 
or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  
Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine 
primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer 
with adjoining surfaces that otherwise would be permanently stained or damaged by 
such contact or by cleaning methods required to remove sealant smears.  Remove tape 
immediately after tooling without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of kind indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 
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C. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified in subparagraphs 
below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; 
and to ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C1193, unless otherwise 

indicated. 

F. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint 
sealants and of products in which joints occur. 

3.3 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Locations: 

a. Control and expansion joints in unit masonry. 
b. Joints between metal panels. 
c. Joints between different materials listed above. 
d. Perimeter joints between materials listed above and frames of doors 

windows and louvers. 
e. Other joints as indicated. 

2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
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2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry walls and 

partitions. 
e. Perimeter joints between interior wall surfaces and frames of interior doors 

windows and. 
f. Other joints as indicated. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and 
horizontal nontraffic surfaces. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated. 

2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

1.2 SUBMITTALS 

A. Product Data: None Required 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ceco Door Products; an Assa Abloy Group company. 
2. Curries Company; an Assa Abloy Group company. 
3. Deansteel Manufacturing Company, Inc. 
4. Fleming Door Products Ltd.; an Assa Abloy Group company. 
5. Mesker Door Inc. 
6. Pioneer Industries, Inc. 
7. Security Metal Products Corp. 
8. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, CS, Type B; suitable for exposed 
applications. 

B. Metallic-Coated Steel Sheet:  ASTM A653/A653M, Commercial Steel (CS), Type B; with 
minimum A40 (ZF120) metallic coating. 

C. Frame Anchors:  ASTM A591/A591M, Commercial Steel (CS), 40Z coating designation; 
mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM 
A1008/A008M or ASTM A1011/A1011M, hot-dip galvanized according to ASTM 
A153/A153M, Class B. 
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D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A153/A153M. 

E. Grout:  ASTM C476, except with a maximum slump of 4 inches, as measured according 
to ASTM C143/C143M. 

F. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-
mil dry film thickness per coat. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel 
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core. 

a. Thermal-Rated (Insulated) Doors:  max U of 0.37 when tested according to 
ASTM C1363. 

3. Vertical Edges for Single-Acting Doors:  Standard Beveled edge, 1/8 inch in 2 
inches. 

4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end 
closures or channels of same material as face sheets. 

5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and 
Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with 
ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance 
level: 
1. Level 3 and Physical Performance Level A (Extra Heavy Duty-.053” min. thick/16-

gauge).  Model 1 (Full Flush). 

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet Provide doors 
complying with requirements indicated below by referencing ANSI/SDI A250.8 for level 
and model and ANSI/SDI A250.4 for physical performance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty-.042” min. thick/18-
gauge), Model 1 (Full Flush). 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

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

1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as full profile welded unless otherwise indicated. 
3. Frames for Level 3 Steel Doors:  0.053-inch thick/16-gauge steel sheet. 
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C. Interior Frames:  Fabricated from cold-rolled steel sheet. 

1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as full profile welded unless otherwise indicated. 
3. Frames for Level 2 Steel Doors:  0.053-inch thick/16-gauge steel sheet. 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame 
size, not less than 0.042-inch-thick, with corrugated or perforated straps not less 
than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch 
thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 
0.042 inch thick. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) 
thick, and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 

2.6 STOPS AND MOLDINGS 

A. Fixed Frame:  Formed integral with hollow metal frames, a minimum of 5/8 inch high 
unless otherwise indicated. 

2.7 ACCESSORIES 

A. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick. 

2.8 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal 
joints in top edges of doors against water penetration. 

C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates 
or angles at each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make 
smooth, flush, and invisible. 
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2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated. 

3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four 
spot welds per anchor. 

5. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom 
of frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb from 60 to 90 inches high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and 
bottom of frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Four anchors per jamb from 60 to 90 inches high. 

6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door 
silencers. 

a. Single-Door Frames:  Three door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware according to the Door Hardware Schedule and templates furnished as 
specified in Division 08 Section "Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive nontemplated, mortised and surface-

mounted door hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 

Series specifications for preparation of hollow metal work for hardware. 

2.9 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and 
pretreating. 

1. Shop Primer:  ANSI/SDI A250.10. 

B. Paint Finish: 

1. See finish schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11. 
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1. Set frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged. 

a. Where frames are fabricated in sections because of shipping or handling 
limitations, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces. 

b. Install door silencers in frames before grouting. 
c. Remove temporary braces necessary for installation only after frames have 

been properly set and secured. 
d. Check plumbness, squareness, and twist of frames as walls are constructed.  

Shim as necessary to comply with installation tolerances. 
e. Field apply bituminous coating to backs of frames that are filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on Shop 
Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 
5. Installation Tolerances:  Adjust hollow metal door frames for squareness, 

alignment, twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall.  

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances 
specified below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 
b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 

3/4 inch. 

3.2 ADJUSTING AND CLEANING 
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A. Final Adjustments:  Check and readjust operating hardware items immediately before 
final inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including hollow metal work that is warped, bowed, or otherwise 
unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas 
of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 081113  
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SECTION 083613 - OVERHEAD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Full view aluminum doors. 
2. Electric door operator. 

1.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Sectional doors shall meet performance requirements specified 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction and without requiring temporary installation of reinforcing components. 

B. Structural Performance:  Exterior sectional doors shall withstand the effects of gravity 
loads, and the following loads and stresses within limits and under conditions indicated: 

1. Wind Loads:  As indicated on Drawings. 

C. Air Infiltration:  Testing shall be performed in accordance with DASMA 105 test procedure 
and according to ASTM E283. 

1. Air Infiltration:  Maximum air leakage of 0.4 cfm/ft2 is required. 

D. Thermal Performance:  

1. U-value:  Maximum value of 0.43 for door assembly. 
2. SHGC:  Maximum value of 0.40 for door assembly. 

1.3 SUBMITTALS 

A. Submit under provisions of Section 013300. 

B. Product Data:  For each type and size of sectional door and accessory to be used, 
including: 

1. Preparation instructions and recommendations. 
2. Installation methods. 
3. Operation and maintenance data. 
4. Nameplate data and ratings for motors. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



C. Shop Drawings:  For each installation and for special components not dimensioned or 
detailed in manufacturer's product data.  Include plans, elevations, sections, details, and 
attachments to other work.  Include opening dimensions and required tolerances, 
connections details, anchorage spacing, hardware locations, and installation details. 

D. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for both installation and maintenance of units required for this Project, with a 
minimum of five years of documented experience. 

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. Standard for Sectional Doors:  Fabricate sectional doors to comply with ANSI/DASMA 
102 unless otherwise indicated. 

1.5 WARRANTY 

A. Door Section Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of sectional doors that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period:  Five years from date of delivery to original purchaser. 

B. Window Components Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace components of window components that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period:  Three (3) years from date of delivery to original purchaser. 

C. Hardware and Spring Components Warranty:  Manufacturer's standard form in which 
manufacturer agrees to repair or replace components against defects in material and 
workmanship within specified warranty period. 

1. Warranty Period:  One (1) year from date of delivery to original purchaser. 

D. Additional Limited Warranty requirements in accordance with manufacturer’s full 
standard limited warranty documentation.  
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following: 

1. AlumaView AV200 as manufactured by Raynor 1101 East River Rd. P. O. Box 
448; Dixon, IL 61021-0448 Owner to furnish and install the full view sectional doors 
as specified in this section. Owner has entered into a National Account agreement 
with DH Pace. For and further information, contact the owner’s Required National 
Account Vendor, 1901 East 119th Street, Olathe, KS 66061; Contact DH Pace 
National Accounts Division for National Account furnished and installed pricing; 
Adam Poslosky, call 816-480-2361 or email Amy.Wiehl@dhpace.com 

 
2. High lift clearance is to be 1’-6” at the door header. Set track with 2:12 pitch to 

angle track higher toward the back of shop for an overhead clearance of +/-14’-0” 
clear between finished floor and bottom of track under the vehicle lift. 

B. Alternative comparable product: Subject to compliance with requirements, provide the 
following:  

1. Clopay Model 903 Full View Aluminum Doors, as manufactured by Clopay Building 
Products Company, 8585 Duke Boulevard, Mason, OH 45040; Contact Clopay 
National Accounts Division for National Account furnished and installed pricing; 
Toll Free Tel: 800-526-4301 option #5; Email: nationalaccounts@clopay.com  
Web: www.clopaycommercial.com. 

2. Wayne-Dalton Model 452 Aluminum Full View Aluminum Doors as manufactured 
by Wayne-Dalton Corp, Mount Hope, OH 44660.   

C. Motor operator: Shall be Lift-Master Professional Line Model T Industrial Duty Trolley 
Operator motor operator.  

2.2 SECTIONAL DOOR 

A. Door Construction: 

1. Panel Sections:  Material: 2 inches (51mm) thick, 6063-T6 aluminum alloy stiles 
and rails joined together with 5/16-inch (8 mm) diameter screws. Aluminum panels 
0.050 inch (1.3 mm) thick or glazing (when specified) fill the spaces between stiles 
and rails.  

2. Combined dimension of two adjoining intermediate meeting rails 3-13/16 inches 
(97 mm). Bottom rail height 5-1/4 inches (133 mm). Top rail height 3-1/4 inches 
(83 mm) or 5-1/4 inches (133 mm) as determined by overall door width. End stiles 
3-3/8 inches (86 mm) or 6-1/2 inches (165 mm) wide as determined by overall door 
width. Center stiles 3-5/8 inches (92 mm) wide. 

3. Door size:  Refer to door schedule. 
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4. Panel Configuration:  Refer to door schedule (2’x2’ typical.) 
5. Glazing Thickness:  1/2 inch insulated tempered Low-E (consisting of 2 panes) 
6. Glazing Type:  Low-E  
7. Glazing Tint:  Clear 
8. Finish: Aluminum frame extrusions and filler panels finish coated. 

a. Exterior Finish to be Polyester White 

9. Locking:  No lock 

10. Seals: Bottom of door to have flexible U-shaped vinyl seal retained in aluminum 
rail. 

a. Bulb-type joint seal between sections. 

11. Tracks: 

a. Material: Hot-dipped galvanized steel (ASTM A 653), fully adjustable for 
adequate sealing of door to jamb or weather seal. 

b. Configuration type: Provide track configuration to maximize headroom 
available per plans. 

c. Track Size:  2 inches (51 mm). 

12. Mounting: 

a. Floor-to-Shaft Angle-Mount consisting of continuous angle extending from 
the floor, past header, completely up to door shaft for use with steel, wood, 
or masonry jambs. Continuous angle size not less than 2-5/16 inches by 4 
inches by 3/32 inch (59 by 102 by 2.5 mm) on 2-inch track. 

13. Spring Counterbalance:  Provided with aircraft-type, galvanized steel lifting cables 
with minimum safety factor of 5. Torsion Springs consisting of heavy-duty oil-
tempered wire torsion springs on a continuous ball-bearing cross-header shaft. 

a. Spring Cycle Requirements: High cycle: 50,000 cycles. 

14. Hardware:  All hinges and brackets will be made from hot-dipped galvanized steel. 
Track rollers will be case hardened inner steel races with 10 ball 2” rollers. 

a. Hinges and Brackets: Fabricated from galvanized steel. 
b. Track Rollers: 2 inches (50.8 mm) diameter consistent with track size, with 

hardened steel ball bearings. 
c. Perimeter Seal: Provide complete weather-stripping system to reduce air 

infiltration. Weather stripping shall be replaceable. For angle mounted doors 
provide angle clip-on seal. 
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2.3 OPERATOR 

A. General:  Provide electric door operator provided by door manufacturer for door with 
operational life specified complete with electric motor and factory pre-wired motor 
controls, starter, gear-reduction unit, clutch, control devices, integral gearing for locking 
door, and accessories required for proper operation. Comply with NFPA 70. Do not 
include photo eye accessory. 

B. Disconnect Device:  Provide hand-operated disconnect or mechanism for emergency 
manual operation while disconnecting motor, without affecting timing of limit switch.  
Mount disconnect and operator so they are accessible from floor level. 

C. Design operator so motor may be removed without disturbing limit switch adjustment and 
without affecting emergency auxiliary operator. 

D. Provide control equipment complying with NEMA ICS1, NEMA ICS 2, and NEMA ICS 6, 
with NFPA 70 Class 2 control circuit, maximum 24-V, AC or DC. 

E. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A 
insulated, electric motor, complying with NEMA MG 1, with overload protection, sized to 
start, accelerate, and operate door in either direction, from any position, at not less than 
2/3 fps and not more than 1 fps, without exceeding nameplate ratings or considering 
service factor. 

1. Type:  Mechanical. 
2. HP:  1/2 hp (373 W). 
3. Power Characteristics: 

a. 115 V 
b. 1 phase 

4. Service Factor:  NEMA MG 1. 
5. Coordinate wiring requirements and electrical characteristics of motors with 

building electrical system. 

F. Remote Control Station door location:  Provide continuous contact, 3-button control 
station with push-button controls labeled “Open,” “Close,” and “Stop.” 

G. Additional Remote-Control Station at counter control:  Control wiring to Push Buttons at 
counter control to be “Open-Stop” only, no “Close.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine wall and overhead areas, including opening framing and blocking, with installer 
present, for compliance with requirements for installation tolerances, clearances, and 
other conditions affecting performance of work in this section.  Proceed with installation 
only after unsatisfactory conditions have been corrected.  
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3.2 PREPARATION 

A. Prepare surfaces using the methods recommended by the manufacturer for achieving 
the best result for the substrate under the project conditions. 

3.3 INSTALLATION 

A. Install sectional doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified in accordance with the approved shop drawings. 

B. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid 
installation of track and door-operating equipment.  Repair galvanized coating on tracks 
according to ASTM A780. 

C. Adjust hardware and moving parts to function smoothly so that doors operate easily, free 
of warp, twist, or distortion.  Adjust doors and seals to provide weathertight fit around 
entire perimeter. 

3.4 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain sectional doors. 

END OF SECTION 083613  
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior and interior storefront framing. 
2. Exterior and interior manual-swing entrance doors and door frame units. 

1.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Aluminum-framed systems shall withstand the effects of the 
following performance requirements without exceeding performance criteria or failure 
due to defective manufacture, fabrication, installation, or other defects in construction: 

1. Movements of supporting structure indicated on Drawings including, but not limited 
to, story drift and deflection from uniformly distributed and concentrated live loads. 

2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal 

and structural movements to glazing. 
d. Noise or vibration created by wind and by thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Failure of operating units. 

B. Wind Loads:  As indicated on Drawings 

C. Deflection of Framing Members: 

1. Mullions designed for deflection limitations in accordance with AAMA TIR-a11 of 
L\175 up to 13’6” and L/240 plus 1/4” above 13’-6”. 

D. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E330 as follows: 

1. Uniform Load:  Static air design load of 20 psf shall be applied in the positive and 
negative direction in accordance with ASTM E330.  There shall be no deflection in 
excess of L/175 of the span of any framing member.  At a structural test load equal 
to 1.5 times the specified design load, no glass breakage or permanent set in the 
framing members in excess of 0.2% of their clear spans shall occur. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



E. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through 
fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested 
according to ASTM E283 at a minimum static-air-pressure difference of 6.24 lbf/sq. ft. 

F. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested 
according to ASTM E331; there shall be no leakage at a minimum static air pressure 
differential of 8 psf as defined in AAMA 501. 

G. Thermal Transmittance (u-factor):  When tested to AAMA specification 1503, the thermal 
transmittance (U-factor) shall not be more than the values shown on the construction 
drawings. All storefront systems shall include low-e glazing. See construction drawings, 
Sheet A-200 exterior materials schedule for requirements. 

H. Condensation resistance (CRF):  When tested to AAMA specification 1503, the 
condensation resistance factor shall not be less than: 

1. Glass to Exterior:  70 frame 69 glass (low-e) 
2. Glass to Center:  62 frame 68 glass (low-e) 
3. Glass to Interior:  56 frame 67 glass (low-e) 

1.3 SUBMITTALS 

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

B. Shop Drawings:  For aluminum-framed systems, include plans, elevations, sections, 
details, and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for drainage 
of moisture in the system to the exterior. 

C. Other Action Submittals: 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of 
supplier, detailing fabrication and assembly of entrance door hardware, as well as 
procedures and diagrams. 

D. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM E699 for testing indicated. 

C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in 
systems similar to those indicated for this Project. 
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D. Product Options:  Information on Drawings and in Specifications establishes 
requirements for systems' aesthetic effects and performance characteristics.  Aesthetic 
effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to adjoining 
construction.  Performance characteristics are indicated by criteria subject to verification 
by one or more methods including preconstruction testing, field testing, and in-service 
performance. 

E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, 
ICC/ANSI A117.1, and applicable state Building Codes. 

F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from 
single manufacturer. 

G. Preinstallation Conference:  Conduct conference at Project site 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of aluminum-framed systems that do not comply with 
requirements or that fail in materials or workmanship within specified warranty period. 

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

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components on which finishes do not comply with requirements or that 
fail in materials or workmanship within specified warranty period.  Warranty does not 
include normal weathering. 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following: 

1. Interior:  KAWNEER Trifab 450 (single glazed ¼” glass) 1-3/4” x 4-1/2”, center 
plane glass 

2. Exterior:  KAWNEER Trifab 451T (dual glazed/thermally broken frame)  
2” x 4 1/2”, center plane glass 

B. Or provide comparable product by one of the following: 

1. Trulite Glass & Aluminum Solutions 
2. EFCO Corporation 
3. Pittco Architectural Metals, Inc. 
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4. Oldcastle Glass, Inc. (formerly Vistawall Architectural Products) 
5. YKK AP America Inc. 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront 
manufacturer for strength, corrosion resistance, and application of required finish and 
not less than 0.070” wall thickness at any location for the main frame and complying with 
ASTM B221:  6063-T6 alloy and temper. 

B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-
corrosive and compatible with aluminum window members, trim hardware, anchors, and 
other components. 

C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated 
steel or iron complying with ASTM B633 for SC 3 severe service conditions or other 
suitable zinc coating; provide sufficient strength to withstand design pressure indicated. 

D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated 
steel complying with ASTM B456 for Type SC 3 severe service conditions, or zinc-coated 
steel or iron complying with ASTM B633 for SC 3 severe service conditions or other 
suitable zinc coating; provide sufficient strength to withstand design pressure indicated. 

E. Sealant:  For sealants required within fabricated storefront system, provide permanently 
elastic, non-shrinking, non-sag, and non-migrating type recommended by sealant 
manufacturer for joint size and movement. 

F. Tolerances:  Reference to tolerances for wall thickness and other cross-sectional 
dimensions of storefront members are nominal and in compliance with AA Aluminum 
Standards and Data. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials.  Where 
exposed shall be stainless steel. 

1. Use self-locking devices where fasteners are subject to loosening or turning out 
from thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

D. Perimeter Anchors:  When steel anchors are used, provide insulation between steel 
material and aluminum material to prevent galvanic action. 
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E. Packing, Shipping, Handling and Unloading:  Deliver materials in manufacturer's original, 
unopened, undamaged containers with identification labels intact. 

F. Storage and Protection:  Store materials protected from exposure to harmful weather 
conditions.  Handle storefront material and components to avoid damage.  Protect 
storefront material against damage from elements, construction activities, and other 
hazards before, during and after storefront installation. 

G. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts, complying with ASTM A123/A123M or ASTM A153/A153M. 

H. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding flashing compatible with adjacent materials. 

I. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 08 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or 
extruded, of profile and hardness required to maintain watertight seal. 

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

2.5 ENTRANCE DOOR SYSTEMS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following: 

1. Interior and exterior:  KAWNEER 260 Narrow stile (3 1/2”) entrance door. 
2. Or provide comparable products by one of the other manufacturers lists under 

section 2.1. 

B. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing 
operation. 

1. Door Construction:  2-1/4-inch overall thickness, with minimum 0.125-inch thick, 
extruded-aluminum tubular rail and stile members.  Mechanically fasten corners 
with reinforcing brackets that are deeply penetrated, and fillet welded or that 
incorporate concealed tie rods. 

2. Door Design:  As indicated 

a. Accessible Entrance Doors:  Smooth surfaced for width of door in area within 
10 inches above floor or ground plane. 

3. Glazing Stops and Gaskets:  Beveled, snap-on, extruded-aluminum stops and 
preformed gaskets. 
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a. Provide nonremovable glazing stops on outside of door. 

C. Entrance Door Hardware:  As specified in Division 08 Section "Door Hardware." 

2.6 ENTRANCE DOOR HARDWARE 

A. General:  Provide entrance door hardware and entrance door hardware sets indicated in 
section "Door Hardware Sets". 

B. NO HARDWARE SUBSTITUTIONS ALLOWED 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces 
by descaling or grinding. 

C. Framing Members, General:  Fabricate components that, when assembled, have the 
following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and 

moisture migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from exterior. 
7. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting 
stops. 

E. Entrance Door Frames:  Reinforce as required to support loads imposed by door 
operation and for installing entrance door hardware. 

F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the 
greatest extent possible.  Cut, drill, and tap for factory-installed entrance door hardware 
before applying finishes. 

H. After fabrication, clearly mark components to identify their locations in Project according 
to Shop Drawings. 
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2.8 ALUMINUM FINISHES 

A. Clear Anodic Finish: (Kawneer color #17 clear) AAMA 611, AA-M10C21A31, Class II,  
0.4 mils or thicker. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose.  

2. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 
Section "Joint Sealants" to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, and 
without warp or rack. 

F. Install glazing as specified in Division 08 Section "Glazing." 

G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions 
using concealed fasteners to greatest extent possible. 
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3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to perform inspections form energy code compliance when required. 

B. Repair or remove work if inspections indicate that it does not comply with specified 
requirements. 

END OF SECTION 084113 
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SECTION 087100 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Commercial door hardware for the following: 

a. Swinging doors 
b. Other doors to the extent indicated 

2. Cylinders for doors specified in other Sections. 

B. Related Sections include the following: 

1. Division 08 Section "Hollow Metal Doors and Frames" for door silencers provided 
as part of hollow-metal frames. 

2. See Door Hardware sets and notes at end of this section. 

1.3 SUBMITTALS 

A. Warranty:  Special warranty specified in this Section. 

B. Other Action Submittals: 

1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams.  
Coordinate the final door hardware sets with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of door hardware. 

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

b. Content:  Include the following information: 

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

2) Type, style, function, size, quantity, and finish of each door hardware. 
3) Complete designations of every item required for each door or opening 

including name and manufacturer. 
4) Fastenings and other pertinent information. 
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5) Location of each door hardware set, cross-referenced to Drawings, 
both on floor plans and in door and frame schedule. 

6) Explanation of abbreviations, symbols, and codes contained in 
schedule. 

7) Mounting locations for door hardware. 
8) Door and frame sizes and materials. 
9) List of related door devices specified in other Sections for each door 

and frame. 

c. Submittal Sequence:  Submit the final door hardware sets at earliest possible 
date, particularly where approval of the door hardware sets must precede 
fabrication of other work that is critical in Project construction schedule.  
Include Product Data, Samples, Shop Drawings of other work affected by 
door hardware, and other information essential to the coordinated review of 
the door hardware sets. 

C. Keying Schedule:  Prepared by or under the supervision of Installer detailing Owner's 
final keying instructions for locks.  Include schematic keying diagram and index each key 
set to unique door designations. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type and variety of door hardware from a single 
manufacturer, unless otherwise indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware 
delivered to Project site. 

B. Tag each item or package separately with identification related to the final door hardware 
sets, and include basic installation instructions, templates, and necessary fasteners with 
each item or package.  

1.6 COORDINATION 

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

B. Existing Hardware:  Where modifications to existing door hardware are required, field 
verify existing conditions and coordinate installation of door hardware to suit opening 
conditions and to provide for proper operation. 
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1.7 WARRANTY 

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

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of operators and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three (3) years from date of Substantial Completion, except as 
follows: 

a. Exit Devices:  Two (2) years from date of Substantial Completion. 
b. Manual Closers:  Ten (10) years from date of Substantial Completion. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, 
and removal and replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of door hardware Installer.  Include preventive 
maintenance, repair or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as required for proper door hardware operation.  Provide parts 
and supplies same as those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this 
Section and door hardware sets indicated in door and frame schedule 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
named manufacturers' products, products complying with BHMA standard 
referenced. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in "Door Hardware Sets" section. 
Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed 
for each door hardware type required. 
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2. References to BHMA Standards:  Provide products complying with these 
standards and requirements for description, quality, and function. 

2.2 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 

1. Three Hinges:  For doors with heights 61 to 90 inches 
2. Continuous geared hinge:  For aluminum frame entrance doors 

B. Template Requirements:  Provide only template-produced units. 

C. Hinge Weight:  Unless otherwise indicated, provide the following: 

1. Entrance Doors:  Heavy-weight hinges 
2. Doors with Closers:  Antifriction-bearing hinges 
3. Interior Doors:  Heavy-weight hinges 

D. Hinge Base Metal:  Unless otherwise indicated, provide the following: 

1. Exterior Continuous Geared Hinge:  Aluminum 
2. Exterior Hinges:  Stainless steel, with stainless-steel pin 
3. Interior Hinges:  Stainless steel, with stainless-steel pin 

E. Fasteners:  Comply with the following: 

1. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal 
doors.  Finish screw heads to match surface of hinges. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1. 

B. Template Hinge Dimensions:  BHMA A156.7. 

C. Manufacturers: 

1. See Door Hardware Sets. 

2.4 CONTINUOUS HINGES 

A. Continuous, Gear Type Hinges:  Extruded Aluminum 6063-T6, pinless, geared hinge 
leaves; joined by a continuous extruded-aluminum channel cap; with concealed, self-
lubricating thrust bearings.  Fabricated to full height of door and frame and to template 
screw locations; with components finished after milling and drilling are complete. 

B. Manufacturers: 

1. See Door Hardware Sets. 
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2.5 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, 
comply with ANSI A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting 
of the wrist and that operate with a force of not more than 5 lbf. 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall 
not require more than 15 lbf to release the latch.  Locks shall not require use of a key, 
tool, or special knowledge for operation. 

C. Lockset Designs:  Provide design indicated on Hardware Schedule. 

D. Lock Throw:  Comply with testing requirements for length of bolts required for labeled 
fire doors, and as follows: 

1. Bored Locks:  Minimum 1/2-inch (13-mm) latchbolt throw. 
2. Mortise Locks:  Minimum 3/4-inch (19-mm) latchbolt throw. 
3. Deadbolts:  Minimum 1-inch (25-mm) bolt throw. 

E. Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 

F. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows: 

1. Strikes for Bored Locks and Latches:  BHMA A156.2. 
2. Strikes for Mortise Locks and Latches:  BHMA A156.13. 
3. Strikes for Interconnected Locks and Latches:  BHMA A156.12. 
4. Strikes for Auxiliary Deadlocks:  BHMA A156.5. 
6. Flat-Lip Strikes:  For locks with three-piece antifriction latch bolts, as 

recommended by manufacturer. 
7. Extra-Long-Lip Strikes:  For locks used on frames with applied wood casing trim. 
8. Aluminum-Frame Strike Box:  Manufacturer's special strike box fabricated for 

aluminum framing. 

2.6 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets 
comply with the following: 

1. Bored Locks:  BHMA A156.2. 
2. Mortise Locks:  BHMA A156.13. 
3. Interconnected Locks:  BHMA A156.12. 

B. Bored Locks:  BHMA A156.2, Grade 1; Series 4000. Listed under Category F in BHMA's 
"Certified Product Directory." 

1. Manufacturers: 

a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
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C. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1 
Series 1000. Listed under Category F in BHMA's "Certified Product Directory." 

1. Manufacturers: 

a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 

2.7 EXIT DEVICES 

A. Exit Devices:  BHMA A156.3, Grade 1. Listed under Category G in BHMA's "Certified 
Product Directory." 

B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating 
devices are indicated to comply with accessibility requirements, comply with ANSI 
A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting 
of the wrist and that operate with a force of not more than 5 lbf. 

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

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction, for panic protection, based on testing according to UL 
305. 

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

F. Outside Trim:  Lever, Lever with cylinder, Pull, Pull with cylinder; material and finish to 
match locksets, unless otherwise indicated. 

1. Match design for locksets and latchsets, unless otherwise indicated. 

2.8 LOCK CYLINDERS 

A. Standard Lock Cylinders:  Grade 1 unless Grade 1A is indicated. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, 
stainless steel, or nickel silver, and complying with the following: 

1. Number of Pins:  Seven. 
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam. 
3. Rim Type:  Cylinders with back plate, flat-type vertical or horizontal tailpiece, and 

raised trim ring. 
4. Bored-Lock Type:  Cylinders with tailpieces to suit locks. 
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a. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as 
complying with pick and drill-resistant testing requirements in UL 437  
(Suffix A). 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with 
the following: 

1. Interchangeable Cores:  Core insert, removable by use of a special key; usable 
with other manufacturers' cylinders, see hardware schedule. 

D. Construction Keying:  Comply with the following: 

1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 
construction keys without cylinder removal.  Provide 10 construction master keys. 

2. Construction Cores:  Provide construction cores that are replaceable by permanent 
cores. 

a. Replace construction cores with permanent cores as directed by Owner. 

E. Manufacturer: 

1. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 

2.9 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference, and as follows: 

1. Master Key System:  Cylinders are operated by a change key and a master key. 
2. Keyed Alike:  Key all cylinders to same change key. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and 
include the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  In addition to one (1) extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three (3) 
b. Master Keys:  Five (5) 
c. Grand Master Keys:  Five (5) 

2.10 KEY CONTROL SYSTEM 

A. Key Control Cabinet:  BHMA A156.5, Grade 1; metal cabinet with baked-enamel finish; 
containing key-holding hooks, labels, two (2) sets of key tags with self-locking key 
holders, key-gathering envelopes, and temporary and permanent markers; with key 
capacity of 150 percent of the number of locks. 
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2.11 OPERATING TRIM 

A. See hardware schedule. 

2.12 CLOSERS 

A. See hardware schedule 

2.13 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1 unless Grade 2 is indicated 

1. Provide wall stops for doors unless other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops 
are not appropriate, provide overhead holders. 

2.14 DOOR GASKETING 

A. Standard:  BHMA A156.22. Listed under Category J in BHMA's "Certified Product 
Directory." General:  Provide continuous weather-strip gasketing on exterior doors.  
Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.  
See hardware schedule. 

1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and 
frame. 

B. Air Leakage:  Not to exceed 0.50 cfm per foot of crack length for gasketing other than 
for smoke control, as tested according to ASTM E283. 

C. Gasketing Materials:  ASTM D2000 and AAMA 701/702. 

D. Available Manufacturers:  See hardware schedule. 

2.15 THRESHOLDS 

A. Standard:  BHMA A156.21. Listed under Category J in BHMA's "Certified Product 
Directory." 

B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility 
requirements, comply with ANSI A117.1. 

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

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 
mm) high. 

D. Available Manufacturers:  See hardware schedule. 
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2.16 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or 
trade name displayed in a visible location except in conjunction with required fire-rated 
labels and as otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only.  

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

C. Fasteners:  Provide door hardware manufactured to comply with published templates 
generally prepared for machine, wood, and sheet metal screws.  Provide screws 
according to commercially recognized industry standards for application intended, 
except aluminum fasteners are not permitted.  Provide Phillips flat-head screws with 
finished heads to match surface of door hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is 
closed, except for units already specified with concealed fasteners.  Do not use 
through bolts for installation where bolt head or nut on opposite face is exposed 
unless it is the only means of securely attaching the door hardware.  Where 
through bolts are used on hollow door and frame construction, provide sleeves for 
each through bolt. 

2.17 FINISHES 

A. Standard:  BHMA A156.18, as indicated in door hardware sets. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  Noticeable 
variations in the same piece are not acceptable.  Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor 
construction, and other conditions affecting performance. 
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B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series. 

1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to ANSI 
A250.6. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames." 

2. See drawings for accessible mounting heights. 

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

1. Set units level, plumb, and true to line and location.  Adjust and reinforce 
attachment substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners. 
Space fasteners and anchors according to industry standards. 

C. Key Control System:  Tag keys and place them on markers and hooks in key control 
system cabinet, as determined by final keying schedule. 

D. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant 
complying with requirements specified in Division 7 Section "Joint Sealants." 

3.4 ADJUSTING 

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

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close 
freely from an open position of 30 degrees. 
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2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly 
engage lock bolt. 

3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust 
sweep period so that, from an open position of 70 degrees, the door will take at 
least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to 
the leading edge of the door.  

B. Occupancy Adjustment:  Approximately three months after date of Substantial 
Completion, Installer's Architectural Hardware Consultant shall examine and readjust, 
including adjusting operating forces, each item of door hardware as necessary to ensure 
function of doors, door hardware, and electrified door hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain door hardware and door hardware finishes. 

3.7 DOOR HARDWARE SETS 

A. See drawings and Division 08 Section 087100 “Door Hardware Sets.” 

END OF SECTION 087100 
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SECTION 087110 - DOOR HARDWARE SETS 

PART 1 - GENERAL 

1.1 GENERAL NOTES: 

A. Finish for all hardware shall be VS26D/626 – Satin Chrome unless otherwise noted. 

B. Provide master and submaster systems, coordinate with owner. 

C. Submit shop drawing for approval. 

D. Adjust interior door closing to maximum 5 lbs. closing force. 

E. Adjust all exterior door closings to 8 lbs. closing force. 

F. Provide type of arm required for closure to be located on non-public side of door, unless 
otherwise noted. 

G. Coordinate arm type.  Provide compatible strike plate at all locksets. 

H. Exterior insulated hollow metal door to have closed top. 

I. All cylinders shall be by “BEST” access systems. 

J. All boxed locksets shall be “SCHLAGE D-Series.” 

K. Lever type RHODES Series. 

L. Matching rose. 

M. All thresholds shall comply with ADA regulations. 

**NO SUBSTITUTIONS ALLOWED FOR HARDWARE LISTED THIS SCHEDULE** 
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1.2 DOOR HARDWARE SETS 
 

Door Hardware Set No. 1 – Exterior 
Entrance Door – aluminum door and frame. 

 
 SINGLE Entrance Door 
 

No. Item Description Manufacturer Finish 
1 
per 
Door 

Securing Devices Dead Locking 
Latch Lock w/ 
paddle, cylinder 
dogging feature 

Adams-Rite 
4510 Dead latch 
w/4590 Paddle 

628 clear 
anodized 

1 
per 
Door 

Security Devices Replacement 
cylinder for 
storefront factory 
lock cylinder 

Best Cormax M 
series 

 

 
 DOUBLE Entrance Door 
 

No. Item Description Manufacturer Finish 
1 
per 
Leaf 

Securing Devices Panic device with 
concealed vertical 
rod, top and 
bottom latch, with 
cylinder dogging 
feature 

Adams-Rite 
8611 – C36 

628 clear 
anodized 

1 
per 
Door 

Security Devices Replacement 
cylinder for 
storefront factory 
lock cylinder 

Best Cormax M 
series 

 

 
 SINGLE and DOUBLE Entrance Door 
 

No. Item Description Manufacturer Finish 
1 
per 
Leaf 

Operating Trim 12” Vertical offset 
Pull Handle 

Aluminum door 
manufacturer 

Clear 
anodized 

1 
per 
Leaf 

Closing Devices Surface overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 

1 
per 
Leaf 

Accessories Weather-stripping 
system consists 
of perimeter seal, 
bottom sweep 
and brush pile at 
astragal 

Aluminum door 
manufacturer 
standard 
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1 
per 
Door 

Threshold 4” x 1/2” 
aluminum 
handicapped 
accessible 

Aluminum door 
manufacturer 
standard 

Aluminum 

 
Door Hardware Set No. 2 – Exterior 
Entrance Door – aluminum door and frame. 

 
No. Item Description Manufacturer Finish 
1 
per 
Door 

Security Devices Dead Locking 
Latch Lock with 
Paddle 

Adams-Rite 
4510 Dead Latch 
with 4590 
Paddle 

626 

1 
per 
Door 

Security Devices Replacement 
cylinder for 
storefront factory 
lock cylinder 

Best Cormax M 
series 

 

1 
per 
Door 

Hanging Device Full mortised 
roton concealed 
HD cont. hinge 

Hager #780-224 
HD 

Clear 
anodized 
aluminum 

1 
per 
Leaf 

Operating Trim 12” Vertical Pull 
Handle 

Aluminum door 
manufacturer 

Clear 
anodized 

1 
per 
Leaf 

Closing Devices Surface overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 

1 
per 
Leaf 

Stops and Holders Auxiliary stop Glynn-Johnson 
104S 

US32D 
Satin 
Stainless 

1 
per 
Leaf 

Accessories Weather-stripping 
system consists 
of perimeter seal, 
bottom sweep 

Aluminum door 
manufacturer 
standard 

 

1 
per 
Door 

Threshold 4” x 1/2” 
aluminum 
handicapped 
accessible 

Aluminum door 
manufacturer 
standard 

Aluminum 
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Door Hardware Set No. 3 – Interior 
Entrance Door – aluminum door and frame. 

 
No. Item Description Manufacturer Finish 
1 
per 
Door 

Security Devices Dead Lock Adams-Rite 
1850 

626 

1 
per 
Leaf 

Hanging Device Full mortised 
roton concealed 
HD cont. hinge 

Hager #780-224 
HD 

Clear 
anodized 
aluminum 

1 
per 
Leaf 

Operating Trim Push and Pull 
bars 

Aluminum door 
manufacturer 

Clear 
anodized 

1 
per 
Leaf 

Closing Devices Surface overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 

1 
per 
Leaf 

Accessories Weather-stripping 
system consists 
of perimeter seal, 
bottom sweep 

Aluminum door 
manufacturer 
standard 

 

1 
per 
Door 

Threshold 4” x 1/2” 
aluminum 
handicapped 
accessible 

Aluminum door 
manufacturer 
standard 

Aluminum 

 
Door Hardware Set No. 4 – Exterior 
Exterior Door – exit only.  Exit lock.  Exterior:  Blank plate Interior:  always free for egress. 

 
No. Item Description Manufacturer Finish 
1.5 
pair 
per 
Leaf 

Hanging Device 4 1/2 x 4 1/2 SS 
Ball Bearing Fully 
Mortised HD 
hinges 

Hager BB1199 SS 

 Protective Trim Silencers Integral with 
door frame 

 

1 
per 
Leaf 

Closing Devices Surface overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 
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1 
per 
Leaf 

Accessories Weather-
stripping: 
perimeter seal – 
neoprene at 
hinge side and 
top rail bottom 
sweep recessed 
at bottom rails 

Zero 824N 
 
 
Zero 254A 

 

1 
per 
Door 

Threshold 4” x 1/2” 
aluminum 
handicapped 
accessible 

Aluminum door 
manufacturer 
standard 

Aluminum 

1 
per 
Door 

Panic Push Bar Rim exit device Adams-Rite Exit 
Device 8700 
Series 

 

Door Hardware Set No. 5 – F-76 Privacy Lock 
Push button locking. Can be opened from outside with small screwdriver, turning the inside 
lever or closing door releases button. 

 
No. Item Description Manufacturer Finish 
1 
per 
Door 

Security Devices Bored Lock with 
Lever Handle 
Trim 

Schlage ND40S 
RHO 

626 

1.5 
pair 
per 
Leaf 

Hanging Device 4 1/2 x 4 1/2 SS 
Ball Bearing Fully 
Mortised HD 
hinges 

Hager BB1199 SS 

 Protective Trim Silencers Integral with door 
frame 

 

1 
per 
Leaf 

Closing Devices Surface 
overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 

1 
per 
Door 

Threshold Marble (provide 
only when 
ceramic tile is 
used on floor) 

ADA Compliant  
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Door Hardware Set No. 6 – Passageway 
 

 
No. Item Description Manufacturer Finish 
1 
per 
Door 

Security Devices Lever Handle 
Trim 

Schlage  
ND10S-SPA 
RHO 

626 

1.5 
pair 
per 
Leaf 

Hanging Device 4 1/2 x 4 1/2 SS 
Ball Bearing Fully 
Mortised HD 
hinges 

Hager BB1199 SS 

 Protective Trim Silencers Integral with door 
frame 

 

1 
per 
Leaf 

Closing Devices Surface overhead 
mounted closer 
with hold open 
feature 

LCN 4040 689 

1 
per 
Door 

Threshold Aluminum ADA Compliant Aluminum 

END OF SECTION 087110 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to this 
Section: 

1. Entrance doors. 
2. Storefront framing. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design glass, according to governing Building Code by a qualified 
professional engineer, using the following design criteria: 

1. Design Wind Pressures:  As indicated on Drawings. 

1.3 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

1.4 QUALITY ASSURANCE 

A. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are 
indicated.  Refer to these publications for glazing terms not otherwise defined in this 
Section or in referenced standards. 

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000-90, "North American 
Glazing Guidelines for Sealed Insulating Glass Units for Commercial and 
Residential Use." 

B. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark 
glazing with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction or the manufacturer.  Label shall indicate manufacturer's 
name, type of glass, thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC. 
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1.5 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard 
form in which coated-glass manufacturer agrees to replace coated-glass units that 
deteriorate within specified warranty period.  Deterioration of coated glass is defined as 
defects developed from normal use that are not attributed to glass breakage or to 
maintaining and cleaning coated glass contrary to manufacturer's written instructions.  
Defects include peeling, cracking, and other indications of deterioration in coating. 

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

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in 
which insulating-glass manufacturer agrees to replace insulating-glass units that 
deteriorate within specified warranty period.  Deterioration of insulating glass is defined 
as failure of hermetic seal under normal use that is not attributed to glass breakage or to 
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior 
surfaces of glass. 

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

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum. Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, or Kind FT heat-
treated float glass as needed to comply with "Performance Requirements" Article.  
Where tempered glass is indicated, provide Kind FT heat-treated float glass. 

2.2 GLASS PRODUCTS 

A. Float Glass:  ASTM C1036, Type I, Quality-Q3, Class I (clear) unless otherwise 
indicated. 

B. Heat-Treated Float Glass:  ASTM C1048; Type I; Quality-Q3; Class I (clear) unless 
otherwise indicated; of kind and condition indicated. 

2.3 INSULATING GLASS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work. 

B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E2190, and 
complying with other requirements specified. 
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1. Sealing System:  Dual seal. 
2. Spacer:  Manufacturer's standard spacer material and construction. 

2.4 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness 
required to maintain watertight seal, made from the following: 

1. Neoprene complying with ASTM C864. 
2. EPDM complying with ASTM C864. 
3. Silicone complying with ASTM C1115. 
4. Thermoplastic polyolefin rubber complying with ASTM C1115. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets 
complying with ASTM C509, Type II, black; of profile and hardness required to maintain 
watertight seal. 

1. Application:  Use where soft compression gaskets will be compressed by inserting 
dense compression gaskets on opposite side of glazing or pressure applied by 
means of pressure-glazing stops on opposite side of glazing. 

2.5 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 
manufacturer. 

B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85,  
plus or minus 5. 

C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

D. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement 
(side walking). 

E. Cylindrical Glazing Sealant Backing:  ASTM C1330, Type O (open-cell material), of size 
and density to control glazing sealant depth and otherwise produce optimum glazing 
sealant performance. 

2.6 INSULATING-GLASS TYPES 

A. Product: Vitro Solarban 90, provided by Vitro Architectural Glass. 

B. Glass Type:  Low-e-coated, clear insulating glass. 

1. Overall Unit Thickness:  1 inch (25 mm). 
2. Thickness of Each Glass Lite:  6.0 mm. 
3. Outdoor Lite:  Float glass or Fully tempered float glass, as indicated on drawings. 
4. Interspace Content:  Argon. 
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5. Indoor Lite:  Float glass or fully tempered float glass, as indicated on drawings. 
6. Low-E Coating:  Pyrolytic or sputtered on second surface. 
7. Provide safety glazing labeling. 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation 
to provide necessary bite on glass, minimum edge and face clearances, and adequate 
sealant thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course 
of compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 
mm). 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

3.2 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass. Do not apply markers to glass surface. 
Remove nonpermanent labels and clean surfaces.  

B. Protect glass from contact with contaminating substances resulting from construction 
operations.  If, despite such protection, contaminating substances do come into contact 
with glass, remove substances immediately as recommended in writing by glass 
manufacturer. 
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C. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for 
buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing by 
glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 
damaged from natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum board. 

1.2 SUBMITTALS 

A. Product Data:  None Required 

PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C36/C36M or ASTM C1396/C1396M, as applicable to 
type of gypsum board indicated and whichever is more stringent. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. American Gypsum Co. 
b. Certainteed Corporation. 
c. G-P Gypsum. 
d. National Gypsum Company. 
e. USG Corporation. 

B. Regular Type: 

1. Thickness:  5/8 inch. 
2. Long Edges:  Tapered. 

C. Flexible Type:  Manufactured to bend to fit radii and to be more flexible than standard 
regular- type gypsum board of same thickness. 

1. Thickness:  1/4 inch. 
2. Long Edges:  Tapered. 

D. Ceiling Type:  Manufactured to have more sag resistance than regular-type gypsum 
board. 
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1. Thickness:  1/2 inch. 
2. Long Edges:  Tapered. 

E. Moisture- and Mold-Resistant Type:  With moisture- and mold-resistant core and 
surfaces. 

1. Thickness:  5/8 inch. 
2. Long Edges:  Tapered. 

F. Fire Resistant (Type X) Type: Meeting ASTM C 1396, includes additives to be utilized in 
fire rated assemblies.  

1. Thickness:  5/8 inch. 
2. Long Edges:  Tapered. 

2.2 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C1047. 

1. Material:  Plastic 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. L-Bead:  L-shaped; exposed long flange receives joint compound. 
d. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
e. Expansion (control) joint. 
f. Curved-Edge Cornerbead:  With notched or flexible flanges. 

2.3 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, and damaged surface areas, use setting-type taping 
compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, 
and trim flanges, use drying-type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 
4. Finish Coat:  For third coat, use, sandable topping compound. 
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2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

C. Steel Drill Screws:  ASTM C1002, unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members 
from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

D. Sound Attenuation Blankets:  ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from 
glass, slag wool, or rock wool. 

E. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

F. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and 
mold damaged. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4 to 1/2-inch wide spaces at these locations, and 
trim edges with edge trim where edges of panels are exposed.  Seal joints between 
edges and abutting structural surfaces with acoustical sealant. 

3.2 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Regular Type:  Vertical surfaces, unless otherwise indicated. 
2. Flexible Type:  As indicated on Drawings, and where required for curved assembly. 
3. Ceiling Type:  Ceiling surfaces, soffits. 
4. Moisture- and Mold-Resistant Type:  Toilet room and mechanical rooms. 
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3.3 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 
2. LC-Bead:  Use at exposed panel edges. 
3. L-Bead:  Use where indicated. 
4. U-Bead:  Use at exposed panel edges. 
5. Curved-Edge Cornerbead:  Use at curved openings. 

3.4 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration.  Promptly remove residual joint compound from 
adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not 
intended for tape. 

3.5 PROTECTION 

A. Protect installed products from damage from weather, water, condensation, direct 
sunlight, construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet, or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 095123 - ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes acoustical tiles and concealed suspension systems for ceilings. 

1.2 SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory, or an 
NVLAP-accredited laboratory. 

B. Fire-Test-Response Characteristics: 

1. Surface-Burning Characteristics:  Acoustical tiles complying with ASTM E1264 for 
Class C materials, when tested per ASTM E84. 

a. Smoke-Developed Index:  0-450 
b. Flame Spread:  76-200 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Acoustical Ceiling Units:  Full-size tiles equal to 5.0 percent of quantity installed. 
2. Suspension System Components:  Quantity of each concealed grid and exposed 

component equal to 5.0 percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL TILE CEILINGS, GENERAL 

A. Acoustical Tile Standard:  Comply with ASTM E1264. 

B. Metal Suspension System Standard:  Comply with ASTM C635. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



C. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A641/A641M, 
Class 1 zinc coating, soft temper. 

1. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM 
C635, Table 1, "Direct Hung") will be less than yield stress of wire but provide not 
less than 0.106-inch diameter wire. 

D. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, 
manufacturer's standard moldings for edges and penetrations that comply with seismic 
design requirements; formed from sheet metal of same material, finish, and color as that 
used for exposed flanges of suspension system runners. 

2.2 ACOUSTICAL TILES FOR ACOUSTICAL TILE CEILING 

A. Products:  See drawings 

B. Classification:  Provide tiles complying with ASTM E1264 for type and form as follows: 

1. Type III, mineral base with painted finish; Form 2, water felted 

C. Color:  See drawings 

D. LR:  Not less than .80 

E. NRC:  Not less than .50, Type E-400 mounting per ASTM E795 

F. CAC:  Not less than 35 

G. Edge/Joint Detail: Angled Tegular 

2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL TILE CEILING 

A. Products:  See drawings 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C636, per manufacturer's written instructions and CISCA's "Ceiling 
Systems Handbook." 

B. Measure each ceiling area and establish layout of acoustical tiles to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at 
borders. 
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C. Suspend ceiling hangers from building's structural members, plumb and free from 
contact with insulation or other objects within ceiling plenum.  Splay hangers only where 
required to miss obstructions; offset resulting horizontal forces by bracing, 
countersplaying, or other equally effective means.  Where width of ducts and other 
construction within ceiling plenum produces hanger spacings that interfere with location 
of hangers, use trapezes or equivalent devices.  When steel framing does not permit 
installation of hanger wires at spacing required, install carrying channels or other 
supplemental support for attachment of hanger wires. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area 
and where necessary to conceal edges of acoustical tiles.  Screw attach moldings to 
substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, 
leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  Miter corners 
accurately and connect securely. 

E. Install suspension system runners so they are square and securely interlocked with one 
another. Remove and replace dented, bent, or kinked members. 

F. Install acoustical tiles in coordination with suspension system and exposed moldings and 
trim. Place splines or suspension system flanges into kerfed edges so tile-to-tile joints 
are closed by double lap of material. 

END OF SECTION 095123 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Resilient base. 

1.3 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. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of 
each type, color, pattern, and size of resilient product installed. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
manufacturer, but not less than 50 deg F or more than 90 deg F. 

1.5 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less 
than 65 deg F or more than 85 deg F, in spaces to receive resilient products during the 
following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within 
range recommended by manufacturer, but not less than 55 deg F or more than 85 deg 
F. 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 
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PART 2 - PRODUCTS 

2.1 VINYL BASE  

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

1. Johnsonite, Inc. 

B. Product Standard:  ASTM F1861, Type TV (vinyl, thermoplastic). 

1. Group:  I (solid, homogeneous). 
2. Style and Location: 

a. Style B, Cove:  Provide in areas with resilient flooring. 

C. Minimum Thickness:  0.125 inch (3.2 mm). 

D. Height:  4 inches (102 mm). 

E. Lengths:  Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard 
length. 

F. Outside Corners:  Job formed or preformed. 

G. Inside Corners:  Job formed or preformed. 

H. Color:  #20 Charcoal. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement based 
or blended hydraulic-cement-based formulation provided or approved by resilient-
product manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 
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1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until they are the same temperature as the space where 
they are to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops 
of adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
resilient base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners:  Install preformed corners before installing straight pieces. 

H. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches (76 mm) in length. 
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a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches (76 mm) in length. 

a. Miter or cope corners to minimize open joints. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products. 

B. Perform the following operations immediately after completing resilient-product 
installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

C. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513  
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SECTION 096516 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials, and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Resilient sheet flooring for commercial traffic. 
2. Substrate preparation. 

B. Related Work:  The following items are not included in this Section and are specified 
under the designated Sections: 

1. Section 033000 CAST-IN-PLACE CONCRETE for concrete substrate; slab 
surface tolerances; vapor retarder for applications on or below grade; 
requirement for 83/90-degree riser and tread edge angle for stair tread and 
nosing. 

C. References (Industry Standards): 

1. ASTM International (ASTM): 

a. ASTM D2047 Standard Test Method for Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured by the James 
Machine 

b. ASTM E648 Standard Test Method for Critical Radiant Flux of Floor 
Covering Systems Using a Radiant Heat Energy Source 

c. ASTM E662 Standard Test Method for Specific Optical Density of 
Smoke Generated by Solid Materials 

d. ASTM F925 Standard Test Method for Resistance to Chemicals of 
Resilient Flooring 

e. ASTM F970 Standard Test Method for Static Load Limit 
f. ASTM F1303 Standard Specification for Sheet Vinyl Floor Covering with 

Backing 
g. ASTM F1514 Standard Test Method for Measuring Heat Stability of 

Resilient Flooring by Color 
h. ASTM F1515 Standard Test Method for Measuring Light Stability of 

Resilient Flooring by Color Change 
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2. International Organization for Standardization (ISO): 

a. ISO 140 Measurement of sound insulation in buildings and of 
building elements 

3. National Fire Protection Association (NFPA): 

a. NFPA 253 Test Method for Critical Radiant Flux of Floor Covering 
Systems Using a Radiant Energy Source 

b. NFPA 258 Test Method for Specific Density of Smoke Generated by 
Solid Materials 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's product data, installation instructions and 
maintenance instructions for each material and accessory proposed for use. 

B. Samples:  Submit three (3) representative samples of each product specified for 
verification. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer must be capable of providing technical field 
service representation. 

B. Installer Qualifications:  Must be installed by professional flooring installers experienced 
at installing commercial resilient floor covering products and have sufficient 
professional liability insurance coverage (aka Errors and Omissions Insurance) for the 
project. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in labeled packages. Store and handle in strict compliance with 
manufacturer's recommendations. Protect from damage due to weather, excessive 
temperatures, and construction operations. 

B. Deliver materials sufficiently in advance of installation to condition materials to the 
required temperature for 48-hours prior to installation. 

1.6 PROJECT CONDITIONS 

A. Maintain ambient and concrete temperature and humidity levels as described within the 
installation instructions. 

1.7 WARRANTY 

A. Provide manufacturer’s standard limited warranty. 
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PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURER 

A. Provide Formative Sheet by Matter Surfaces, 179 Campanelli Parkway, Stoughton, MA 
02072; Telephone 800-628-7462; Fax 781-344-1537; www.mattersurfaces.com. 

2.2 RESILIENT SHEET FLOORING 

A. Slip Resistant Resilient Sheet Flooring: 

1. Product Name:  3.9 mm Formative Sheets by Matter Surfaces. 
2. ASTM Specification:  F1303 Standard Specification for Sheet Vinyl Floor 

Coverings with Backings - Meets specification. 
3. Limited Wear Warranty:  10 years. 
4. Material:  Vinyl flooring. 
5. Composition:  Heterogeneous vinyl flooring. 
6. Color:  Standard colors as offered. 
7. Surface:  28 mils UV cured PU wear layer. 
8. Back of Sheet:  Blown PVC. 
9. Material Size:  6-ft. 7-inch x 65-ft (2m x 20m). 
10. Thickness:  3.9mm. 
11. Flammability (E648/NFPA 253):  ≥ 0.45 watts/sq. cm for Class 1 is required. 
12. Smoke Density (ASTM E662/NFPA 258):  < 450 is required - Meets Class 1 - 

Pass both flaming and non- flaming modes. 
13. Slip Resistance (ASTM D2047): Static coefficient of friction:  ≥ 0.7, tested 

both wet and dry, not suitable for ramps. 
14. VOCs:  FloorScore certified and CA 01350 compliant. 
15. Static Load (ASTM F970):  ≤ 0.005 inches is required - Exceeds requirements. 
16. Substrate Preparation:  Per the Formative Sheet documentation. 

 

B. Slip Resistant Resilient Sheet Flooring: 

1. Product Name:  2.85 mm Formative Sheet by Matter Surfaces. 
2. ASTM Specification:  F1303 Standard Specification for Sheet Vinyl Floor 

Coverings with Backings - Meets specification. 
3. Limited Wear Warranty:  10 years. 
4. Material:  Vinyl flooring. 
5. Composition:  Heterogeneous vinyl flooring. 
6. Color:  Standard colors as offered. 
7. Surface:  28 mils UV cured PU wear layer. 
8. Back of Sheet:  Slightly blown PVC. 
9. Material Size:  6-ft. 7-inch x 65-ft (2m x 20m). 
10. Thickness:  2.85mm. 
11. Flammability (E648/NFPA 253):  ≥ 0.45 watts/sq. cm for Class 1 is required - 

Meets Class 1. 
12. Smoke Density (ASTM E662/NFPA 258):  < 450 is required - Pass both flaming 

and non- flaming modes. 
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13. Slip Resistance (ASTM D2047):  Static coefficient of friction:  ≥ 0.7, tested both 
wet and dry, not suitable for ramps. 

14. VOCs:  FloorScore certified and CA - 01350 compliant. 
15. Static Load (ASTM F970):  ≤ 0.005 inches is required - Exceeds requirements. 
16. Substrate Preparation:  Per the Formative Sheet documentation. 

PART 3 - EXECUTION 

3.1 GENERAL CONTRACTOR RESPONSIBILITIES 

A. Supply a safe, climate-controlled building and subfloor that meets the requirements of 
ASTM F710 Standard Practice for Preparing Concrete Floors to Receive Resilient 
Flooring, or as detailed in the Matter Surfaces Formative Sheet installation instructions 
is required. This includes a structurally sound concrete subfloor; new concrete slabs 
must conform to ASTM C33/C33M - Standard Specification for Concrete Aggregate. 

B. All on and below grade concrete subfloors require a confirmed effective vapor retarder 
with a low permeance (≤ 0.1), having a minimum thickness of 10 mils or meeting the 
requirements of ASTM E1745 - Standard Specification for Water Vapor Retarders 
Used in Contact with Soil or Granular Fill under Concrete Slabs. Confirm vapor 
retarder was placed directly underneath the concrete, above the granular fill. If this is 
not possible then a topically applied moisture mitigation system that conforms to ASTM 
F3010 - Standard Practice for Two-Component Resin Based Membrane-Forming 
Moisture Mitigation Systems for Use Under Resilient Floor Coverings is required. It 
must be applied following the manufacturer’s written instructions. Chemical adhesive 
removers must not be used. 

C. Moisture testing is mandatory for all areas that do not use an effective mitigation 
system is used that conforms to ASTM F3010, following the protocol of ASTM F2170 - 
Standard Test Method for Determining Relative Humidity in Concrete Slabs using in 
situ Probes, regardless of grade level or whether the concrete is freshly poured or 
classified as an older slab. It is the responsibility of the General Contractor/End User 
to have the concrete subfloor tested for moisture. It is also recommended that an 
International Concrete Repair Institute (ICRI) Tier 2 Certified Technician performs the 
moisture testing. The test results must not exceed the maximum acceptable relative 
humidity for the adhesive. If they do, the installation must not proceed until either the 
subfloor dries to an acceptable level, or an effective mitigation system is used that 
conforms to ASTM F3010 installed following the manufacturer’s written instructions. 
The test methodology and results including photographs must be documented and 
provided to the Flooring Contractor, General Contractor, owner and/or architect. 

D. A secure storage and installation area that is maintained permanently or temporarily at 
the required ambient service temperature and humidity, so the flooring contractor can 
acclimate the flooring materials is required for at least 48 hours prior to, during and 72 
hours after the application of the flooring. 

E. Areas with direct prolonged exposure to sunlight must be protected with the use of Low 
E glass doors and windows, facades, or a protective film over the glass. 
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F. Areas of the flooring that are subject to direct sunlight through doors or windows must 
have them covered using blinds, curtains, cardboard or similar for the time of the 
installation and 72-hours after the installation to allow the adhesive to cure. 

G. Prevent all traffic for a minimum of 12 hours and rolling loads for 72 hours to allow the 
adhesive to cure. If required, after 12 hours, protect the flooring from damage during 
construction operations using Masonite, plywood or a similar product, ensuring first that 
the flooring surface is free of all debris. Lay panels so that the edges form a butt joint 
and tape the joint to prevent both movement and debris entrapment beneath them. 
Inspect immediately before covering and after removal for final acceptance. 

3.2 FLOORING CONTRACTOR RESPONSIBILITIES 

A. Provide professional flooring installers experienced at installing commercial resilient 
floor coverings with sufficient professional liability insurance coverage (aka Errors and 
Omissions Insurance) for the project. 

B. Provide an effective installation manager to manage the project and installers and 
ensure that all of the required procedures are followed as detailed in the Matter 
Surfaces Formative Sheet installation instructions. This includes obtaining the moisture 
test results (from GC/EU) and making sure they are acceptable prior to installing the 
flooring. 

END OF SECTION 096516 
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SECTION 097200 - WALL COVERINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Vinyl wall covering. See finish schedule for locations. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data on physical characteristics, durability, fade resistance, and fire-test-
response characteristics. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install wall coverings until spaces are 
enclosed and weathertight, wet work in spaces is complete and dry, work above ceilings 
is complete, and temporary HVAC system is operating and maintaining ambient 
temperature and humidity conditions at levels intended for occupants after Project 
completion during the remainder of the construction period. 

B. Lighting:  Do not install wall covering until lighting that matches conditions intended for 
occupants after Project completion is provided on the surfaces to receive wall covering. 

C. Ventilation:  Provide continuous ventilation during installation and for not less than the 
time recommended by wall-covering manufacturer for full drying or curing. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: As determined by testing identical wall coverings 
applied with identical adhesives to substrates according to test method indicated below 
by a qualified testing agency. Identify products with appropriate markings of applicable 
testing agency.  
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1. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified 
testing agency. Identify products with appropriate markings of applicable testing 
agency. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Fire-Growth Contribution:  No flashover and heat and smoke release according to 
NFPA 286. 

2.2 VINYL WALL COVERING  

A. Manufacturers:  Subject to compliance with requirements, 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Inpro IPC 
Rigid Sheet Vinyl-Fusion 405, Color: Dove Gray 0106 or comparable product by one of 
the following: 

1. Inpro Corporation. 

C. Description:  Provide mildew-resistant products in rolls from same production run and 
complying with the following: 

2.3 ACCESSORIES 

A. Adhesive:  Mildew-resistant, nonstaining adhesive, for use with specific wall covering 
and substrate application indicated and as recommended in writing by wall-covering 
manufacturer. 

B. Seam Tape:  As recommended in writing by wall-covering manufacturer. 

C. Provide matching corner guards for all outside corners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for levelness, wall plumbness, maximum moisture content, and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation.  
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B. Clean substrates of substances that could impair bond of wall covering, including dirt, 
oil, grease, mold, mildew, and incompatible primers. 

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of 
flaking, unsound coatings, cracks, and defects. 

1. Gypsum Board:  Prime with primer as recommended in writing by primer/sealer 
manufacturer and wall-covering manufacturer. 

D. Check painted surfaces for pigment bleeding.  Sand gloss, semigloss, and eggshell finish 
with fine sandpaper. 

E. Remove hardware and hardware accessories, electrical plates and covers, light fixture 
trims, and similar items. 

F. Acclimatize wall-covering materials by removing them from packaging in the installation 
areas not less than 24 hours before installation. 

3.3 WALL-COVERING INSTALLATION 

A. Comply with wall-covering manufacturers' written installation instructions applicable to 
products and applications indicated. 

B. Cut wall-covering strips in roll number sequence.  Change the roll numbers at partition 
breaks and corners. 

C. Install strips in same order as cut from roll. 

1. For solid-color, even-texture, or random-match wall coverings, reverse every other 
strip. 

D. Install wall covering without lifted or curling edges and without visible shrinkage. 

E. Install wall covering as indicated in the finish schedule and/or as shown in interior 
elevations. Note not all rooms have wall elevations for all walls, therefore, finishes should 
extend to all walls. Install covering on horizontal sill surfaces also. 

F. Install seams vertical and plumb at least 6 inches (150 mm) from outside corners and 6 
inches (150 mm) from inside corners unless a change of pattern or color exists at corner.  
Horizontal seams are not permitted. 

G. Trim edges and seams for color uniformity, pattern match, and tight closure.  Butt seams 
without overlaps or gaps between strips. 

H. Fully bond wall covering to substrate.  Remove air bubbles, wrinkles, blisters, and other 
defects. 

I. Install corner guards on outside corners from the top of base to the bottom of chair rail 
and horizontally along windowsill areas. 
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3.4 CLEANING 

A. Remove excess adhesive at seams, perimeter edges, and adjacent surfaces. 

B. Use cleaning methods recommended in writing by wall-covering manufacturer. 

C. Replace strips that cannot be cleaned. 

D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture 
trims, and similar items. 

END OF SECTION 097200  
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SECTION 099113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the 
following exterior substrates: 

1. Concrete masonry units 
2. Steel 
3. Galvanized metal 
4. Foam Plastic Trim 

1.2 SUBMITTALS 

A. Product Data:  None Required 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) 
as materials applied and that are packaged for storage and identified with labels 
describing contents. 

1. Quantity:  Furnish an additional 1 gal. of each material and color applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 
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2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Colors:  As indicated in the finish schedule. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance 
of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

1. Concrete:  12 percent 
2. Masonry (Clay and CMU):  12 percent 
3. Wood:  15 percent 
4. Plaster:  12 percent 
5. Gypsum Board:  12 percent 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and 
surfaces are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates 
and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates and paint systems 
indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as 
required to produce paint systems indicated. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp 
lines and color breaks. 
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D. Protect work of other trades against damage from paint application.  Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 

E. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

END OF SECTION 099113 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the 
following interior substrates: 

1. Concrete 
2. Concrete masonry units 
3. Steel 
4. Galvanized metal 
5. Gypsum board 

1.2 SUBMITTALS 

A. Product Data:  None required 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) 
as materials applied and that are packaged for storage and identified with labels 
describing contents. 

1. Quantity:  Furnish an additional 1 gal. of each material and color applied. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Colors:  See finish schedule. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance 
of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

1. Concrete:  12 percent 
2. Masonry (CMU):  12 percent 
3. Gypsum Board:  12 percent 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and 
surfaces are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates 
and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as 
required to produce paint systems indicated. 
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C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp 
lines and color breaks. 

D. Protect work of other trades against damage from paint application.  Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 

E. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

END OF SECTION 099123 
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SECTION 102800 - TOILET ROOM ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Public-use washroom accessories. 

1.2 SUBMITTALS 

A. Product Data:  None Required 

PART 2 - PRODUCTS 

2.1 PUBLIC-USE WASHROOM ACCESSORIES 

A. See drawings. 

2.2 FABRICATION 

A. Keys:  Provide universal keys for internal access to accessories for servicing and 
resupplying. Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer.  Install units 
level, plumb, and firmly anchored in locations and at heights indicated. 

B. Secure mirrors to walls in concealed, tamper-resistant manner with special hangers, 
toggle bolts, or screws.  Set units level, plumb, and square at locations indicated, 
according to manufacturer's written instructions for substrate indicated. 

C. Install grab bars to withstand a downward load of at least 250 lbf, when tested according 
to method in ASTM F446. 

END OF SECTION 102800 
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Summary:  General requirements for motors, hangers and supports, and meters and 
gages. 

PART 2 - PRODUCTS 

2.1 HANGERS AND SUPPORTS 

A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic 
coated for hangers in direct contact with copper tubing. 

B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and 
shear capacities appropriate for supported loads and building materials. 

C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear 
capacities appropriate for supported loads and building materials. 

2.2 PRESSURE GAGES AND TEST PLUGS 

A. Pressure Gages:  Direct-mounting, indicating-dial type complying with ASME B40.100.  
Dry metal case, minimum 2-1/2-inch (63-mm) diameter with red pointer on white face, 
and plastic window.  Minimum accuracy 3 percent of middle half of range.  Range two 
times operating pressure. 

B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber 
core inserts and gasketed and threaded cap, with extended stem for units to be installed 
in insulated piping.  Minimum pressure and temperature rating 500 psig at 200 deg F 
(3450 kPa at 93 deg C). 

2.3 PLUMBING FIXTURES 

A. Provide all plumbing fixtures as shown and scheduled on the Drawings, unless otherwise 
noted.  All fixtures shall be white unless otherwise specified, complete with all required 
trim and supports.  All exposed metal piping and trim shall be chrome plated. 

B. Provide additional blocking in walls as required to provide rigid support for fixture 
hangers where concealed arm or chair carrier supports are not provided.  
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2.4 MECHANICAL SLEEVE SEALS 

A. Description: Modular sealing element unit, designed for field assembly, to fill annular 
space between pipe and sleeve. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 

plates to sealing elements.  Include one for each sealing element. 

2.5 SLEEVES 

A. Sleeves: The following materials are for wall, floor, slab, and roof penetrations: 

1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed 
with welded longitudinal joint. 

2. Steel Pipe:  ASTM A53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
3. Sleeve in subparagraph below is available with many end variations. 
4. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, 

with plain ends and integral waterstop, unless otherwise indicated. 

2.6 ESCUTCHEONS 

A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required 
to conceal protruding fittings and sleeves. 

1. ID: Closely fit around pipe, tube, and insulation of insulated piping. 
2. OD: Completely cover opening. 
3. Cast Brass: One piece, with set screw. 

a. Finish:  Rough brass. 
b. Finish:  Polished chrome-plate. 

4. Cast Brass:  Split casting, with concealed hinge and set screw. 

a. Finish: Rough brass. 
b. Finish: Polished chrome-plate. 

5. Stamped Steel: One piece, with set screw and chrome-plated finish. 
6. Stamped Steel: One piece, with spring clips and chrome-plated finish. 
7. Stamped Steel: Split plate, with concealed hinge, set screw, and chrome-plated 

finish. 
8. Stamped Steel: Split plate, with concealed hinge, spring clips, and chrome-plated 

finish. 
9. Stamped Steel: Split plate, with exposed-rivet hinge, set screw, and chrome-plated 

finish. 
10. Stamped Steel: Split plate, with exposed-rivet hinge, spring clips, and chrome-

plated finish. 
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11. Cast-Iron Floor Plate: One-piece casting.  

2.7 GROUT 

A. Nonshrink, Nonmetallic Grout:  ASTM C1107, Grade B. 

1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, 
nonstaining, noncorrosive, nongaseous, and recommended for interior and 
exterior applications. 

2. Design Mix:  5000-psig, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

2.8 FIRE-STOPPING 

A. Fire-Resistant Sealant:  Provide one-part elastomeric sealant formulated for use in a 
through- penetration fire-stop system for filling openings around duct and piping 
penetrations through walls and floors, having fire-resistance ratings equal to or greater 
than adjacent construction and as established by testing identical assemblies per ASTM 
E814 by Underwriters Laboratory, Inc. 

B. Fire-Stop Pipe Sleeves: As an option, and if approved by local codes, prefabricated fire-
stop pipe sleeves also may be utilized.  Pipe sleeves shall be UL Listed and tested in 
accordance with ASTM E814.  Sleeves shall be adjustable and shall be filled with 
ceramic fiber material to provide insulation and fire stopping.  Sleeves shall provide a 2-
hour fire rating. 

PART 3 - EXECUTION 

3.1 GENERAL PIPING INSTALLATIONS 

A. Install piping free of sags and bends. 

B. Install fittings for changes in direction and branch connections. 

C. Install sleeves for pipes passing through concrete and masonry walls and concrete floor 
and roof slabs. 

D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron 
pipes for wall sleeves. 

E. Install unions at final connection to each piece of equipment. 

F. Install dielectric unions and flanges to connect piping materials of dissimilar metals in 
gas piping. 

G. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar 
metals in water piping. 
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H. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 
partitions, and suspended ceilings according to the following: 

1. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set 
screw. 

2. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates. 
3. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, 

and chrome-plated finish. 
4. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips. 

I. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestop materials. 

3.2 GENERAL EQUIPMENT INSTALLATIONS 

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, 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. 

3.3 HANGERS AND SUPPORTS 

A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments within concrete 
or to structural steel. 

B. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems. 

C. Install powder-actuated drive-pin fasteners in concrete after concrete is cured.  Do not 
use in lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

D. Install mechanical-expansion anchors in concrete after concrete is cured.  Do not use in 
lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

E. Load Distribution:  Install hangers and supports so piping live and dead loading and 
stresses from movement will not be transmitted to connected equipment. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Specification Sections, install the following types: 

1. Adjustable Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750).  
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G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 
3/4 to NPS 20 (DN 20 to DN 500). 

3.4 PAINTING 
A. Painting of plumbing systems, equipment, and components as specified. 
B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 

materials and procedures to match original factory finish. 
C. Follow Division 09 painting requirements. 

3.5 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 larger 
in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of the 
base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as 

specified in Division 3 Section "Cast-in-Place Concrete." 

3.6 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. 

3.7 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. 
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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. 

3.8 EARTHWORK 

A. Perform all necessary excavating of widths and to depths required for the installation of 
all underground lines, materials, and equipment installed under this Contract, and 
including all backfilling, interior and exterior, except as otherwise shown or specified.  
The proposal shall include all excavation that may be necessary to complete the project, 
including any rock that may be encountered and the furnishing of proper backfill material 
where necessary. 

B. Include all necessary excavation and backfilling for the removal of existing utilities, 
equipment, and structures encountered under this Contract. 

C. The excavation shall be kept safe at all times.  Shoring and sheathing shall be used 
where necessary.  Additional shoring and sheathing shall be furnished and installed to 
safeguard the work.  Shoring and sheathing shall be provided in strict accordance with 
all applicable federal, State, county and local ordinances and regulations.  The 
excavation shall be kept free of water at all times.  Excavation below required depth shall 
be refilled with sand or gravel firmly compacted.  Provide bell holes to insure uniform 
bearing of all pipe.  Depth of excavation for all plumbing lines shall be sufficient to install 
lines at an even grade. 

D. All excess excavated materials shall be disposed of at points on the site designated by 
the Architect, or off the site at an approved land fill area.  The number of points at which 
this Contractor will be permitted to work, and the length of continuous open trench that 
will be permitted, will be governed by the Architect.  When using local streets for disposal 
of excavated materials, the Contractor must obtain approval of his trucking route 
(between the building site and the disposal site) from all local authorities and other 
governing agencies, prior to the disposal of excavated materials. 

E. To protect persons from injury and to avoid property damage, adequate barricades, 
construction signs, red lanterns, audible and visual warning signals, guards, etc. shall be 
placed and maintained during the progress of the construction work and until it is safe 
for traffic use.  Flag persons shall be utilized where required to properly control traffic 
and provide traffic safety.  Rules and regulations of the local, federal, county, and State 
authorities respecting safety provisions shall be observed. 
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F. Excavation for pipe laying and other work shall be conducted in a manner to cause the 
least interruption to traffic.  Where traffic must cross open trenches or open excavated 
areas, this Contractor shall provide suitable bridges.  Where existing concrete or 
pavement is encountered during the pipe laying operation, openings shall be made using 
the "saw cut" method. 

G. Adequate protection shall be provided for all existing or new structures, services, or 
utilities encountered in the excavation.  The protection shall include bracing, sheathing, 
supports, and other materials as required to maintain grade and alignment and to provide 
proper mechanical strength.  Any structures, services, or utilities damaged by the work 
of this Contractor shall be promptly repaired and placed in same condition as they 
originally were prior to such damage, by the Contractor at no additional cost to the 
Owner. 

H. Trenches shall be of sufficient width to provide a free working space on each side of the 
pipe, of not over 1/3 of the nominal diameter of the pipe and never less than 4", according 
to the size of the pipe and the character of the ground, but in every case, there shall be 
sufficient space between the pipe and the sides of the trench to thoroughly ram the 
backfilling around the pipe to secure tight joints.  In earth excavation, the trench shall be 
carried to the invert of the pipe.  Where rock excavation is encountered, the trench shall 
be carried to a point 6" below the invert of the pipe.  No pipe shall be bedded directly 
upon rock but shall be cushioned by a 6" layer of selected crushed stone or gravel. 

I. Include any required pumping, bailing, or drainage of water that may accumulate or be 
found in trenches or other excavated areas.  Trenches and excavated areas shall be 
kept free from water until the material in the joints has sufficiently hardened.  No pipe or 
masonry shall be laid in water and new laid masonry or pipe shall be protected so that 
no flood or surface water may enter same.  Protection shall be provided in a manner 
satisfactory to the Architect. 

J. After pipe lines and other equipment have been installed, tested, and inspected, the 
excavation shall be backfilled by this Contractor with the best carefully selected 
materials, free from stones, large pebbles, hard lumps, frozen earth, or debris.  No 
trenches or excavation shall be backfilled until lines and other equipment have been 
inspected and approved by the Architect.  Additional materials required for backfilling in 
excess of that obtained by excavating shall be provided by the Contractor and shall be 
of materials approved by the Architect.  Where necessary, backfill shall be hauled from 
off-site locations at no additional cost to the Owner.  No backfilling shall be done until 
systems are tested in the presence of and approved by the Architect.  Compaction under 
roadways, streets, avenues, parking areas, and other similar paved areas and within the 
building under slab on grade areas, shall be compacted to a minimum density equal to 
95% of the maximum dry density as determined by the Modified Proctor Test (ASTM 
D1557).  Compaction under walkways shall be compacted to a minimum density equal 
to 92% of the maximum dry density as determined by the Modified Proctor Test (ASTM 
D1557).  Compaction under lawn or unpaved areas shall be compacted to a minimum 
density equal to 85% of the maximum dry density as determined by the Modified Proctor 
Test (ASTM D1557).  All tests, including all costs of tests, shall be included under the 
Plumbing Contract. 
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K. The backfilling of trenches and excavated areas shall be placed in horizontal layers not 
exceeding 6" in thickness with each layer thoroughly consolidated and compressed with 
pneumatic rammers.  The backfilling shall be thoroughly tamped and rammed 
underneath and around the pipe and fittings.  No backfilling shall be done until all 
undermined earth or pavement shall have been broken down and the sides of the 
excavation made vertical or inclined outward.  The filling under, around, and for a 
distance of at least 1'-0" over all lines and other equipment shall be selected excavated 
materials with no particles larger than 2" and with each layer thoroughly compacted as 
specified above.  The remainder of the fill over all lines and other equipment to the 
surface of the adjoining ground shall be ordinary approved excavated materials placed 
in 6" layers and thoroughly compacted as herein specified. 

L. Restore the surface of all excavations to their original condition.  This shall include paved 
or unpaved streets, sidewalks, curbs, steps, roadways, driveways, avenues, parking 
areas, or turf.  Include all necessary raking, fertilizing, seeding, rough and finish grading.  
Coordinate all of the restoration work with the extent of work included under the General 
Contract.  Restore all surfaces to the satisfaction of the Architect.  Existing trees, shrubs, 
or turf damaged under this Contract shall be replaced to the satisfaction of the Architect. 

M. Any settling or washing out of earth after the initial installation shall be corrected by this 
Contractor. 

N. As the work progresses, record on the drawings all changes and deviations from the 
Contract Drawings.  Measurements shall include elevations and sufficient offset 
measurements from buildings to definitely locate all lines and other equipment installed 
or constructed under this Contract.  Two prints of the marked drawings shall be delivered 
to the Architect before final acceptance. 

3.9 CONCRETE WORK 

A. Furnish and install concrete work for all work included under this Contract.  Concrete 
bases shall be constructed for all equipment which would normally be set on the floor, 
except where shown or specified otherwise.  Bases and forms shall be of suitable 
dimensions for all equipment, or of sizes herein indicated. Include all concrete as 
required for patchwork. 

B. Interior bases shall be 4" high except where the contract drawings or specifications 
exceed this height.  Interior bases shall be reinforced with 6 x 6 x No. 10 gauge wire 
mesh and anchored through floor construction with 3/4" diameter bolts and rods.  Exterior 
bases shall be reinforced as noted.  Exterior bases shall be of thicknesses noted.  Anchor 
bolts for equipment shall be placed in base before equipment is set.  Bases shall be 4" 
longer each direction, then the equipment being installed, except where the Contract 
Documents specifically exceed this dimension. 

C. Laboratory tests and samples are not required, unless, in the opinion of the Architect, 
the concrete is not satisfactory, then the Contractor shall have a test and/or tests as 
directed.  All costs for tests, samples, etc., shall be included in this Contract. 
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D. All materials used for plain and reinforced concrete and the measuring, mixing, handling, 
placing and curing shall conform to current specifications of the American Concrete 
Institute (ACI 304 and ACI 318).  Cement shall be normal Portland cement, Type I or 
Type II, conforming to ASTM Designation C-150. 

E. Aggregates shall consist of sand of approved quality, crushed stone, and washed gravel, 
conforming to ASTM Standard Specification Designation C-33, and shall be supplied 
from a source approved by the Architect.  The maximum size of the aggregate shall be 
no larger than 1/5 of the narrowest dimensions between forms of the members for which 
the concrete is to be used; no larger than 3/4 of the minimum clear spacing between 
reinforcing bars.  All water for concrete shall be clean and free from injurious amounts of 
oil, acid, alkali, organic matter, or other deleterious substances. 

F. Slag in any form will not be permitted as an aggregate.  Proportions shall be in 
accordance with American Concrete Institute Standard "Recommended Practice for the 
Design of Concrete Mixes ACI 211.1."  The 28-day minimum compressive strength shall 
be 3,000 psi, except for precast concrete products as shown or specified. 

G. Provide all of these materials, as required by the drawings, or the specifications, or both.  
All bars shall be deformed, intermediate grade, new billet steel.  These materials shall 
conform in quality to Standard Specifications of the American Society for Testing 
Materials of the following applicable titles and serial designations: 

Bars 
Billet-Steel Bars for Concrete Reinforcement-------------------------------------- A 615 
Rail-Steel Bars for Concrete Reinforcement --------------------------------------- A 616 
Wire 
Cold-Drawn Steel Wire for Concrete Reinforcement ---------------------------- A 82 
Fabricated Materials 
Fabricated Steel Bar or Rod Mats for Concrete Reinforcement --------------- A 184 
Welded Steel Wire Fabric for Concrete Reinforcement ------------------------- A 185 

H. Forms shall be of steel or wood and shall conform to the shape, lines, grades, and 
dimensions of the concrete as required.  Forms shall be sufficiently tight to prevent 
leakage of mortar and shall be properly braced and tied together so as to maintain the 
desired position and shape during and after placing concrete.  Forms shall be removed 
in such a manner as to assure the complete safety of the structure.  All exposed corners 
or edges shall be chamfered. All burrs, fins, irregularities of forming, or spillage, shall be 
removed and the surface float or trowel finished to a smooth, straight surface. 
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I. Include all concrete required for piping installed in trenches at building footer locations.  
The Contractor shall locate underground piping within limits of the structure, in 
coordination with the General Contractor, to assure no footing will be undermined by 
trenching.  Any piping trench shall be located so the trench edge is not closer to any 
structural footing than 1-1/2 times the vertical distance from trench bottom to footing 
bottom.  In any event this condition is not met, it shall be the responsibility of the 
Contractor installing the piping to fill the trench with lean concrete, after piping is installed, 
to an elevation where the surface of the concrete shall not be closer to any footing than 
twice the vertical distance between footing bottom and the closest edges of the concrete 
poured in the trench.  Where excavations for piping extend under and perpendicular to 
a wall footing, the Contractor installing the piping shall fill the trench with concrete solidly 
to bottom of footing for a trench length of 3'-0" beyond each wall face. 

END OF SECTION 220500 
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL (Not Applicable) 

PART 2 - PRODUCTS 

2.1 GENERAL-DUTY VALVES 

A. End Connections:  Threads shall comply with ANSI B1.20.1.  Flanges shall comply with 
ANSI B16.1 for cast-iron valves and with ANSI B16.24 for bronze valves.  Solder-joint 
connections shall comply with ANSI B16.18. 

B. Valves shall be manufactured by Nibco as listed or approved equal unless otherwise 
specified. 

2.2 BUTTERFLY VALVES 

A. Butterfly Valves:  MSS SP-67, 200-psi CWP, 150-psi maximum pressure differential, 
ASTM A126 cast-iron body and bonnet, extended neck, stainless-steel stem, field-
replaceable EPDM or Buna N sleeve and stem seals, lug, style: 

1. Disc Type:  Nickel-plated ductile iron; 360 degrees offset. 
2. Operator for Sizes 5-inch NPS to 6-inch NPS:  Standard lever handle. 
3. Operator for Size 8-inch: Gear operator with position indicator. 

2.3 BALL VALVES 

A. Ball Valves, 4 Inches and Smaller:  MSS SP-110, Class 150, 400-psi CWP, ASTM B584 
bronze body and bonnet, 2-piece construction; full port; stainless steel ball and stem; 
Teflon seats and seals; threaded or soldered end connections: 

1. Operator:  Vinyl-covered steel lever handle. 
2. Stem Extension:  For valves installed in insulated piping. 

2.4 CHECK VALVES 

A. Swing Check Valves, 2 Inches and Smaller:  MSS SP-80; Class 150, 300-psi CWP; 
horizontal swing, Y-pattern, ASTM B62 cast-bronze body and cap, rotating bronze disc 
with rubber seat or composition seat, threaded or soldered end connections: 

B. Swing Check Valves, 2-1/2 Inches and Larger:  MSS SP-71, Class 125, 200-psi CWP, 
ASTM A126 cast-iron body and bolted cap, horizontal-swing bronze disc, flanged or 
grooved end connections. 
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2.5 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators (as required): 

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. Apollo Flow Controls; Conbraco Industries, Inc. 
b. WATTS. 
c. Zurn Industries, LLC. 

2. Standard: ASSE 1003. 
3. Pressure Rating: Initial working pressure of 150 psig. 
4. Size:  NPS 1. 
5. Design Flow Rate:  26.7 gpm. 
6. Design Inlet Pressure: 91 psig. 
7. Design Outlet Pressure Setting: 65 psig. 
8. Body: Bronze for NPS 2 (DN 50) and smaller. 
9. Valves for Booster Heater Water Supply: Include integral bypass. 
10. End Connections: Threaded for NPS 2 and smaller. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Use ball valves for shutoff duty. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves for each fixture and item of equipment. 

D. Install three-valve bypass around each pressure-reducing valve using throttling-type 
valves. 

E. Install valves in horizontal piping with stem at or above center of pipe. 

F. Install valves in a position to allow full stem movement. 

G. Install check valves for proper direction of flow in horizontal position with hinge pin level.  

END OF SECTION 220523 
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SECTION 220700 - PLUMBING INSULATION  

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum 
smoke- developed index of 50 according to ASTM E84. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Mineral-Fiber Blanket Insulation:  Comply with ASTM C553, Type II and ASTM C1290, 
Type I. 

B. Mineral-Fiber, Preformed Pipe Insulation:  Comply with ASTM C547, Type I, Grade A, 
with factory-applied ASJ. 

C. Mineral-Fiber Board Insulation:  Comply with ASTM C612, Type IA or Type IB.  For 
equipment applications, provide insulation without factory-applied jacket. 

D. Factory-Applied Jackets:  When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

E. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C1136. 

2.2 FIELD-APPLIED JACKETS 

A. Insulation jackets in this Article are for field applications.  ASTM C921, Type I, is for use 
over insulation on ducts, equipment, and pipes operating at below ambient temperatures 
at least part of the time or where a vapor barrier is required.  ASTM C921, Type II, is for 
use over insulation on ducts and pipes operating above ambient temperatures or where 
a vapor retarder is not required. 

B. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated. 

C. A properly sealed FSK jacket, common with most forms of factory-applied jackets for 
mineral-fiber insulation, meets vapor-retarder requirements of ASTM C921, Type I. 

D. A properly sealed foil, scrim, kraft-paper (FSK) jacket, common with most forms of 
factory-applied jackets for mineral-fiber insulation, meets vapor-retarder requirements of 
ASTM C921, Type I. 
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E. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper 
and aluminum foil. 

F. Although other thicknesses for PVC jackets are available, 25/50 flame-spread/smoke-
developed ratings apply only to thicknesses of 20 mils (0.5 mm) and less. 

G. PVC Jacket: High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for 
shop or field cutting and forming. 

1. Adhesive:  As recommended by insulation material manufacturer. 
2. PVC jackets are available in several colors.  Colored jackets may be used to 

replace field painting.  Ultraviolet rays fade colors in exterior applications.  Some 
colors (black, gray, and white) do not fade as quickly as other colors (red, orange, 
and green). 

3. PVC Jacket Color:  White or gray. 

H. Heavy PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 30-mil- 
thick, high-impact, ultraviolet-resistant PVC. 

1. Shapes:  45 and 90-degree, short and long-radius elbows, tees, valves, flanges, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply 
covers for lavatories for the disabled. 

2. Adhesive: As recommended by insulation material manufacturer. 

PART 3 - EXECUTION 

3.1 PIPE INSULATION INSTALLATION 

A. Comply with requirements of the Midwest Insulation Contractors Association's "National 
Commercial & Industrial Insulation Standards" for insulation installation on pipes and 
equipment. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install 
insulation continuously through penetrations.  Seal penetrations.   

D. Mineral-Fiber Insulation Installation: 

1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are 
indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier 
mastic and joint sealant. 

2. For insulation with factory-applied jackets on above ambient surfaces, secure laps 
with outward clinched staples at 6 inches (150 mm) o.c. 

3. For insulation with factory-applied jackets on below ambient surfaces, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing 
sealant. 
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E. Interior Piping System Applications:  Insulate the following piping systems: 

1. Domestic hot water. 
2. Recirculated domestic hot water. 
3. Roof drain bodies and horizontal rainwater leaders of storm water piping. 
4. Exposed water supplies and sanitary drains of fixtures for people with disabilities. 

F. Do not apply insulation to the following systems, materials, and equipment: 

1. Flexible connectors. 
2. Sanitary drainage and vent piping. 
3. Chrome-plated pipes and fittings, except for plumbing fixtures for people with 

disabilities. 
4. Piping specialties, including air chambers, unions, strainers, check valves, plug 

valves, and flow regulators. 

3.2 INDOOR PIPING INSULATION SCHEDULE 

A. Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawlspaces. 
2. Underground piping. 

B. Service:  Domestic hot water. 

1. Operating Temperature:  60 to 120 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Pipe, 2 inches diameter and smaller:  1 inch. 
b. Pipe, 2-1/2 inches diameter and larger:  1 inch. 

4. Field-Applied Jacket:  PVC, at all exposed locations, excluding Boiler Rooms. 
5. Vapor Retarder Required:  No. 
6. Finish:  None. 

C. Service:  Domestic cold water. 

1. Operating Temperature:  35 to 75 deg F. 
2. Insulation Material:  Mineral fiber or flexible elastomeric, as herein specified. 
3. Insulation Thickness:  1/2 inch. 
4. Field-Applied Jacket:  PVC, at all exposed locations, excluding Boiler Rooms. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

D. Service:  Horizontal Rainwater conductors. 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral fiber. 
3. Insulation Thickness:  1-inch. 
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4. Field-Applied Jacket:  None. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

E. Service:  Roof drain bodies. 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material:  Mineral fiber or flexible elastomeric. 
3. Insulation Thickness:  1 inch. 
4. Field-Applied Jacket:  None. 
5. Vapor Retarder Required:  Yes. 
6. Finish:  None. 

F. Service:  Exposed sanitary drains and domestic water supplies and stops for fixtures for 
the disabled. 

1. Operating Temperature:  35 to 120 deg F. 
2. Insulation Material:  Mineral fiber or flexible elastomeric. 
3. Insulation Thickness:  1 inch. 
4. Field-Applied Jacket:  PVC P-trap and supply covers. 
5. Vapor Retarder Required:  No. 
6. Finish:  None. 

END OF SECTION 220700  
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Performance Requirements:  Provide components and installation capable of producing 
domestic water piping systems with 80 psig unless otherwise indicated. 

B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for 
plastic piping and components. 

C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9." 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic 
piping components shall be marked with "NSF-pw." 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B88, Type L (ASTM B88M, Type B) water tube, drawn 
temper. 

B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

E. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

F. Copper Pressure-Seal-Joint Fittings: 
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1. Fittings for NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM-rubber, 
O-ring seal in each end. 

2.3 PVC PIPE AND FITTINGS 

A. PVC Schedule 80 Pipe:  ASTM D1785. 

1. PVC Schedule 80 Fittings:  ASTM D2466, socket type. 

2.4 PEX TUBE AND FITTINGS 

A. PEX Distribution System:  ASTM F877, SDR 9 tubing. 

B. Fittings for PEX Tube:  ASTM F1807, metal-insert type with copper or stainless-steel 
crimp rings and matching PEX tube dimensions. 

C. Manifold:  Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with 
ASTM F877; with plastic or corrosion-resistant-metal valve for each outlet. 

2.5 HDPE PIPE AND FITTINGS 

A. HDPE Pipe: SDR 9.  Installed as per requirements of the authority having jurisdiction 

2.6 VALVES 

A. Refer to Section 220523 "General Duty Valves for Plumbing Piping" for general-duty 
valves. 

PART 3 - EXECUTION 

3.1 INSTALLATIONS 

A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for basic piping installation requirements. 

B. Install wall penetration system at each service pipe penetration through foundation wall. 
Make installation watertight.  Comply with requirements in Division 22 Section "Common 
Work Results for Plumbing" for wall penetration systems. 

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with 
valve, inside the building at each domestic water service entrance.  Comply with 
requirements in Division 22 Section "Common Work Results for Plumbing" for drain 
valves, strainers, and pressure gages.  

D. Install domestic water piping with 0.25 percent slope downward toward drain horizontal 
piping and plumb for vertical piping. 
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E. Rough-in domestic water piping for water-meter installation according to utility 
company's requirements. 

F. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for basic piping joint construction. 

1. Soldered Joints:  Comply with procedures in ASTM B828 unless otherwise 
indicated. 

G. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for pipe hanger and support devices. 

H. Support vertical piping at each floor. 

I. 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. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, 
and coordinate with other services occupying that space. 

K. Install PEX piping with loop at each change of direction of more than 90 degrees. 

L. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 

or damaged. 

D. Soldered Joints for Copper Tubing:  Apply ASTM B813, water-flushable flux to end of 
tube.  Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube 
Handbook." 

E. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings 
with tools recommended by fitting manufacturer. 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, 
type, and thickness suitable for domestic water service.  Join flanges with gasket and 
bolts according to ASME B31.9. 
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G. Joint Construction for Solvent-Cemented Plastic Piping:  Clean and dry joining surfaces. 
Join pipe and fittings according to the following: 

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and 
solvent cements. Apply primer. 

2. PVC Piping:  Join according to ASTM D2855. 

H. Joints for PEX Piping:  Join according to ASTM F1807. 

I. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with 
materials of both piping systems. 

3.3 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 

1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping. 
2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but 

not smaller than sizes of water heater connections. 
3. Plumbing Fixtures:  Cold and hot-water-supply piping in sizes indicated, but not 

smaller than that required by plumbing code. 
4. Equipment:  Cold and hot-water-supply piping as indicated, but not smaller than 

equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

3.4 INSPECTING AND CLEANING 

A. Inspect and test piping systems as follows: 

1. Fill domestic water piping.  Check components to determine that they are not air 
bound and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 

B. Clean and disinfect water distribution piping by filling system with water/chlorine solution 
with at least 50 ppm (50 mg/L) of chlorine.  Isolate with valves and allow to stand for 24 
hours.  Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 
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3.5 PIPING SCHEDULE 

A. Underground, Service Entrance Piping:   

1. Schedule 80 PVC; socket fittings; and solvent-cemented joints 
2. SDR 9, HDPE Piping and fusion-welded joints 

B. Aboveground Distribution Piping:   

1. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); cast or wrought-
copper, solder-joint fittings; and soldered joints. 

2. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); copper pressure-
seal-joint fittings; and pressure-sealed joints. 

3. Only in concealed areas:  PEX tube, NPS 1 (DN 25) and smaller; fittings for PEX 
tube; and crimped joints. 

3.6 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 

1. Shutoff Duty:  Use bronze ball for piping NPS 2 and smaller. 
2. Throttling Duty:  Use bronze ball or globe valves for piping NPS 2 (DN 50) and 

smaller. 
3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty:  Hose-end drain valves. 

B. Install ball valves close to main on each branch and riser serving two or more plumbing 
fixtures or equipment connections and where indicated. 

C. Install ball valves on inlet to each plumbing equipment item, on each supply to each 
plumbing fixture not having stops on supplies, and elsewhere as indicated. 

D. Install drain valve at base of each riser, at low points of horizontal runs, and where 
required to drain water distribution piping system. 

END OF SECTION 221116 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING  

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Minimum Pressure Requirement for Soil, Waste, and Vent:  10-foot head of water (30 
kPa). 

B. Comply with NSF 14, "Plastic Piping Components and Related Materials," for plastic 
piping components. 

PART 2 - PRODUCTS 

2.1 PIPES AND FITTINGS 

A. PVC Plastic, DWV Pipe and Fittings:  ASTM D2665, Schedule 40, plain ends with PVC 
socket-type, DWV pipe fittings. 

B. Cast-Iron Soil Pipe and Fittings:  ASTM A74, Service class; ASTM C564 rubber gaskets. 

C. Hubless Cast-Iron Soil Pipe and Fittings:  ASTM A888 or CISPI 301, with ASTM C1277 
shielded couplings. 

2.2 CLEANOUTS 

A. Floor Cleanout Deck Plates:  Zurn ZN1400, with cast iron body and frame, bronze plug, 
scoriated nickel bronze top and securing screws. 

2.3 NON-FREEZE HYDRANTS AND HOSE BIBBS 

A. Non-freeze Wall Hydrant (NFWH):  Zurn Z1320 with copper casing and bronze working 
parts, integral vacuum breaker, ¾” inlet hose end outlet, stainless steel box and hinged 
cover and removable tee handle. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for basic piping installation requirements. 
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B. 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.” 

C. Install wall penetration system at each pipe penetration through foundation wall.  Make 
installation watertight.  Comply with requirements in Division 22 Section "Common Work 
Results for Plumbing" for wall penetration systems. 

D. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may 
be used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use 
long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or 
side by side with common drain pipe.  Straight tees, elbows, and crosses may be used 
on vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size 
of standard increasers and reducers if pipes of different sizes are connected.  Reducing 
size of drainage piping in direction of flow is prohibited. 

E. Lay buried building drainage piping beginning at low point of each system.  Install true 
to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of 
piping upstream.  Install required gaskets according to manufacturer's written 
instructions for use of lubricants, cements, and other installation requirements.  Maintain 
swab in piping and pull past each joint as completed. 

F. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 
100) and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

G. Install soil and waste drainage and vent piping according to ASTM D2665. 

H. Install underground soil and waste drainage piping according to ASTM D2321. 

I. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

J. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for basic piping joint construction. 

K. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" 
for pipe hanger and support devices. 

3.2 PIPE SCHEDULE 

A. Aboveground Applications:  Hubless Cast-Iron with shielded couplings or Schedule 40 
PVC. 
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B. Belowground Applications:  PVC schedule 80 plastic, DWV pipe and drainage-pattern 
fittings with cemented joints. 

END OF SECTION 221316 
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SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS  

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data. 

B. Comply with requirements of applicable NSF, AWWA, or FDA and EPA regulatory 
standards for tasteless and odorless, potable-water-tank linings. 

C. Comply with performance efficiencies prescribed in ASHRAE 90.2, "Energy Efficient 
Design of New Low-Rise Residential Buildings." 

D. Warranties:  Submit a written warranty executed by manufacturer agreeing to repair or 
replace water heaters that fail in materials or workmanship within five years from date of 
Substantial Completion.  Failures include, but are not limited to, tanks and elements. 

PART 2 - PRODUCTS 

2.1 WATER HEATERS, GENERAL 

A. Insulation:  Suitable for operating temperature and required insulating value.  Include 
insulation material that surrounds entire tank except connections and controls. 

B. Anode Rods:  Factory installed, magnesium. 

C. Combination Temperature and Pressure Relief Valve:  ASME rated and stamped and 
complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat 
input and pressure setting less than water heater working-pressure rating.  Select relief 
valve with sensing element that extends into tank. 

D. Drain Valve:  Factory or field installed. 

2.2 ELECTRIC WATER HEATERS 

A. Products: 

1. A.O. Smith 

B. Electric Water Heaters:  DEL-15, UL 174, 15-gal capacity; steel with 150-psig (1035-
kPa) working-pressure rating.  One electric, screw-in, immersion-type heating elements 
with adjustable thermostat for each element and wiring arrangement for non-
simultaneous operation with maximum 30-A circuit. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install temperature and pressure relief valves and extend to closest floor drain. 

B. Install vacuum relief valves in cold-water-inlet piping. 

C. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks 
without integral or fitting-type heat traps. 

D. Install shutoff valves and unions at hot- and cold-water piping connections. 

E. Install piping adjacent to machine to allow service and maintenance. 

F. Make piping connections with dielectric fittings where dissimilar piping materials are 
joined. 

G. Electrically ground units according to authorities having jurisdiction. 

3.2 FIELD QUALITY CONTROL 

A. In addition to manufacturer's written installation and startup checks, perform the 
following: 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

2. Verify that piping system tests are complete. 
3. Check for piping connection leaks. 
4. Check for clear relief valve inlets, outlets, and drain piping. 
5. Test operation of safety controls, relief valves, and devices. 
6. Energize electric circuits. 
7. Adjust operating controls. 
8. Adjust hot-water-outlet temperature settings.  Do not set above 120 deg F unless 

piping system application requires higher temperature. 

END OF SECTION 223300  
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Summary:  General requirements for motors, hangers and supports, and meters and 
gauges. 

B. Submittals:  Product Data for materials and equipment specified in this Section. 

1.2 COORDINATION 

A. Equipment Coordination: Mavis Discount Tire National Account Vendor 

1. Mavis Discount Tire has a national HVAC equipment agreement with American 
Standard. General Contractor is responsible for providing and installing the HVAC 
Equipment. Questions concerning quotes, pricing, and technical specifications 
shall be directed to Gwyn Services, Jeff Vance; Phone: 336-201-0856; Email:  
jeff.vance@gwynservices.com.  

PART 2 - PRODUCTS 

2.2 MOTORS 

A. Motor Characteristics: 

1. Motors 3/4 HP and Larger:  Three phase. 
2. Motors Smaller Than 3/4 HP:  Single phase. 
3. Frequency Rating:  60 Hz. 
4. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit 

voltage to which motor is connected. 
5. Service Factor:  1.15 for open drip-proof motors; 1.0 for totally enclosed motors. 
6. Duty:  Continuous duty at ambient temperature of 105 deg F (40 deg C) and at 

altitude of 3300 feet (1005 m) above sea level. 
7. 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. 

8. Enclosure:  Unless otherwise indicated, open drip-proof. 
9. Motors Used with Variable-Frequency Controllers:  Ratings, characteristics, and 

features coordinated with and approved by controller manufacturer. 
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2.3 HANGERS AND SUPPORTS 

A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic 
coated for hangers in direct contact with copper tubing. 

B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and 
shear capacities appropriate for supported loads and building materials. 

C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear 
capacities appropriate for supported loads and building materials. 

2.4 PRESSURE GAUGES AND TEST PLUGS 

A. Pressure Gauges:  Direct-mounting, indicating-dial type complying with ASME B40.100.  
Dry metal case, minimum 2-1/2-inch (63-mm) diameter with red pointer on white face, 
and plastic window.  Minimum accuracy 3 percent of middle half of range.  Range two 
times operating pressure. 

B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber 
core inserts and gasketed and threaded cap, with extended stem for units to be installed 
in insulated piping.  Minimum pressure and temperature rating 500 psig at 200 deg F 
(3450 kPa at 93 deg C). 

2.5 FIRE-STOPPING MATERIALS 

A. Fire-Stopping Materials:  Provide fire-stop systems and assemblies for filling openings 
around duct and piping penetrations through walls, partitions, and floors, having fire-
resistance ratings equal to or greater than adjacent construction and as established by 
testing identical assemblies per ASTM E119 or ASTM E814. 

1. The listing of the assembly/system proposed at each installation in one of the 
following shall be considered sufficient evidence of acceptable testing: 

a) Underwriters Laboratory, Inc. "Fire Resistance Directory" 
b) Factory Mutual System "Approval Guide" 
c) Warnock Hersey "Certification Listings" 
d) A current evaluation report from the National Evaluation Service ("NES") will 

also be acceptable 

2. Material T rating:  not less than F rating. 
3. It is the contractor's responsibility to determine the types of penetrations to be 

sealed and to select appropriate firestopping assemblies. 
4. If a tested assembly is not available for a particular penetration configuration, 

modify the penetration configuration to suit available assemblies; do not modify 
assembly configuration except as specifically stated in the test report or as 
approved by the authority having jurisdiction. 
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5. Provide products which: 

a) Allow normal expansion and contraction movement of the penetrating item 
without failure of the penetration seal. 

b) Emit no hazardous, combustible, or irritating by-products during installation 
or curing period. 

c) Do not require special tools for installation. 

B. Smoke-stopping:  Use any gunnable or pourable joint sealant suitable for the application; 
use only fully curing types where accessible in the finished work.  Provide products 
which: 

1. Allow normal expansion and contraction movement of the penetrating item without 
failure of the penetration seal. 

2. Emit no hazardous, combustible, or irritating by-products during installation or 
curing period. 

3. Do not require special tools for installation. 

C. Fire-Stop Pipe Sleeves:  At the option of the Contractor, and if approved by local codes, 
prefabricated fire-stop pipe sleeves also may be utilized.  Pipe sleeves shall be UL Listed 
and tested in accordance with ASTM E814 or ASTM E119. Sleeves shall be adjustable 
and shall be filled with ceramic fiber material to provide insulation and fire stopping.  
Sleeves shall provide a 2-hour fire rating. 

D. Labels:  Red, permanent marking using the words "Fire-Rated Assembly - Do Not Disturb 
- See Maintenance Instructions" and the testing agency designation, or equivalent as 
approved by the authority having jurisdiction. 

1. For marking firestopping and smokestopping assemblies, use self-adhesive tape 
or wired-on labels. 

2. For marking fire and smoke barriers and partitions and slabs themselves, use 
letters at least 2 inches high. 

2.6 INTEGRAL MOTOR STARTERS AND DISCONNECT SWITCHES 

A. Throughout this specification, where mechanical equipment is specified to be factory 
furnished with disconnect switches and/or motor starters, the equipment provided shall 
be furnished with combination full voltage magnetic starters and fused disconnect 
switches.  All starters and disconnect switches provided under Division 23 shall conform 
to applicable Division 26 specifications. 

B. The short circuit rating of starters and switches shall be no less than 10,000 AIC, or as 
elsewhere specified in Division 23 or 26, whichever is highest. 

C. Starters shall have three (3) current overload relays and low-voltage release.  Starters 
shall be furnished with "Hand-Off-Automatic" switch, red-run light, overload reset, a full 
set of extra interlocks with provisions for additional sets and a control transformer of 
ample capacity with 120-volt fused control circuit. 

D. Starter enclosure shall be NEMA 1 (or NEMA 3R where exposed to weather). 
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E. Where single phase motors are designated to be factory furnished with disconnect 
switches, the motor shall incorporate a NEMA KS 1, Type HD disconnect switch, with 
lockable handle. 

F. Disconnect switches shall be horsepower rated to match the horsepower of the motors 
plus 1.15 service factors. 

2.7 CEILING, WALL, AND SHAFT ACCESS PANELS 

A. The Division 23 Contractor shall provide factory-fabricated access panels for access to 
concealed dampers, valves and other equipment provided under Division 23 where no 
other means of access is available. Unless more restrictive requirements are referenced 
in Division 08, comply with the following: 

1. Access panels shall be of appropriate size but not less than 20x20 inches, flush 
type, hinged to drop down and out, screwdriver-operated, stainless steel in tile 
work and prime coated sheet steel in drywall, plaster or acoustical tile.  Exact 
locations and sizes of panels shall be determined by the Contractor, but panels 
shall be located for a symmetrical appearance. Locations for access panels in 
finished areas must be approved by the Architect/Engineer.  Access panels are 
not required at lift-out removable tile ceilings. 

2. At locations where access panels are installed in fire-rated construction, access 
panels shall contain the 1-1/2-hour fire-rated "B" label; and in addition, shall also 
be provided with layers of gypsum wall board in a thickness which will supply an 
additional one and two- hour fire rating equal to the fire rating of adjacent 
construction. 

PART 3 - EXECUTION 

3.1 MOTOR INSTALLATION 

A. Anchor motor assembly to base, adjustable rails, or other support, arranged and sized 
according to manufacturer's written instructions. 

3.2 GENERAL PIPING INSTALLATIONS 

A. Install piping free of sags and bends. 

B. Install fittings for changes in direction and branch connections. 

C. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor 
and roof slabs. 

D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron 
pipes for wall sleeves. 

E. Install unions at final connection to each piece of equipment. 
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F. Install dielectric unions and flanges to connect piping materials of dissimilar metals in 
gas piping. 

G. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar 
metals in water piping. 

3.3 GENERAL EQUIPMENT INSTALLATIONS 

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, 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. 

3.4 HANGERS AND SUPPORTS 

A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments within concrete 
or to structural steel. 

B. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems. 

C. Install powder-actuated drive-pin fasteners in concrete after concrete is cured.  Do not 
use in lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

D. Install mechanical-expansion anchors in concrete after concrete is cured.  Do not use in 
lightweight concrete or in slabs less than 4 inches (100 mm) thick. 

E. Load Distribution:  Install hangers and supports so piping live and dead loading and 
stresses from movement will not be transmitted to connected equipment. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Specification Sections, install the following types: 

1. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4 (DN 15 
to DN 100), to allow off-center closure for hanger installation before pipe erection. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following type: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 
3/4 to NPS 20 (DN 20 to DN 500). 
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3.5 CONTROL WIRING 

A. Power wiring will be provided under Division 26.  Unless otherwise indicated on the 
drawings, 120-volt control and interlock wiring for HVAC systems and equipment will also 
be provided under Division 26.  Low voltage (24 volt) control wiring for HVAC systems 
and equipment shall be provided under Division 23.  Coordinate all work between 
Divisions. 

B. Control wiring shall be in accordance with the National Electrical Code and Division 26 
of these specifications and shall not be in conflict with state and local codes.  All control 
wiring, including low voltage wiring, outside of control panels shall be run in rigid conduit 
or EMT, and installed in strict accordance with the requirements of NEC.  Wiring for 
controls, except the low voltage conductors, shall be single conductor solid or stranded 
copper not less than No. 12 AWG, 90 degrees C., with 600-volt Type THHN/THWN 
insulation.  Wiring in panel construction may be No. 16 or No. 18 AWG copper provided 
same is properly protected and/or is in accordance with the NEC.  No temperature control 
wiring installed under this contract shall be installed in the building lighting and power 
circuit system. 

C. Low voltage two conductor and three conductor wire shall be twisted (six turns per foot) 
16 AWG or 18 AWG wire, 1/32, 90 degrees C., 600-volt THHN/THWN insulation.  Cable 
shall be as manufactured by Alpha Wire Company, Belden Wire Company, Standard 
Wire and Cable or approved equal. 

D. All conduit, fittings, hangers and accessories for control wiring installed under Division 
23 shall conform to the levels of quality specified under Division 26. 

3.6 CLEANING AND PROTECTION 

A. Cleaning:  General cleaning requirements are specified in Division 01.  Upon completion 
of the work, clean the exterior surface of equipment, accessories, and trim installed. 

B. Protection of Surfaces: 

1. Protect new and existing surfaces from damage during the construction period. 
2. Provide plywood or similar material under equipment or materials stored on floors 

or roofs.  Provide protection in areas where construction may damage surfaces. 
3. Surfaces damaged during the construction shall be repaired or replaced at the cost 

of the Contractor at fault.  The method of repairing or replacing the surface shall 
be approved by the Owner and Architect. 

C. Protection of Equipment and Materials: 

1. Equipment and materials shall be stored in a manner that shall maintain an orderly, 
clean appearance.  If stored on-site in open or unprotected areas, equipment and 
material shall be kept off the ground and out of standing water by means of pallets 
or racks and covered with tarpaulins. 
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2. Equipment and material, if left unprotected and damaged or soiled, shall be 
repainted, repaired, or otherwise refurbished at the discretion of the Architect and 
Owner.  Equipment and material is subject to rejection by the Architect, if, in the 
opinion of the Architect or the manufacturer's engineering department, the 
equipment has deteriorated or been damaged to the extent that its utility, 
performance, or life expectancy has been reduced.  Rejected materials shall be 
replaced. 

3. During the construction period, protect ductwork, piping and equipment from 
damage and dirt.  Properly cap ductwork and piping.  Each system of piping shall 
be flushed to remove grit, dirt, sand, and other foreign matter for as long a time as 
required to thoroughly clean the systems. 

3.7 PAINTING AND FINISHING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09. 

B. Do not paint piping specialties with factory-applied finish. 

C. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

D. At locations where it is necessary to cut and patch existing construction, painting at each 
location shall be performed under this contract.  New finishes shall match existing 
finishes. 

3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

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

C. Field Welding:  Comply with AWS D1.1. 

D. Structural steel members installed at the exterior of the building or in damp or wet 
locations shall be hot dipped galvanized after fabrication.  Conform to ASTM A123.  
Where exterior structural steel members are cut, drilled or welded, or galvanizing is 
damaged, repair with a cold galvanizing repair compound with dry film containing not 
less than 93 percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-
Paint 20, as manufactured by ZRC Products Company, or equivalent. 

3.9 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 
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D. Where indicated on the drawings, install grade-mounted equipment on a hot dipped 
galvanized steel frame that sets the bottom of the unit 24” above the surrounding, 
finished grade.  The frame’s legs shall be securely anchored to a minimum 8” diameter 
cast in place concrete footers.  The footers shall extend to 40” below finished grade.  
Concrete, reinforcement, and formwork are specified in Division 31 Section "Cast-in-
Place Concrete." Coordinate anchor installation with concrete base. 

E. Cut, drill, and fit miscellaneous metal fabrications for heavy-duty steel trapezes and 
equipment supports. 

F. Fit exposed connections together to form hairline joints.  Field-weld connections that 
cannot be shop-welded because of shipping size limitations. 

G. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, 
appearance and quality of welds, and methods used in correcting welding work, and with 
the following: 

1. 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 

contours of welded surfaces match adjacent contours. 

3.10 GROUTING 

A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, 
pump and other equipment base plates, and anchors. Mix grout according to 
manufacturer's written instructions. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placing of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases to provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout according to manufacturer's written instructions.  

END OF SECTION 230500  
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. This Section includes testing and balancing to produce design objectives for air and 
hydronic systems. 

B. Certified Reports:  Submit two copies of reports prepared, as specified in this Section, 
on approved forms certified by test and balance firm. 

C. TAB Firm Qualifications:  Engage a TAB firm certified by AABC 

D. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing 
and Balancing Heating, Ventilating, and Air Conditioning Systems." 

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems' designs that may preclude proper test and balance of 
systems and equipment. 

B. Examine approved submittal data of HVAC systems and equipment. 

C. Examine system and equipment installations to verify that they are complete and that 
testing, cleaning, adjusting, and commissioning specified in individual Sections have 
been performed. 

D. Examine HVAC system and equipment installations to verify that indicated balancing 
devices, such as test ports, gage cocks, thermometer wells, flow-control devices, 
balancing valves and fittings, and manual volume dampers, are properly installed, and 
that their locations are accessible and appropriate for effective balancing and for efficient 
system and equipment operation. 

E. Examine systems for functional deficiencies that cannot be corrected by adjusting and 
balancing. 

F. Examine HVAC equipment to ensure that clean filters have been installed, belts are 
aligned and tight, and equipment with functioning controls is ready for operation. 
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G. Examine terminal units, such as air terminals, to verify that they are accessible, and their 
controls are connected and functioning. 

H. Examine automatic temperature system components to verify the following: 

1. Dampers, valves, and other controlled devices are operated by the intended 
controller. 

2. Dampers and valves are in the position indicated by the controller. 
3. Thermostats and humidistats are located to avoid adverse effects of sunlight, 

drafts, and cold walls. 
4. Sensors are located to sense only the intended conditions. 
5. Interlocked systems are operating. 
6. Changeover from heating to cooling mode occurs according to indicated values. 

I. Report deficiencies discovered before and during performance of test and balance 
procedures. 

3.2 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, 
and Air Conditioning Systems" and this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary to allow adequate performance of procedures.  After testing 
and balancing, close probe holes and patch insulation with new materials identical to 
those removed.  Restore vapor barrier and finish according to insulation Specifications 
for this Project. 

C. Mark equipment and balancing device settings with paint or other suitable, permanent 
identification material, including damper-control positions, valve position indicators, fan-
speed- control levers, and similar controls and devices, to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) and metric (SI) 
units. 

3.3 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare schematic diagrams of systems' "as-built" duct layouts. 

B. Determine the best locations in main and branch ducts for accurate duct airflow 
measurements. 

C. Verify that motor starters are equipped with properly sized thermal protection. 

D. Check for airflow blockages. 

E. Check condensate drains for proper connections and functioning. 

F. Check for proper sealing of air-handling unit components. 
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G. Check for proper sealing of air duct system. 

3.4 TOLERANCES 

A. Set HVAC system airflow and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus, or minus 10 
percent. 

2. Air Outlets and Inlets: Plus, or minus 10 percent. 

END OF SECTION 230593 
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SECTION 230700 - HVAC INSULATION 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum 
smoke- developed index of 50 according to ASTM E 84. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Mineral-Fiber Blanket Insulation:  Comply with ASTM C553, Type II and ASTM C1290, 
Type I. 

B. Flexible Elastomeric:  Closed-cell, sponge or expanded-rubber materials.  Comply with 
ASTM C 534, Type 1 for tubular materials and Type II for sheet materials. 

C. Mineral-Fiber, Pipe and Tank Insulation:  Complying with ASTM C1393, Type II or Type 
IIIA Category 2, or with properties similar to ASTM C612, Type IB; and having factory-
applied ASJ. 

1. Nominal Density:  2.5 lb./cu. ft. (40 kg/cu. m) or more. 
2. Thermal Conductivity (k-value) at 100 deg F (55 deg C) 0.29 Btu x in./h x sq. ft. x 

deg F (0.042 W/m x K) or less. 

D. Factory-Applied Jackets:  When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

E. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C1136. 

2.2 FIELD-APPLIED JACKETS 

A. Insulation jackets in this article are for field application.  ASTM C921, Type I, is for use 
over insulation on ducts operating at below ambient temperatures at least part of the 
time or where a vapor barrier is required.  ASTM C921, Type II, is for use over insulation 
on ducts operating above ambient temperatures or where a vapor retarder is not 
required.  

B. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated. 
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C. A properly sealed FSK jacket, common with most forms of factory-applied jackets for 
mineral-fiber insulation, complies with vapor-retarder requirements in ASTM C921, Type 
I. 

D. Metal Jacket:  See Editing Instruction No. 1 in the Evaluations for cautions about naming 
manufacturers and products.  See Section 016000 "Product Requirements." 

1. Aluminum Jacket:  Comply with ASTM B209/B209M, Alloy 3003, 3005, 3105, or 
5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules.  Among 

the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) 
barrier provides the least protection against galvanic corrosion, 3-mil (0.075-
mm) barrier offers better protection, and polysurlyn barrier offers the best 
protection.  For most indoor applications, 1-mil (0.025-mm) barrier is 
adequate.  For outdoor applications, select either 3-mil (0.075-mm) or 
polysurlyn barrier. 

c. Moisture Barrier for Indoor Applications:  1-mil- thick, heat-bonded 
polyethylene and kraft paper. 

d. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded 
polyethylene and kraft paper. 

2. Self-Adhesive Outdoor Jacket:  60-mil- thick, laminated vapor barrier and 
waterproofing membrane for installation over insulation located aboveground 
outdoors; consisting of a rubberized bituminous resin on a crosslaminated 
polyethylene film covered with white aluminum-foil facing. 

3. See Editing Instruction No. 1 in the Evaluations for cautions about naming 
manufacturers and products.  See Section 016000 "Product Requirements." 

a. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following:  Polyguard Products, Inc.; Alumaguard 60. 

PART 3 - EXECUTION 

3.1 INSULATION INSTALLATION 

A. Comply with requirements of the Midwest Insulation Contractors Association's "National 
Commercial & Industrial Insulation Standards" for insulation installation on pipes and 
equipment. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install 
insulation continuously through penetrations. Seal penetrations.  
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D. Mineral-Fiber Insulation Installation: 

1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are 
indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier 
mastic and joint sealant. 

2. For insulation with factory-applied jackets on above ambient surfaces, secure laps 
with outward clinched staples at 6 inches (150 mm) o.c. 

3. For insulation with factory-applied jackets on below ambient surfaces, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing 
sealant. 

4. Blanket and Board Insulation Installation on Ducts and Plenums:  Secure with 
adhesive and insulation pins. 

5. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. 

E. Plenums and Ducts Requiring Insulation: 

1. Interior and exterior supply and outdoor air. 
2. Interior and exterior return air located in nonconditioned space. 
3. Interior and exterior exhaust between isolation damper and penetration of building 

exterior. 

F. Plenums and Ducts Not Insulated: 

1. Metal ducts with duct liner. 
2. Factory-insulated plenums and casings. 
3. Flexible connectors. 
4. Vibration-control devices. 
5. Factory-insulated access panels and doors. 

3.2 FIELD-APPLIED JACKET INSTALLATION 

A. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 
end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with 
weatherproof sealant recommended by insulation manufacturer.  Secure jacket with 
stainless-steel bands 12 inches o.c. and at end joints. 

3.3 DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed duct insulation shall be the following: 

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. 

B. Exterior duct insulation shall be the following: 

1. Mineral-Fiber Blanket:  3 inches thick and 6-lb/cu. Ft. nominal density. 
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C. Refrigerant-gas pipe insulation shall be the following: 

1. Flexible Elastomeric:  1 inch thick. 

3.4 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. Ducts and Plenums, Concealed: 

1. None. 

C. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 
Inches: 

1. Aluminum, Smooth:  0.020 inch thick. 

END OF SECTION 230700 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



SECTION 231123 - FACILITY NATURAL GAS PIPING  

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  65 psig minimum unless otherwise indicated. 
3. Service Meter Minimum Operating Pressure:  5 psig 

B. Gas System Pressure:  One distribution pressure. 0.5 psig. 

C. Quality Assurance:  Comply with NFPA 54. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A234/A234M for butt welding and socket 

welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground 

joint, and threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, 

including bolts, nuts, and gaskets of the following material group, end connections, 
and facings: 

a. Material Group:  1.1. 
b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum O-

rings, and spiral-wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless-

steel underground. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

6. Mechanical Couplings: 

a. Steel flanges and tube with epoxy finish. 
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b. Buna-nitrile seals. 
c. Steel bolts, washers, and nuts. 
d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE 

pipe, or steel pipe to steel pipe. 
e. Steel body couplings installed underground on plastic pipe shall be factory 

equipped with anode. 

B. PE Pipe:  ASTM D2513, SDR 11. 

1. PE Fittings:  ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type 
with dimensions matching PE pipe. 

2. PE Transition Fittings:  Factory-fabricated fittings with PE pipe complying with 
ASTM D2513, SDR 11; and steel pipe complying with ASTM A53/A53M, black 
steel, Schedule 40, Type E or S, Grade B. 

3. Anodeless Service-Line Risers:  Factory fabricated, and leak tested. 

a. Underground Portion:  PE pipe complying with ASTM D2513, SDR 11 inlet. 
b. Casing:  Steel pipe complying with ASTM A53/A53M, Schedule 40, black 

steel, Type E or S, Grade B, with corrosion-protective coating covering.  Vent 
casing aboveground. 

c. Aboveground Portion:  PE transition fitting. 
d. Outlet shall be threaded or flanged or suitable for welded connection. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

4. Transition Service-Line Risers:  Factory fabricated, and leak tested. 

a. Underground Portion:  PE pipe complying with ASTM D2513, SDR 11 inlet 
connected to steel pipe complying with ASTM A53/A53M, Schedule 40, Type 
E or S, Grade B, with corrosion-protective coating for aboveground outlet. 

b. Outlet shall be threaded or flanged or suitable for welded connection. 
c. Bridging sleeve over mechanical coupling. 
d. Factory-connected anode. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

5. Plastic Mechanical Couplings, (NPS 1-1/2) and Smaller:  Capable of joining PE 
pipe to PE pipe. 

a. PE body with molded-in, stainless-steel support ring. 
b. Buna-nitrile seals. 
c. Acetal collets. 
d. Electro-zinc-plated steel stiffener. 

6. Plastic Mechanical Couplings, (NPS 2) and Larger:  Capable of joining PE pipe to 
PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe. 

a. Fiber-reinforced plastic body. 
b. PE body tube. 
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c. Buna-nitrile seals. 
d. Acetal collets. 
e. Stainless-steel bolts, nuts, and washers.  

7. Steel Mechanical Couplings:  Capable of joining plain-end PE pipe to PE pipe, 
steel pipe to PE pipe, or steel pipe to steel pipe. 

a. Stainless-steel flanges and tube with epoxy finish. 
b. Buna-nitrile seals. 
c. Stainless-steel bolts, washers, and nuts. 
d. Factory-installed anode for steel-body couplings installed underground. 

2.2 SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 

B. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant 
wire screen, with free area at least equal to cross-sectional area of connecting pipe and 
threaded-end connection. 

C. Service Meters:  Comply with gas company requirements. 

D. Metallic-Lined Plastic Underground Warning Tapes:  Polyethylene plastic tape with 
metallic core, 6 inches (150 mm) wide by 4 mils (0.1 mm) thick, solid yellow color, 
continuously inscribed with a description of the utility. 

2.3 VALVES 

A. General Requirements for Metallic Manual Gas Shutoff Valves:  Comply with ASME 
B16.33. 

1. CWP Rating:  125 psig. 

B. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 

1. Body:  Bronze, complying with ASTM B584. 
2. Ball:  Chrome-plated brass. 
3. Stem:  Bronze; blowout proof. 
4. Seats:  Reinforced TFE; blowout proof. 
5. Packing:  Separate packnut with adjustable stem packing threaded ends. 
6. CWP Rating:  600 psig (4140 kPa). 
7. Listing:  Valves NPS 1 ((DN 25)) and smaller shall be listed and labeled by an 

NRTL acceptable to authorities having jurisdiction. 
8. Service:  Suitable for natural gas service with "WOG" indicated on valve body. 
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C. Valve Boxes:  Cast iron, two section, with base to fit over valve and barrel minimum 5 
inches (125 mm) in diameter. 

D. Earthquake Valves:  ASCE 25 and UL listed; mechanically operated. 

E. Gas-Pressure Regulators:  Single stage, steel jacketed, and corrosion resistant.
 Include atmospheric vent and elevation compensator. 

1. Service-Pressure Regulators:  ANSI Z21.80; inlet pressure rating not less than 
system pressure. 

2. Line Pressure Regulators:  ANSI Z21.80; 2-psig maximum inlet pressure. 
3. Appliance Pressure Regulators:  ANSI Z21.18; 1-psig maximum inlet pressure. 
4. Gas-Pressure Regulator Vents:  Factory- or field-installed, stainless-steel screen 

in opening when not connected to vent piping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural gas piping system to verify actual locations of piping 
connections before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping 
section. 

B. Inspect natural gas piping according to the International Fuel Gas Code to determine 
that natural gas utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for prevention of accidental 
ignition. 

3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural gas 
piping. 

B. Install underground, natural gas piping buried at least 36 inches below finished grade.  

1. If natural gas piping is installed less than 36 inches below finished grade, install it 
in containment conduit. 

C. Install underground, PE, natural gas piping according to ASTM D2774. 
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D. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective 

coating manufacturer. 
3. Replace pipe having damaged PE coating with new pipe. 

E. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective 

coating manufacturer. 

F. Install fittings for changes in direction and branch connections. 

G. Install pressure gage downstream from each service regulator.  

3.4 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural gas 
piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as 
indicated unless deviations to layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure 
during progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

E. 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. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural gas piping at uniform grade of 2 percent down toward drip and sediment 
traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 
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L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, 
including service-meter outlets.  Locate where accessible to permit cleaning and 
emptying.  Do not install where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or 
capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3 
inches long and same size as connected pipe.  Install with space below bottom of 
drip to remove plug or cap. 

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below 
grade or floors, and in floor channels unless indicated to be exposed to view. 

O. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level 
side down. 

P. Connect branch piping from top or side of horizontal piping. 

Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to 
each piece of equipment.  Unions are not required at flanged connections. 

R. Do not use natural gas piping as grounding electrode. 

S. Install strainer on inlet of each line-pressure regulator and automatic or electrically 
operated valve. 

T. Install sleeves for piping penetrations of walls, ceilings, and floors.  

U. Install sleeve seals for piping penetrations of concrete walls and slabs.  

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.  

3.5 VALVE INSTALLATION 

A. Install regulators and overpressure protection devices with maintenance access space 
adequate for servicing and testing. 

B. Install anode for metallic valves in underground PE piping. 

3.6 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 
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C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. 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. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field 

welds and where damage to coating occurs during construction. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter. 

F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural 
gas service.  Install gasket concentrically positioned. 

G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare 
dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not 
overtighten. 

H. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth 
or paper towels.  Join according to ASTM D2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers and supports specified in Section 230529 
"Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for horizontal steel piping with the following maximum spacing and 
minimum rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.  
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch. 
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3.8 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural gas piping electrically continuous and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve 
within 72 inches of each gas-fired appliance and equipment.  Install union between valve 
and appliances or equipment. 

E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

3.9 LABELING AND IDENTIFYING 

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.10 PAINTING 

A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 
"Interior Painting" for painting interior and exterior natural gas piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and 
meter bars, earthquake valves, and piping specialties, except components, with factory-
applied paint or protective coating. 

1. Alkyd System: MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 
d. Color:  Gray. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter 
bars, earthquake valves, and piping specialties, except components, with factory-applied 
paint or protective coating. 

1. Latex Over Alkyd Primer System: MPI INT 5.1Q. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (semigloss). 
d. Color:  Gray. 
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2. Alkyd System: MPI INT 5.1E. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd (semigloss). 
d. Color:  Gray. 

D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with 
materials and by procedures to match original factory finish. 

3.11 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger 
in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of the 
base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as 
specified in Section 033000 "Cast-in-Place Concrete." 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code 
and authorities having jurisdiction. 

C. Natural gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 OUTDOOR PIPING SCHEDULE 

A. Underground natural gas piping shall be one of the following: 

1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line 
risers with tracer wire terminated in an accessible location. 
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2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings.  
Coat pipe and fittings with protective coating for steel piping. 

B. Aboveground natural gas piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG  

A. Aboveground, branch piping NPS 1 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG 
AND LESS THAN 5 PSIG  

A. Aboveground, branch piping NPS 1 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with steel welding fittings and welded joints. 

3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves in branch piping for single appliance shall be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 231123 
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SECTION 233113 - DUCTWORK  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Division 23 Sections include the following: 

1. "Air Duct Accessories" for dampers, sound-control devices, duct-mounted access 
doors and panels, turning vanes, and flexible ducts. 

1.2 SUMMARY 

A. This Section includes rectangular and round metal ducts and plenums for heating, 
ventilating, and air-conditioning systems in pressure classes from minus 10 to plus 10-
inch wg. Products specified herein include the following: 

1. Single-wall, rectangular ducts and fittings. 
2. Single-wall and round spiral-seam ducts and formed fittings. 
3. Sealants and gaskets. 

1.3 SYSTEM DESCRIPTION 

A. Duct system design, as indicated, has been used to select and size air-moving and 
distribution equipment and other components of air system.  Ductwork indicated on the 
drawings is schematic; therefore, changes in ductwork sizes and/or location shall be 
made when necessary to conform to project conditions.  Offsets, rises, drops, and duct 
profile changes shall be made at no additional cost to the Owner.  The Architect/Engineer 
shall be consulted for approval of duct size changes which cannot maintain the same 
equivalent flow area and friction rate, require a duct aspect ratio exceeding 4 to 1, or 
represent a fundamental change to the configuration of duct system.  Proposed changes 
must be specifically approved in writing by Architect/Engineer prior to being 
implemented.  Accompany requests for layout modifications with calculations showing 
that proposed layout will provide original design results without increasing system total 
pressure. 

B. Duct dimensions indicated on drawings are the required clear, inside dimensions. 

1.4 ACTION SUBMITTALS 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



1.5 QUALITY ASSURANCE 

A. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):  
Generally, ductwork and ductwork supports shall meet the requirements of SMACNA's 
Publication "HVAC Duct Construction Standards--Metal and Flexible, 3rd Edition, 2005", 
and various other SMACNA Publications referenced in this specification section.  
However, where the requirements of this specification section exceed SMACNA 
requirements or where a prohibition of specific type of work contained in the SMACNA 
standard is made, the requirements of this specification section shall take precedence. 

B. Welding Standards:  Qualify welding procedures and welding personnel to perform 
welding processes for this Project according to AWS D1.1, "Structural Welding Code--
Steel," for hangers and supports; AWS D1.2, "Structural Welding Code--Aluminum," for 
aluminum supporting members; and AWS D9.1, "Sheet Metal Welding Code," for duct 
joint and seam welding. 

C. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking 
Operations," Chapter 7, "Ducts," for kitchen grease and vapor hood ducts, unless 
otherwise indicated. 

D. Minimum Seal Class Requirements: Conform to requirements of 2009 International 
Energy Conservation Code and the referenced SMACNA standards except where these 
specifications exceed or modify those requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sealant and firestopping materials to site in original unopened containers or 
bundles with labels indicating manufacturer, product name and designation, color, 
expiration period for use, pot life, curing time, and mixing instructions for multicomponent 
materials. 

B. Store and handle sealant and firestopping materials according to manufacturer's written 
recommendations. 

C. Protect shop fabricated and factory fabricated ductwork, accessories and purchased 
products from damage during shipping, storage and handling.  Prevent end damage and 
prevent dirt and moisture from entering ducts and fittings with a polyethylene film with a 
high-tack adhesive to attach to the ductwork and accessories.  Where possible, store 
ductwork inside and protect from weather.  Where necessary to store outside, store 
above grade and enclose with polyethylene waterproof wrapping 
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PART 2 - PRODUCTS 

2.1 SHEET METAL MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods, except as 
otherwise indicated or modified by this Section.  Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A653 and ASTM A924, G90 
coating designation; mill-phosphatized finish for surfaces of ducts exposed to view.  
Minimum thickness permitted shall be 24 gauge. 

C. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on 
galvanized, sheet metal ducts; matching materials for aluminum and stainless-steel 
ducts. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-
inch minimum diameter for lengths longer than 36 inches.  Maximum diameter permitted 
is 1/2". 

2.2 SEALANT AND GASKETS 

A. Tapes:  One-step (peel and stick) pressure-sensitive duct sealing tapes, two-part tape 
systems, and similar sealing tapes are not permitted for sealing metal duct joints and 
penetrations. 

B. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants 
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

C. Indoor Duct Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Shall be flexible after curing. 
5. Water resistant. 
6. Mold and mildew resistant. 
7. VOC:  Maximum 75 g/L (less water). 
8. UL 181B-M listed; UL 723 Classified. 
9. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
10. Service:  Suitable for indoor or outdoor installations. 

D. Flanged Joint Sealant: Comply with ASTM C920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
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4. Class:  25. 
5. Use:  O. 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657.  This material, 
in addition to the above, shall not contain vegetable oils, fish oils, or any other type 
vehicle that will support fungal and/or bacterial growth. 

2. The use of gaskets with adhesive properties on fitting and duct connections shall 
not substitute for fastening hardware. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and 
shall be rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 

couplings and fitting spigots. 

2.3 HANGERS AND SUPPORTS 

A. Supports shall comply with Chapter 4 of the SMACNA Publication "HVAC Duct 
Construction Standards - Metal and Flexible, 3rd Edition, 2005, except as modified by 
this section. 

B. Building Attachments:  Concrete inserts, powder-actuated or mechanical-expansion 
fasteners, or structural-steel fasteners appropriate for building materials. 

C. Hanger Materials:  Galvanized, sheet steel strap or round, threaded steel rod.  Strap 
galvanizing shall be G90, or matching that of the supported duct, whichever is greater. 

1. Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for sheet steel width and thickness and for steel 
rod diameters. 

2. Do not use wire and cable hangers unless explicitly specified elsewhere in this 
Section. 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

1. Fasteners for galvanized ducts shall be zinc or cadmium coated. 
2. Blind rivets using pull-through mandrels are not permitted if they leave holes for air 

leakage.  Fasteners shall not project into duct interiors more than 1/2". 

E. Trapeze and Riser Supports: Steel shapes shall comply with ASTM A36. Aluminum 
shapes shall comply with ASTM B221. 

1. Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates. 
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2.4 RECTANGULAR DUCT FABRICATION 

A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other 
construction with galvanized, sheet steel, according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible", as modified by this specification.  Comply 
with requirements for metal thickness, reinforcing types and intervals, tie-rod 
applications, and joint types and intervals. 

1. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and 
rigidity class required for pressure classification. 

2. Materials:  Free from visual imperfections such as pitting, seam marks, roller 
marks, stains, and discolorations. 

B. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and 
larger and 0.0359-inch-thick or less, with more than 10 sq. ft. of unbraced panel area, 
unless ducts are lined. 

C. Transverse Joints:  Prefabricated slide-on joints and components constructed using 
manufacturer's guidelines for material thickness, reinforcement size and spacing, and 
joint reinforcement. 

2.5 FLANGED DUCT CONNECTOR SYSTEMS 

A. A flanged duct connector system is acceptable for forming transverse joints on 
rectangular and round ductwork where the specified pressure class can be met. 

B. The system shall consist of factory-fabricated add-on flange connectors, gaskets, and 
related components and fasteners.  Materials shall be galvanized steel.  The system 
shall be suitable for ductwork having pressure ratings from +2 inches w.g. to +10 inches 
w.g. and from -2 inches w.g. to -10 inches w.g.  The system flanges and corner pieces 
shall form a flange frame around the full perimeter of the duct and shall be designed to 
produce a sealed fit onto a plain duct end using an integrated sealant pocket. 

1. Formed-on flanges, such as 'TDC' and 'TDF' systems, and similar systems using 
a flange that is formed directly from the duct end, are acceptable where the 
pressure class does not exceed 2" w.g., positive or negative. 

C. The duct connector system shall be applied in full conformance with the system 
manufacturer’s installation instructions and with all required sealants, gaskets, bolts, 
nuts, washers, and spring clip / cleats. 

1. Substitution of zip screws for the recommended galvanized steel spring clips 
(cleats) will not be permitted.  Spring clips shall be of the length, gauge, and 
quantity recommended by the system manufacturer. 

D. Flange Gaskets: Permanently flexible butyl rubber, neoprene, or EPDM polymer with 
polyisobutylene plasticizer. 
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1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657.  This material, 
in addition to the above, shall not contain vegetable oils, fish oils, or any other type 
vehicle that will support fungal and/or bacterial growth. 

2.6 ROUND DUCT FABRICATION 

A. Round Ducts:  Fabricate ducts with standard spiral lock seams according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible", 2005. 

1. Snap-lock and grooved type longitudinal seam construction is not acceptable. 

B. Transverse Joints Between Duct Sections and to Fittings: 

1. Ducts up to 20 Inches in Diameter:  Beaded sleeve joint consisting of an interior, 
center- beaded slip coupling, sealed before and after fastening, attached with 
sheet metal screws. 

2. Ducts 21 to 72 Inches in Diameter:  Van Stone joint consisting of a gasketed, 
flanged joint with two internal flanges formed on the duct end, two exterior flanges, 
and flange hardware. 

3. Ducts Larger Than 72 Inches in Diameter:  Companion angle flanged joints per 
SMACNA "HVAC Duct Construction Standards--Metal and Flexible," 2005, Figure 
3-2. 

4. Gasketed Joints (all sizes):  Refer elsewhere in this Section for requirements for 
round duct joint O-ring seals: 

a. Round Ducts: Factory-fabricated connection system consisting of double-
lipped, EPDM rubber gasket.  Manufacture ducts according to connection 
system manufacturer's tolerances. 

5. Draw-band, crimp, wedge bell, and outside sleeve joints are not acceptable. 

2.7 ROUND FITTING FABRICATION 

A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," 2005, with metal thicknesses 
specified for spiral lock seam straight duct. 

B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no 
excess material projecting from body onto branch tap entrance. 

C. Elbows:  Fabricate in die-formed, gored, pleated, or mitered construction.  Fabricate 
center bend radius of die-formed, gored, and pleated elbows one and one-half times 
elbow diameter.  Unless elbow construction type is indicated, fabricate elbows as follows: 

1. Round Elbows, 12 Inches and Smaller:  Fabricate die-formed elbows for 45- and 
90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  
Fabricate nonstandard bend-angle configuration or nonstandard diameter elbows 
with gored construction. 

2. Round Elbows, Larger Than 12 Inches:  Fabricate gored elbows. 
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3. Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040-inch-thick 
with two-piece welded construction. 

4. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified 
above. 

5. Pleated Elbows for Sizes through 14 Inches and Pressures through 10-Inch w.g.:  
0.028 inch. 

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. Select and construct and seal duct systems components (ducts, fittings, and 
accessories) in accordance with the following SMACNA Static-Pressure and Seal 
Classes.  The pressure ratings indicated are minimum values: 

1. Ducts Located in Interior Spaces:  Unless otherwise indicated, construct 
rectangular and round ducts to the following: 

a. Supply and Return:  +/- 2-inch w.g. Seal Class “A” 
b. Exhaust Ducts Downstream of Fans:  +1-inch w.g, Seal Class "A" 
c. Exhaust Air Ducts Upstream of Fans:  -1-inch w.g, Seal Class "C" 
d. Transfer Air Ducts:  +1/2-inch w.g, Seal Class "C" 

B. All ducts shall be galvanized steel: 

C. All ducts shall be single wall. 

3.2 DUCT FITTING APPLICATIONS 

A. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 2-2, "Rectangular Elbows." NOTE: All radii listed 
below are to the centerline of the duct, in the plane of change of direction. 

a. Supply ducts downstream of terminal units, exhaust and return ducts 
upstream of terminal units, and constant volume ducts, and duct systems 
lacking in terminal units and air valves: 

1) Radius Type RE 1 with minimum 1.5 radius-to-duct width (r-to-dw) 
ratio. 

2) Radius Type RE 1 with minimum 1.0 r-to-dw ratio. 

a) These are only permitted where a 1.5 r-to-dw elbow is 
demonstrated to not possibly fit in the available space by way of 
the ductwork shop drawing and coordination drawing review and 
approval process. 
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3) Mitered Type RE 2 with single-width vanes complying with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, 
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows." 

b. Supply ducts upstream of terminal units, return and exhaust ducts 
downstream of terminal units and air valves: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with single-width vanes complying with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, 
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows." 

c. All other elbow types (e.g. RE 4 un-vaned square ells, RE 6, 7, 8, 9, or 10 
ells, etc.) are not permitted. 

1) Exception: Type RE 4 ells are permitted in transfer ducts and in ducts 
where the peak velocity is less than 750 feet per minute. 

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-3, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 
3- 1, "Mitered Elbows."  Elbows with less than 90-degree change of direction 
have proportionately fewer segments. 

1) 1.0 centerline radius-to-diameter ratio and four segments for 90-
degree elbow.  These are only permitted where a 1.5 centerline radius-
to-diameter elbow is demonstrated to not possibly fit in the available 
space by way of the ductwork shop drawing and coordination drawing 
review and approval process. 

2) 1.5 centerline radius-to-diameter ratio and five segments for 90-degree 
elbow. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Segmented and welded. 

Maximum 22.5-degree change in direction per segment (i.e. 5 segment 
elbow for 90 deg. change in direction). 

B. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 2-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch: Bell tap.  A plain tap may be used only 

where the height of the rectangular main is insufficient. 
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2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical 
Tees." Saddle taps are permitted in existing duct. 

a. Conical tap or 45 degree lateral, as indicated on the Drawings. 

C. Rectangular Duct Divided Flow Branches:  Type 1 or 2 per Figure 2-5 of the referenced 
SMACNA Standard. 

D. Vertical and Horizontal Offsets:  Full duct dimensions shall be maintained.  Use a pair of 
elbows complying with the above provisions.  Elbows with the smallest number of 
degrees of change in direction that will possibly fit in the available space shall be used.  
Offset types shown in Figure 2-7 of the referenced SMACNA Standard are not 
acceptable. 

E. Transitions:  Change in duct sizes shall be made with transitions.  Transitions shall have 
not more than a 30-degree angle parallel to the airflow for a one-sided transition or 15 
degree angle for a two sided transition. 

3.3 DUCT INSTALLATION, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system.  Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other 
design considerations.  Install duct systems as indicated unless deviations to layout are 
approved on Shop Drawings and Coordination Drawings. 

B. Construct and install each duct system for the specific duct pressure classification 
specified. 

C. Install round ducts in lengths not less than 12 feet, unless interrupted by fittings. 

D. Install ducts with fewest possible joints. 

E. Install fabricated fittings for changes in directions, changes in size and shape, and 
connections. 

F. Install couplings tight to duct wall surface with a minimum of projections into duct. 

G. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and 
perpendicular to building lines; avoid diagonal runs. 

H. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

J. Where ductwork is to be lined with insulation, sizes indicated on the drawings shall be 
interpreted as indicating clear dimensions inside the insulation.  Adjust actual sheet 
metal dimensions accordingly.  Shape and location of ducts may be changed to suit 
building conditions, but cross-sectional area must be maintained. 
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K. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid 
partitions, unless specifically indicated. 

L. Coordinate layout with suspended ceiling, fire and smoke-control dampers, lighting 
layouts, and similar finished work. 

M. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer 
vaults and electrical equipment spaces and enclosures. 

N. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and 
exterior walls, and are exposed to view, conceal space between construction opening 
and duct or duct insulation with sheet metal flanges of same metal thickness as duct.  
Overlap opening on four sides by at least 1-1/2 inches. 

O. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and 
exterior walls, install appropriately rated fire damper, sleeve, and firestopping sealant.  
Fire and smoke dampers are specified in Division 23 Section "Air Duct Accessories." 

P. Painting:  Paint interiors of metal ducts that do not have duct liner for 24 inches upstream 
of registers and grilles.  Apply one coat of flat, black, latex finish coat over a compatible 
galvanized-steel primer.  Paint materials and application requirements are specified in 
Division 09 painting Sections. 

Q. Provide 1/2" galvanized steel wire mesh screen on open-end duct air inlets (i.e. return 
and exhaust duct inlets not provided with a grille).  Secure screen to flanged duct end 
with so with a hem and fasteners, with no sharp mesh edges exposed. 

3.4 SEAM AND JOINT SEALING 

A. General: Seal duct seams and joints according to the duct pressure classes and seal 
classes specified and as described in SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible", unless more restrictive requirements are indicated in this section. 

B. Seal externally insulated ducts before insulation installation. 

C. Seal duct seams and joints according to, the referenced SMACNA standard or this 
Section, whichever is most restrictive/demanding: 

1. For ducts where Seal Class A is indicated, seal transverse joints, longitudinal 
seams and wall penetrations. 

2. For ducts where Seal Class B is indicated, seal transverse joints and longitudinal 
seams. 

3. For ducts where Seal Class C is indicated, seal transverse joints only. 
4. Regardless of the Seal Class specified, any joint, seam, or wall penetration through 

which air leakage makes an audible noise shall be sealed till the leakage is no 
longer audible. 

D. All seams and joints in outside air intake ducts and plenums shall be sealed water-tight 
with commercial grade clear silicon sealant.  Refer to the Article "Custom, Shop-
Fabricated Plenums and Casings" herein. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



3.5 HANGING AND SUPPORTING 

A. Unless otherwise indicated or specified, install rigid round and rectangular metal duct 
with support systems indicated in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

1. Supporting ductwork and associated equipment from metal roof and floor decking 
is prohibited.  All ductwork and associated equipment shall be supported from 
building structural system. 

B. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers 
and supports within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

C. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
interval of 16 feet. 

D. Install upper attachments to building structural system.  Select and size upper 
attachments with pull-out, tension, and shear capacities appropriate for supported loads 
and building materials where used. 

3.6 CONNECTIONS 

A. Connect equipment with flexible connectors according to Division 23 Section "Air Duct 
Accessories." 

B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible", 2005, unless detailed 
otherwise on the Drawings. 

3.7 INSTALLATION OF INTERIOR, EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  
When welding stainless steel with either a No. 3 or No. 4 finish, grind the welds flush, 
polish the exposed welds, and treat the welds to remove discoloration caused by 
welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of 
fittings, hangers and supports, duct accessories, and air outlets.  Coordinate duct 
elevations and locations with the lighting and sprinkler layouts. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 
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F. Provide the ductwork and hangers and supports with a paint finish as specified in Division 
09.  Paint exposed ductwork colors as selected by the Architect. 

3.8 ADJUSTING 

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow. 

B. Refer to notes on the Drawings for procedures. 

END OF SECTION 233113  
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 
1. Backdraft dampers 
2. Manual-volume dampers 
3. Motor operated dampers 
4. Turning vanes 
5. General duty duct-mounted access doors and panels 
6. Flexible connectors 
7. Duct accessory hardware. 
8. Remote damper operators 

1.3 ACTION SUBMITTALS 

A. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, 
loadings, required clearances, method of field assembly, components, location, and size 
of each field connection.  Detail the following: 
1. Special fittings and manual-volume-damper installations. 

1.4 QUALITY ASSURANCE 

A. NFPA Compliance:  Comply with the following NFPA standards: 
1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 80 and NFPA 105 for testing and inspection of fire dampers, smoke 

dampers and combination fire/smoke dampers. 
B. Combustion Ratings.  All duct accessory materials shall be equal to or less than 

the combustion ratings noted below when tested in accordance with ASTM E84, 
UL723 and NFPA255. 

1. Flame Spread Classification: < 25 
2. Smoke Development Rating: < 50 

C. All duct accessories shall meet or exceed the SMACNA pressure class standards for the 
ductwork system in which they are installed, or the specified ratings, whichever are 
higher. 
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D. Damper pressure drop and air leakage ratings shall be based on tests and procedures 
performed in accordance with AMCA 500-D. 

1.5 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are packaged 
with protective covering for storage, and are identified with labels describing contents. 
1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 
2. Smoke and Combination Fire-Smoke Damper Motors:  Furnish one (1) of each 

type installed. 

PART 2 - PRODUCTS 

2.1 DAMPERS 

A. General: The following general provisions apply to all dampers, unless noted otherwise: 

1. Dampers shall be rated for no less than 2,000 feet per minute (fpm). 
2. Dampers shall be pressure rated for no less than the system pressure to which 

they are connected, or the specified rating herein, whichever is higher. 
3. Nominal damper dimensions shall match the connecting ductwork size indicated. 
4. Contractor shop fabricated dampers are not acceptable.  Dampers shall be factory 

fabricated by one of the manufacturers listed herein. 

B. Backdraft Dampers: 

1. Backdraft dampers shall be factory made of minimum .050" extruded 6063-T5 
aluminum blades supported on aluminum or zinc plated steel rods, in nylon 
bearings, set in minimum .063" 6065-T5 extruded aluminum frame. Blades shall 
be fitted with PVC inserts on contact edges to prevent noise. Blades shall be 40" 
maximum length and 6" maximum individual width. Provide multiple dampers 
mulled together to form backdraft dampers wider than 40".  Damper assembly shall 
be provided with an adjustable counter-balance device adjusted to assist closing 
or opening as indicated. Dampers shall be suitable for 3" w.g. system pressure 
and 1,500 fpm velocity. 

a. Exhaust fans equipped with backdraft dampers shall be furnished with 
dampers conforming to the requirements of this specification and shall be 
furnished with dampers full size of connecting collar. 
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C. Rectangular Manual Balancing Volume Control Dampers: 

1. Volume control dampers shall be of the factory fabricated opposed blade, multi-
louver type, controlled from a single point using linkages and a manual, locking 
quadrant.  On insulated ducts, the quadrant shall have a minimum 2" standoff 
bracket to accommodate the specified insulation thickness.  Dampers shall be 
mounted in minimum 16-gauge roll formed galvanized steel channel frames with 
corner reinforcements.  Blades shall be minimum 18-gauge galvanized roll-formed 
steel with a triple-V profile.  Damper axles shall be 1/2" diameter plated steel, 
square or hex type, and the bearings shall be oilite bronze.  Adjusting devices shall 
have locking mechanisms and shall be accessible.  Damper shall be suitable for 
up to 2,000 fpm and 4.0" w.g. system pressure. 

a. At the Contractor's option, for rectangular dampers no taller than 8", a single 
blade type damper complying with all other provisions indicated above may 
be provided, 

b. At the Contractor's option, for rectangular dampers no taller than 12" on 
systems specified with a pressure rating of 1" w.g. or less, a single blade 
type damper complying with all other provisions indicated above may be 
provided, however the bearings are permitted to be synthetic, and the frame 
and blades may be 18 and 20 gauge, respectively. 

D. Round Manual Balancing Volume Control Dampers: 

1. Factory fabricated, single blade, center pivoted, constructed of galvanized sheet 
steel, minimum 22-gauge blade and frame for diameters up to 12", and minimum 
20-gauge blade and frame for diameters larger than 12".  Damper shall be 
controlled from a single point with a manual locking quadrant.  Axle shall be 1/4" 
square plated steel, and the bearings shall be synthetic or brass.  Damper shall be 
suitable for up to 2,000 fpm and 2.0" w.g. system pressure. 

a. For systems with a specified pressure class above 2" w.g. and up to 4" w.g., 
the Contractor shall provide one of the following: 

1) Provide a square, multi-blade damper as specified above with a pair 
of square-to-round transitions. The height and width of the square 
damper shall match the round duct diameter indicated. 

2) Provide a round damper with a pressure rating meeting or exceeding 
the specified pressure class of the connected duct system. 
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E. Motor Operated Dampers: Provide motor operated dampers at locations indicated on the 
drawings.  Dampers shall bear the AMCA label for air leakage.  The dampers shall be of 
the various sizes shown and shall meet AMCA leakage Class 1 or 1A per AMCA 511 
and shall have a leakage rate not greater than 4 CFM/sq. ft. based on a pressure 
differential of 1" w.g. when tested in accordance with AMCA 500D.  Dampers and frames 
shall both be of extruded aluminum construction with airfoil type blades and plated steel 
damper shafts which rotate in stainless steel bushings.  The drive shaft shall be extended 
to the outside of the section to permit connecting of damper motors.  Dampers shall be 
provided with flexible compression type stainless steel seals installed along the top, 
bottom and sides of the frame.  Seals along each blade edge shall be EPDM or extruded 
silicone, suitable for operating temperatures of -50 to 250 degrees F. and installed in 
integral ribbed grooved inserts in blades. 

1. Damper motors shall be 120 volt two-position type, spring return, normally-closed, 
with gear train submerged in oil and sealed in die-cast aluminum case.  Motors 
shall be provided with integral thermal overload protection.  Damper operators 
shall be as manufactured by Belimo or approved equal. 

2.2 TURNING VANES 

A. Turning vanes shall be installed at each change in direction of square or rectangular 
supply air ductwork and shall be of sizes to suit ductwork.  Turning vanes shall be 
constructed of the same material as the ductwork in which they are installed.  Turning 
vanes shall be single wall and without trailing edges.  Turning vanes shall be factory-
fabricated in accordance with Figure 2.3 and Figure 2.4 of the SMACNA Duct 
Construction Standards.  Vane spacing, intermediate supports, welding and sheet metal 
gauge thickness shall conform to SMACNA recommendations.  Use SMACNA "Small" 
vanes (2" radius at 1.5" spacing) for all duct widths. For vanes longer than 36", install in 
multiple sections fastened together or provide a tie rod secured to the vanes at mid-span. 

2.3 GENERAL DUTY ACCESS DOORS 

A. Access Doors:  Furnish and install access doors and frames to permit inspection, 
operation and maintenance of devices concealed behind the sheetmetal work.  Provide 
duct access doors of insulated double panel construction, not less than 22-gauge, 
galvanized steel. Provide access doors with sponge rubber gaskets around their entire 
perimeter.  Where ducts are uninsulated, insulation in access doors may be omitted. 

1. Sizing:  Provide duct access doors not smaller than 18" x 18".  Provide ducts 
smaller than 18" in width with access doors two inches less in width than the width 
of the duct.  Minimum dimension of one side shall be 18". 

2. Systems designed for 2” w.g. (SMACNA Seal Class B or C), shall utilize a hinged, 
cam, or hinged-and-cam square-framed access door. 

3. Systems designed for 3” w.g. and above and for all systems designed for SMACNA 
Seal Class A, shall utilize a sandwich-type access door.  Construct doors in 
accordance with Figure 7-3 of the 2005 SMACNA Manual, “HVAC Duct 
Construction Standards, Metal & Flexible” Third Edition. 
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2.4 ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw 
cap and gasket.  Size to allow insertion of pitot tube and other testing instruments, and 
length to suit duct insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease. 

2.5 FLEXIBLE CONNECTORS 

A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying 
with UL 181, Class 1. 

B. Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide 
attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel, or 
0.032-inch-thick aluminum sheets.  Provide metal matching the connected ducts. 

C. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. 
2. Minimum Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

2.6 REMOTE DAMPER OPERATORS 

A. Description: Cable system designed for remote manual damper adjustment.  Tubing 
shall be brass or aluminum, and the cable shall be stainless steel.  The cable shall be 
up to 50 feet long, if required. 

1. Locate the operator above the nearest accessible tile ceiling and label, indicating 
which diffuser or grille is associated with the operator. 

2. Where no accessible ceiling is located within 50 feet of the damper, provide a 
recessed wall or ceiling mounting box for the operator.  The box shall have a 
stainless-steel cover plate.  Coordinate the locations with the Architect and show 
on the ductwork shop drawings and coordination drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible", except as elsewhere modified by the 
project Specifications or Drawings. 
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B. Install duct accessories of materials suited to duct materials.  Unless otherwise noted, 
use galvanized-steel or aluminum accessories in galvanized-steel ducts, stainless-steel 
accessories in stainless-steel ducts, and aluminum or stainless-steel accessories in 
aluminum ducts. 

C. Where dampers are installed in ducts having duct liner, install dampers with hat channels 
of same depth as liner, and terminate liner with nosing at hat channel. 

D. Install remote cable damper operators to provide for remote damper adjustment where 
dampers are not easily accessible through a lay-in tile ceiling. 

E. Provide test holes at fan inlets and outlets and elsewhere as indicated or required for 
balancing. 

F. Set dampers to fully open position before testing, adjusting, and balancing. 

G. General Duty Access Door Installation:  Install duct access doors on sides of ducts to 
allow for inspecting, adjusting, and maintaining accessories and equipment.  The bottom 
of the duct is also acceptable where clearance to the sides of the duct is inadequate.  
Install access doors with swing against duct static pressure.  Install doors at the following 
locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intake plenums.  Only side mounting is permitted. 
4. Downstream from control dampers and backdraft dampers 
5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible 

links. 
6. Upstream or downstream of other control devices requiring inspection. 
7. Elsewhere as indicated or shown. 

H. Flexible Connector Installation:  Install flexible connectors to connect ducts to vibrating 
equipment, unless the equipment is rigidly supported or anchored, and is provided with 
internal vibration isolation and flexible connector(s).  Transverse connections to ducts 
shall be made as specified in Division 23 Section "Ductwork" for ductwork transverse 
joints.  Connector fabric shall not be overly compressed nor placed under tension when 
the fan is off or when operating at maximum speed and pressure. 

1. Install thrust limits (restraints) along the centerline of thrust, symmetrical on both 
sides of fans and fan-containing equipment that operate with an external static 
pressure exceeding 5" w.g.  Attach thrust limits at centerline of thrust and adjust to 
a maximum of 1/4-inch movement during start and stop of fans. 

3.2 ADJUSTING 

A. Adjust duct accessories for proper settings. 

B. Adjust backdraft damper counter-balance devices to assist closing or opening as 
indicated or required. 
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C. Final positioning of manual-volume dampers is specified in Division 23 Section "Testing, 
Adjusting, and Balancing for HVAC." 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Inspect turning vanes for proper and secure installation. 
4. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 233300 
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SECTION 233423 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Centrifugal roof ventilators. 

1.3 PERFORMANCE REQUIREMENTS 

A. Operating Limits:  Classify according to AMCA 99. 

1.4 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 rankings 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. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For power ventilators to include in emergency 
operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.  
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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. 

1.7 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 

2.1 CENTRIFUGAL ROOF VENTILATORS 

A. Housing:  Removable, spun-aluminum, dome top and outlet baffle, square, one-piece, 
aluminum base with venturi inlet core. 

B. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

C. Belt Drives: 

1. Resiliently mounted to housing 
2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball 

bearings. 
4. Pulleys:  Cast-iron, adjustable-pitch motor pully. 
5. Fan and motor isolated from exhaust airstream. 

D. Accessories: 

1. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb 
base; factory set to close when fan stops. 

E. Roof Curbs:  Galvanized steel, mitered and welded corners; 1-1/2-inch-thick, rigid, 
fiberglass insulation adhered to inside walls, and 1-1/2-inch wood nailer.  Size as 
required to suit roof opening and fan base. 

1. Configuration:  Self-flashing without a cant strip, with mounting flange. 
2. Overall Height:  12 inches. 

2.2 MOTORS 
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A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motor specified in Section 230500 “Common Work Results 
for HVAC.” 

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:  Open Drip Proof 

2.3 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 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Section 
077200 “Roof Accessories.” 

C. Ceiling Units:  Suspend units from structure, use steel wire or metal straps. 

D. Support suspended units from structure using threaded steel rods and elastomeric 
hangers. 

E. Install units with clearances for service and maintenance. 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors. 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
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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 and test inspection report.   

3.4 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. 

END OF SECTION 233423 
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SECTION 233713 - DIFFUSERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Rectangular and square ceiling diffusers. 
2. Fixed face grilles. 

B. Related Sections: 

1. Section 233300 "Air Duct Accessories" for volume-control dampers not integral to 
diffusers, registers, and grilles. 

1.3 SUBMITTALS 

A. Product Data:  None Required. 

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Rectangular and Square Ceiling Diffusers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include: 

a. Shoemaker FTD. 

2. Material:  Steel. 
3. Finish:  Soft white. 
4. Face Style:  4-Cone. 
5. Mounting:  T-bar. 
6. Pattern:  4 Way. 
7. Size:  As per dwgs. 
8. Bowtie Damper. 

b. Shoemaker DVD 700. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



1. Material:  Steel. 
2. Finish:  Soft white. 
3. Face Style:  Louvered. 
4. Mounting:  T-bar. 
5. Pattern:  1, 2, 3, 4 Way Pattern. 
6. Size:  As per dwgs. 

2.2 REGISTERS AND GRILLES 

A. Fixed Face Grille:  

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include: 

a. Shoemaker 700-600. 

2. Material:  Aluminum. 
3. Finish:  Baked enamel, white. 
4. Face Arrangement:  1/2-by-1/2-by-1/2-inch Aluminum Lattice. 
5. Size:  24x24. 

B. Exhaust Register: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include:  

a. Shoemaker 700-600. 

2. Material:  Aluminum. 
3. Finish:   Soft white. 
4. Face Arrangement: 1/2-by-1/2-by-1/2-inch lattice. 
5. Size:  Indicated on drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 
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B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, 
fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve 
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 
drop.  Make final locations where indicated, as much as practical.  For units installed in 
lay-in ceiling panels, locate units in the center of panel.  Where architectural features or 
other items conflict with installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow 
service and maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 
directed, before starting air balancing. 

END OF SECTION 233713 
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SECTION 235100 - BREECHINGS, CHIMNEYS AND STACKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Listed double-wall vents. 

1.3 QUALITY ASSURANCE 

A. Source Limitations:  Obtain listed system components through one source from a single 
manufacturer. 

B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing 
calculations. 

1.4 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. Material type, thickness, and finish. 
2. Roof accessories including material type, thickness, and finish 

1.5 COORDINATION 

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These 
items are specified in Section 077200 “Roof Accessories.” 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of venting system that fail in materials or workmanship within 
specified warranty period.  Failures include, but are not limited to, structural failures 
caused by expansion and contraction. 

1. Warranty Period: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1         PERFORMANCE REQUIREMENTS 

A. The pre-fabricated chimney, breeching and components shall be listed as an Industrial 
Chimney by Intertek in the United States and Canada according to UL/ULC standard for 
use with building heating appliances which produce exhausted flue gases at a maximum 
temperature of 1000°F under continuous firing and 1400°F in brief forced firing according 
to UL-103, ULC-S604, and ULC/ORD-C959. 

B. The factory built breeching system shall be made in accordance with NFPA 211. This 
stack system shall be designed and installed to be gas tight. It shall be listed by Intertek 
in accordance with UL103 to withstand up to 60-inch internal water column pressure. 

2.3 LISTED TYPE B VENTS 

A. Description: Double-wall metal vents tested according to UL 441 and rated for 400 deg 
F continuously for Type B; with neutral or negative flue pressure complying with NFPA 
21. 

B. Inner Shell:  0.024” stainless steel 304. Inner shell and outer jacket separated by at least 
a 1/4-inch airspace. 

C. Outer Jacket:  0.024” stainless steel 304. 

D. Accessories:  Tees, elbows, increasers, draft-hood connectors, terminations, adjustable 
roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and 
fasteners; fabricated from similar materials and designs as vent-pipe straight sections; 
all listed for same assembly. 

1. Terminations:  Round chimney top designed to exclude minimum 98 percent of 
rainfall. 

2.4 GUYING AND BRACING MATERIALS 

A. Cable:  Three stainless steel, stranded wires of the following thickness: 

1. Minimum Size:  1/4 inch in diameter. 
2. For ID Sizes 4 to 15 Inches:  5/16 inch. 

B. Pipe:  aluminum, NPS 1-1/4. 

C. Angle Iron:  aluminum, 2 by 2 by 0.25 inch. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATION 

A. Listed Type B Vents:  Vents for certified gas appliances. 

3.3 INSTALLATION OF LISTED VENTS AND CHIMNEYS 

A. Locate to comply with minimum clearances from combustibles and minimum termination 
heights according to product listing, local building code, or NFPA 211, whichever is most 
stringent. 

B. Seal between sections of vents with manufacturer’s standard section locks according to 
manufacturer's written installation instructions. 

C. Use double wall B-vents except at short connectors and adaptors at appliance 
connections. These may be single wall duct. 

D. Lap joints in direction of flow. 

E. Support vents at intervals recommended by manufacturer to support weight of vents and 
all accessories, without exceeding appliance loading. 

F. Provide tee with drip leg and cleanout cap at bottom of vertical rise. 

G. Slope breechings down at 1/4 inch per foot in direction of drip leg. 

H. Extend vent vertically a minimum of 5’-0” above heating appliance, to a minimum of 2’-
0” between bottom of termination cap and roof surface. 

I. Limit horizontal connector length to 75 percent of vertical rise. Extend vertical rise if 
necessary. 

J. Erect stacks plumb to finished tolerance of no more than 1 inch out of plumb from top to 
bottom. 

K. Maintain required clearances between flue material surfaces and adjacent combustible 
and non-combustible building materials. 

L. Use only factory fabricated materials. Do not field modify the materials for final assembly 
except for adaptors at connection to appliance. 
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M. Provide tall cone flat roof flashing thimble and storm collar at roof penetration. 

N. Provide fire stopping spacers where vent extends through a floor. 

3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect 
exposed finish.  Remove burrs, dirt, and construction debris and repair damaged 
finishes. 

B. Provide temporary closures at ends of stacks that are not completed or connected to 
equipment. 

END OF SECTION 235100 
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SECTION 235533 - GAS-FIRED UNIT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes gas-fired unit heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of gas-fired unit heater. 

1. Include rated capacities, operating characteristics, and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For gas-fired unit heaters to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. ASHRAE/IES 90.1 Compliance:  Applicable requirements in ASHRAE/IES 90.1, Section 
6 - “Heating, Ventilating, and Air Conditioning.” 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace heat exchanger of gas-fired 
unit heater that fails in materials or workmanship within specified warranty period. 

1. Warranty Period:  Ten years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.2 MANUFACTURED UNITS 

A. Description:  Factory assembled, pipe, and wired and complying with ANSI 
Z83.8/CSA2.6. 

B. Gas Type:  Design burner for natural gas having characteristics same as those of gas 
available at Project site. 

C. Type of Venting:  Powered vented. 

D. Housing: Steel, with integral draft hood and inserts for suspension mounting rods. 

1. External Casings and Cabinets:  Powder coating over corrosion-resistant-treated 
surface. 

E. Heat Exchanger:  Aluminized steel. 

F. Burner Material:  Aluminized steel with stainless-steel inserts. 

G. Propeller Unit Fan: 

1. Formed-steel propeller blades riveted to heavy-gage steel spider bolted to cast-
iron hub, dynamically balanced, and resiliently mounted. 

2. Fan-Blade Guard: Galvanized steel, complying with OSHA specifications, 
removable for maintenance. 

H. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 230500 “Common Work Results for 
HVAC.” 

I. Controls:  Regulated redundant gas valve containing pilot solenoid valve, electric gas 
valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body. 

1. Gas Control Valve:  Single stage. 
2. Ignition:  Electronically controlled electric spark with flame sensor. 
3. Fan Thermal Switch:  Operates fan on heat-exchanger temperature. 
4. Vent Flow Verification:  Differential pressure switch to verify open vent. 
5. Control transformer. 
6. High Limit:  Thermal switch or fuse to stop burner. 
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7. Wall-Mounted Thermostat: 

a. Single stage. 
b. Fan on-off automatic switch. 
c. 24-V ac. 
d. 50 to 90 deg F (10 to 32 deg C) operating range. 

J. Electrical Connection: Factory wire motors and controls for a single electrical connection. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and connect gas-fired unit heaters and associated gas and vent features and 
systems according to NFPA 54, applicable local codes and regulations, and 
manufacturer's written instructions. 

3.2 EQUIPMENT MOUNTING  

A. Suspended Units:  Suspend from substrate using threaded rods, spring hangers, and 
building attachments.  Secure rods to unit hanger attachments.  Adjust hangers so unit 
is level and plumb. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to gas-fired unit heater, allow space for service and 
maintenance. 

C. Gas Piping: Comply with Section 231123 "Facility Natural Gas Piping."  Connect gas 
piping to gas train inlet; provide union with enough clearance for burner removal and 
service. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

2. Verify bearing lubrication. 
3. Verify proper motor rotation. 
4. Test Reports:  Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
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c. Test results that do not comply with requirements and corrective action taken 
to achieve compliance with requirements. 

B. Gas-fired unit heater will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Adjust burner and other unit components for optimum heating performance and 
efficiency. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired unit 
heaters. 

END OF SECTION 235533 
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SECTION 237413 - PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) 
with the following components and accessories: 

1. Direct-expansion cooling. 
2. Gas furnace. 
3. Economizer outdoor- and return-air damper section. 
4. Integral, space temperature controls. 
5. Roof curbs. 

1.3 DEFINITIONS 

A. DDC:  Direct-digital controls. 

B. ECM:  Electrically commutated motor. 

C. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat 
during cooling operations and to absorb heat during heating operations.  "Outdoor air" is 
defined as the air outside the building or taken from outdoors and not previously 
circulated through the system. 

D. RTU: Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, 
central-station air-handling units.  This abbreviation is used regardless of whether the 
unit is mounted on the roof or on a concrete base on ground. 

E. Supply-Air Fan:  The fan providing supply air to conditioned space.  "Supply air" is 
defined as the air entering a space from air-conditioning, heating, or ventilating 
apparatus. 

F. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat 
(provide cooling) during cooling operations and to reject heat (provide heating) during 
heating operations.  "Supply air" is defined as the air entering a space from air-
conditioning, heating, or ventilating apparatus. 

G. VVT: Variable-air volume and temperature. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each RTU, including rated 
capacities, dimensions, required clearances, characteristics, furnished specialties, and 
accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Warranty: Special warranty specified in this Section. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For RTUs to include in emergency, operation, and 
maintenance manuals. 

1.7 MATERIAL MAINTENANCE SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Filters:  One set of filters for each unit. 

1.8 QUALITY ASSURANCE 

A. ARI Compliance: 

1. Comply with ARI 203/110 and ARI 303/110 for testing and rating energy 
efficiencies for RTUs. 

2. Comply with ARI 270 for testing and rating sound performance for RTUs. 

B. ASHRAE Compliance 

1. Comply with ASHRAE 15 for refrigeration system safety. 
2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 
3. Comply with applicable requirements in ASHRAE 62.1, Section 5 – “Systems and 

Equipment” and Section 7 – “Construction and Startup.”  

C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 

E. UL Compliance:  Comply with UL 1995. 

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.  
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1.9 WARRANTY 

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

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five 
years from date of Substantial Completion. 

2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but 
not less than 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CASING 

A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall 
insulated panels, fabricated to allow removal for access to internal parts and 
components, with joints between sections sealed. 

B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof 
panels and knockouts with grommet seals for electrical and piping connections and lifting 
lugs. 

C. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

1. Materials:  ASTM C 1071, Type I. 
2. Liner materials shall have air-stream surface coated with an erosion- and 

temperature-resistant coating or faced with a plain or coated fibrous mat or fabric. 
3. Liner Adhesive:  Comply with ASTM C 916, Type I. 

D. Condensate Drain Pans:  Formed sections of galvanized-steel sheet, a minimum of 2 
inches deep, and complying with ASHRAE 62.D.1. 

1. Double-Wall Construction:  Fill space between walls with foam insulation and seal 
moisture tight. 

2. Drain Connections:  Threaded nipple. 
3. Pan-Top Surface Coating:  Corrosion-resistant compound. 

E. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

2.2 FANS 

A. Direct-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with 
permanently lubricated, ECM motor resiliently mounted in the fan inlet.  Aluminum or 
painted-steel wheels, and galvanized- or painted-steel fan scrolls.  
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B. Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with 
permanently lubricated, single-speed motor installed on an adjustable fan base resiliently 
mounted in the casing.  Aluminum or painted-steel wheels, and galvanized- or painted-
steel fan scrolls. 

C. Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated motor. 

2.3 COILS 

A. Supply-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing 
with equalizing-type vertical distributor. 

2. Split:  Interlaced. 
3. Condensate Drain Pan:  Galvanized steel with corrosion-resistant coating formed 

with pitch and drain connections complying with ASHRAE 62.1. 

B. Outdoor-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type 
vertical distributor. 

2.4 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor:  Hermetic, scroll, mounted on vibration isolators; with internal overcurrent 
and high-temperature protection, internal pressure relief, and crankcase heater. 

B. Refrigeration Specialties: 

1. Refrigerant:  R-410A. 
2. Expansion valve with replaceable thermostatic element. 
3. Refrigerant filter/dryer. 
4. Manual-reset high-pressure safety switch. 
5. Automatic-reset low-pressure safety switch. 
6. Minimum off-time relay. 
7. Automatic-reset compressor motor thermal overload. 
8. Brass service valves installed in compressor suction and liquid lines. 

2.5 AIR FILTRATION 

A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting 
value (MERV) according to ASHRAE 52.2. 

1. Pleated:  Minimum 90 percent arrestance, and MERV 7. 
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2.6 GAS FURNACE 

A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and 
NFPA 54. 

1. CSA Approval: Designed and certified by and bearing label of CSA. 

B. Burners: Stainless steel. 

1. Fuel:  Natural gas. 
2. Ignition:  Electronically controlled electric spark or hot surface igniter with flame 

sensor. 

C. Heat-Exchanger and Drain Pan: Stainless steel. 

D. Venting:  Gravity vented. 

E. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve. 

F. Safety Controls: 

1. Gas Control Valve:  Two stage. 
2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly 

containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and 
manual shutoff. 

2.7 DAMPERS 

A. Outdoor and Return-Air Mixing Dampers:  Parallel or opposed-blade galvanized-steel 
dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in 
reinforced cabinet.  Connect operating rods with common linkage and interconnect 
linkages so dampers operate simultaneously. 

2.8 ELECTRICAL POWER CONNECTION 

A. Provide for single connection of power to unit with unit-mounted disconnect switch 
accessible from outside unit and control-circuit transformer with built-in overcurrent 
protection. 

2.9 CONTROLS 

A. Basic Unit Controls: 

1. Control-voltage transformer. 
2. Wall-mounted thermostat or sensor with the following features: 

a. Fan on-auto switch. 
b. Automatic changeover. 
c. Adjustable deadband. 
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d. Unoccupied-period-override push button.  

B. DCC Controller: 

1. Controller shall have volatile-memory backup. 
2. Safety Control Operation: 

a. Smoke Detectors:  Stop fan and close outdoor-air damper if smoke is 
detected.  Provide additional contracts for alarm interface to fire alarm control 
panel. 

3. Scheduled Operation:  Occupied and unoccupied periods on seven-day clock with 
a minimum of two programmable periods per day. 

4. Unoccupied Period: 

a. Heating Setback:  10 deg F. 
b. Cooling Setback:  10 deg F. 
c. Override Operation:  Two hours. 

5. Supply Fan Operation: 

a. Occupied Periods:  Run fan continuously. 
b. Switch reversing valve for heating or cooling mode on air-to-air heat pump. 

6. Refrigerant Circuit Operation: 

a. Cycle or stage compressors to match compressor output to cooling load to 
maintain room temperature.  Cycle condenser fans to maintain maximum 
hot-gas pressure. 

b. Switch reversing valve for heating or cooling mode on air-to-air heat pump. 

7. Gas Furnace Operation: 

a. Occupied Periods:  Stage burner to maintain room temperature. 
b. Unoccupied Periods: Cycle burner to maintain setback temperature. 

8. Economizer Outdoor-Air Damper Operation: 

a. Occupied Periods:  Open to fixed minimum intake, and maximum 100 
percent of the fan capacity to comply with ASHRAE Cycle II.  Controller shall 
permit air-side economizer operation when outdoor air is less than 60 deg F.  
Use outdoor-air enthalpy to adjust mixing dampers.  During economizer 
cycle operation, lock out cooling. 

b. Unoccupied Periods:  Close outdoor-air damper and open return-air damper. 

2.10 ACCESSORIES 

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include 
transformer if required. 

B. Hail guards of galvanized steel painted to match casing. 
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2.11 ROOF CURBS 

A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and 
factory-installed wood nailer; complying with NRCA standards. 

1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials: ASTM C 1071, Type I or II. 
b. Thickness:  2 inches. 

2. Application:  Factory applied with adhesive and mechanical fasteners to the 
internal surface of curb. 

a. Liner Adhesive:  Comply with ASTM C 916, Type I. 
b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, 

mechanical attachment, or welding attachment to duct without damaging 
liner when applied as recommended by manufacturer and without causing 
leakage in cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated 
with a temperature-resistant coating or faced with a plain or coated fibrous 
mat or fabric depending on service air velocity. 

d. Liner Adhesive:  Comply with ASTM C 916, Type I. 

B. Curb Height:  14 inches. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections 
before equipment installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to 
NRCA's "Low-Slope Membrane Roofing Construction Details Manual,” Illustration 
"Raised Curb Detail for Rooftop Air Handling Units and Ducts."  Install RTUs on curbs 
and coordinate roof penetrations and flashing with roof construction specified in Section 
077200 "Roof Accessories."  Secure RTUs to upper curb rail, and secure curb base to 
roof framing or concrete base with anchor bolts.  

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



3.3 CONNECTIONS 

A. Install condensate drain, minimum connection size, with trap and indirect connection to 
nearest roof drain or area drain. 

B. Install piping adjacent to RTUs to allow service and maintenance. 

1. Gas Piping:  Comply with applicable requirements in Section 231123 "Facility 
Natural Gas Piping."  Connect gas piping to burner, full size of gas train inlet, and 
connect with union and shutoff valve with sufficient clearance for burner removal 
and service. 

C. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate 
the general arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 

233300 "Air Duct Accessories." 
4. Install return-air duct continuously through roof structure. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

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.  Report results in writing. 

B. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for 
compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
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. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written instructions 
and do the following: 

1. Inspect for visible damage to unit casing. 
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2. Inspect for visible damage to furnace combustion chamber. 
3. Inspect for visible damage to compressor, coils and fans. 
4. Inspect internal insulation. 
5. Verify that labels are clearly visible. 
6. Verify that clearances have been provided for servicing. 
7. Verify that controls are connected and operable. 
8. Verify that filters are installed. 
9. Clean condenser coil and inspect for construction debris. 
10. Clean furnace flue and inspect for construction debris. 
11. Connect and purge gas line. 
12. Remove packing from vibration isolators. 
13. Inspect operation of barometric relief dampers. 
14. Verify lubrication on fan and motor bearings. 
15. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
16. Adjust fan belts to proper alignment and tension. 
17. Start unit according to manufacturer’s written instructions. 

a. Start refrigeration system. 
b. Do not operate below recommended low-ambient temperature. 
c. Complete startup sheets and attach copy with Contractor's startup report. 

18. Inspect and record performance of protective devices, verify sequences. 
19. Operate unit for an initial period as recommended or required by manufacturer. 
20. Perform the following operations for both minimum and maximum firing. Adjust 

burner for peak efficiency. 

a. Measure gas pressure on manifold. 
b. Inspect operation of power vents. 
c. Measure combustion-air temperature at inlet to combustion chamber. 
d. Measure flue-gas temperature at furnace discharge. 
e. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and 

oxygen concentration. 
f. Measure supply-air temperature and volume when burner is at maximum 

firing rate and when burner is off.  Calculate useful heat to supply air. 

21. Calibrate thermostats. 
22. Adjust and inspect high-temperature limits. 
23. Inspect outdoor-air dampers for proper stroke and interlock with return-air 

dampers. 
24. Start refrigeration system and measure and record the following when ambient is 

a minimum of 15 deg F above return-air temperature: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 
b. Coil entering-air, dry- and wet-bulb temperatures. 
c. Outdoor-air, dry-bulb temperature. 
d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 

25. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, 
and normal and emergency shutdown.  
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26. Measure and record the following minimum and maximum airflows. Plot fan 
volumes on fan curve. 

a. Supply-air volume. 
b. Return-air volume. 
c. Relief-air volume. 
d. Outdoor-air intake volume. 

27. Simulate maximum cooling demand and inspect the following: 

a. Compressor refrigerant suction and hot-gas pressures. 
b. Short circuiting of air through condenser coil or from condenser fans to 

outdoor-air intake. 

28. Verify operation of remote panel including pilot-light operation and failure modes. 
Inspect the following: 

a. High-temperature limit on gas-fired heat exchanger. 
b. Low-temperature safety operation. 
c. Filter high-pressure differential alarm. 
d. Economizer to minimum outdoor-air changeover. 
e. Relief-air fan operation. 
f. Smoke and firestat alarms. 

29. After startup and performance testing and prior to Substantial Completion, replace 
existing filters with new filters. 

3.6 CLEANING AND ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions.  Provide up to two visits to site during other-than-normal occupancy hours for 
this purpose. 

B. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain RTUs. 

END OF SECTION 237413  
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems 
communications cables and Classes 1, 2 and 3 control cables. 

1.3 ACTION SUBMITTALS 

A. Product Data:  None Required 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

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

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

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



D. Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, 
Type MC with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, 
type, and class for application and service indicated. 

2.3 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

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

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

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHN-2-THWN-2, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-2-THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-
THWN-2, single conductors in raceway. 

D. Feeders in Cable Tray:  Type THHN-2-THWN-2, single conductors in raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, 
single conductors in raceway. 

F. Branch Circuits in Cable Tray:  Type THHN-2-THWN-2, single conductors in raceway. 
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G. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

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

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

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

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

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

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

3.4 CONNECTIONS 

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

B. Make splices, terminations, and taps that are compatible with conductor material. 

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

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 
"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end 
of conductor and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling." 
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END OF SECTION 260519  
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Multimode optical-fiber cabling. 
2. Low-voltage control cabling. 
3. Control-circuit conductors. 
4. Identification products. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

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

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

D. RCDD:  Registered Communications Distribution Designer. 

1.4 SUBMITTALS 

A. Product Data: None required. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 
supervise on-site testing. 
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PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.2 PERFORMANCE REQUIREMENTS 

A. Flame Travel and Smoke Density in Plenums:  As determined by testing identical 
products according to NFPA 262 by a qualified testing agency.  Identify products for 
installation in plenums with appropriate markings of applicable testing agency. 

1. Flame Travel Distance:  60 inches (1520 mm) or less. 
2. Peak Optical Smoke Density:  0.5 or less. 
3. Average Optical Smoke Density:  0.15 or less. 

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

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

2.3 LOW-VOLTAGE CONTROL CABLE 

A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. Multi- pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with NFPA 262. 

2.4 CONTROL-CIRCUIT CONDUCTORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

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

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

D. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type THHN-2-THWN-2, 
in raceway, complying with UL 44. 
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E. Class 2 Control Circuits and Class 3 Remote-Control and Signal Circuits That Supply 
Critical Circuits:  Circuit Integrity (CI) cable. 

1. Smoke control signaling and control circuits. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF RACEWAYS AND BOXES 

A. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical 
Systems" for raceway selection and installation requirements for boxes, conduits, and 
wireways as supplemented or modified in this Section. 

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) 
high, and 2-1/2 inches (64 mm) deep. 

2. Flexible metal conduit shall not be used. 

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

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

D. Raceway Installation in Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard if a single piece of 
plywood is installed, or in the corner of the room if multiple sheets of plywood are 
installed around perimeter walls of the room. 

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

conductor to grounding system. 

3.2 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1 and NFPA 70. 

B. General Requirements for Cabling: 

1. Comply with TIA-568-C Series of standards. 
2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 

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

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

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

more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, 
and terminals. 
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6. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified in 
BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical 
Fiber Structured Cabling Systems." Install lacing bars and distribution spools. 

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

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

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

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

so as to not damage cables. 

C. Installation of Control-Circuit Conductors: 

1. Install wiring in raceways. Comply with requirements specified in Section 260533 
"Raceways and Boxes for Electrical Systems." 

D. Optical-Fiber Cable Installation: 

1. Comply with TIA-568-C.3. 
2. Terminate cable on connecting hardware that is rack or cabinet mounted. 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications 
spaces with terminating hardware and interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 
mm) above ceilings by cable supports not more than 30 inches (760 mm) apart. 

3. Cable shall not be run through or on structural members or in contact with pipes, 
ducts, or other potentially damaging items.  Do not run cables between structural 
members and corrugated panels. 

F. Installation of Cable Routed Exposed under Raised Floors: 

1. Install plenum-rated cable only. 
2. Install cabling after the flooring system has been installed in raised floor areas. 
3. Below each feed point, neatly coil a minimum of 72 inches (1830 mm) of cable in 

a coil not less than 12 inches (305 mm) in diameter. 

3.3 REMOVAL OF CONDUCTORS AND CABLES 

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

A. Minimum Conductor Sizes: 

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

3.5 FIRESTOPPING 

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

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

3.6 GROUNDING 

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

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

3.7 IDENTIFICATION 

A. Comply with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

B. Identify data and communications system components, wiring, and cabling according to 
TIA-606-A; label printers shall use label stocks, laminating adhesives, and inks 
complying with UL 969. 

END OF SECTION 260523 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment, plus the following 
special applications: 

1. Underground distribution grounding. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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. Burndy; Part of Hubbell Electrical Systems. 
2. SIEMENS Industry, Inc.; Energy Management Division. 

2.2 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. 
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B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.3 CONDUCTORS 

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

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B3. 
2. Stranded Conductors:  ASTM B8. 
3. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 

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.  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. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of conductors 
and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

2.5 GROUNDING ELECTRODES 

A. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged 
with nonhazardous electrolytic chemical salts. 

1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches 
(1200 mm) long. 

2. Backfill Material:  Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.1 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 copper conductor, No. 2/0 AWG 
minimum. 
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1. Bury at least 24 inches (600 mm) below grade. 

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

D. 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. 

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. 

E. 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 Structural Steel:  Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be 
connected to the ground bus.  Install a main bonding jumper between the neutral and 
ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator:  Install grounding electrode(s) at the generator location.  The electrode shall 
be connected to the equipment grounding conductor and to the frame of the generator. 

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or 
handhole floor, close to wall, and set rod depth so 4 inches (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. 
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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. 

3.5 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit 
and to air duct and connected metallic piping. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  
Bond conductor to heater units, piping, connected equipment, and components. 

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

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

F. Metallic Fences:  Comply with requirements of IEEE C2. 

1. Grounding Conductor:  Bare copper, not less than No. 8 AWG. 
2. Gates:  Shall be bonded to the grounding conductor with a flexible bonding jumper. 
3. Barbed Wire:  Strands shall be bonded to the grounding conductor. 
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3.6 INSTALLATION 

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

B. Ground 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. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

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

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

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

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

1.5 QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 
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1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified together with 
concrete Specifications. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These 
items are specified in Section 077200 "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components 
for field assembly. 

1. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

2. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

3. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16-inch (14 mm) diameter holes at a maximum of 8 
inches (200 mm) o.c., in at least 1 surface. 

1. Fittings and Accessories:  Products of channel and angle manufacturer and 
designed for use with those items. 

2. Fitting and Accessory Materials:  Same as channels and angles. 
3. Rated Strength:  Selected to suit applicable load criteria. 

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

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

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A36/A36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items 
or their supports to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in 
hardened Portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

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

3. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM 
A325. 
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4. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

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

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

PART 3 - EXECUTION 

3.1 APPLICATION 

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

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

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted 
support system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communication 
systems above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in 
this Article. 

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

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

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

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

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

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

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup:  Comply with requirements in, Section 099123 "Interior Painting" for cleaning 
and touchup painting of field welds, bolted connections, and abraded areas of shop paint 
on miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Specification Section 260519 “Low-Voltage Electrical Power Conductors and Cables. 

1.2 SUMMARY 

A. Section Includes: 

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

1.3 DEFINITIONS 

A. EMT:  Electrical Metallic Tubing 

B. FMC:  Flexible Metal Cable. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight Flexible Metal Conduit. 

E. RMC:  Galvanized Rigid Steel Conduit. 

F. RNC:  Rigid Non-Metallic Conduit. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Manufacturers: 

a. ABB; Thomas & Betts 
b. Atkore International; Allied Tube and Conduit 
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c. Maverick Tube Corporation 
d. Phoenix Conduit Pipe Products Co. 
e. Republic Conduit:NUCOR Tubular Products 
f. 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. EMT:  Comply with ANSI C80.3 and UL 797. 
4. FMC:  Comply with UL 1; Zinc-Coated Steel. 
5. IMC:  Comply with ANSI C80.6 and UL 1242 
6. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 
7. RMC:  Comply with ANSI C80.1 and UL 6 

B. Metal Fittings: 

1. Manufacturer: 

a. Obtain fittings from the same manufacturer as selected for conduit. 

2. Comply with NEMA FB 1 and UL 514B. 
3. Listing and Labeling:  Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
4. Fittings, General:  Listed and labeled for type of conduit, location, and use. 
5. Fittings for EMT: 

a. Material:  Die Cast. 
b. Type:  Compression. 

6. 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. 

7. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch, 
with overlapping sleeves protecting threaded joints. 

2.2 NON-METALLIC CONDUITS AND FITTINGS 

A. Non-metallic Conduit: 

1. Manufacturers: 

a. ABB; Thomas & Betts 
b. Atkore International; Allied Tube and Conduit 
c. Cantex Inc. 

2. Listing and Labeling:  Nonmetallic conduit shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

3. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless 
otherwise indicated. 
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B. Non-metallic Fittings: 

1. Manufacturer: 

a. Obtain fittings from the same manufacturer as selected for conduit. 

2. Fittings, General:  Listed and labeled for type of conduit, location, and use. 
3. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and 

material. 

4. Solvents and Adhesives:  As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: 

1. Eaton:  Cooper B-Line 
2. Hoffman 
3. Wiegmann; Hubbell Inc 

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless 
otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

D. Wireway Covers:  Screw-Cover Type unless otherwise indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: 

1. ABB; Thomas and Betts 
2. Eaton Corporation; Crouse-Hinds 
3. Erickson Electrical Equipment 
4. Hubbell Incorporated 

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. 
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D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, Aluminum, Type FD, 
with gasketed cover. 

E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C. 

F. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 
50 lbs. Outlet boxes designed for attachment of luminaires weighing more than 50 lbs. 
shall be listed and marked for the maximum allowable weight. 

G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

H. Box extensions used to accommodate new building finishes shall be of same material 
as recessed box. 

I. Gangable boxes are prohibited. 

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and 
identified as defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand 
and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, 
or a combination of the two. 

1. Manufacturers: 

a. Oldastle Enclosure Solutions 
b. Quazite; Hubbell Incorporated 

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 as indicated on plans. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  RMC, IMC. 
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2. Concealed Conduit, Above ground:  RMC, IMC. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, Type EPC-80-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. Type 4. 

B. Indoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Service Bays and Tire Storage: 

a. Exposed:  EMT. 
b. Concealed within finished walls:  EMT or MC Cable. 
c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC. 

2. Showroom, Waiting Areas, Restrooms: 

a. Concealed above accessible ceilings and within finished walls:  EMT or MC 
Cable. 

b. Concealed above non-accessible ceilings:  EMT. 
c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC. 

3. Mechanical Room: 

a. Exposed:  EMT 
b. Concealed above non-accessible ceilings and within finished walls:  EMT 
c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC. 

4. Connection to Vibrating Equipment (Including Air Compressors, or Motor-Driven 
Equipment):  FMC, except use LFMC in damp or wet locations. 

5. Boxes and Enclosures:  NEMA 250, Type 1. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings 
unless otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with 
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating 
after installing conduits and fittings. Use sealant recommended by fitting 
manufacturer and apply in thickness and number of coats recommended by 
manufacturer. 

3. EMT:  Use compression cast-metal fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit:  Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

3.2 INSTALLATION 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for hangers and supports. 
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B. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter. Comply with NFPA 70 limitations 
for types of raceways allowed in specific occupancies and number of floors. 

C. Do not fasten conduits onto the bottom side of a metal deck roof. 

D. Keep raceways at least 6 inches away from parallel runs of flues. 

E. Complete raceway installation before starting conductor installation. 

F. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

G. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for control wiring conduits, for which fewer bends are allowed. Support within 12 inches 
of changes in direction. 

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. Install conduits parallel or perpendicular to building lines. 

J. Support conduit within 12 inches of enclosures to which attached. 

K. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot 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 of concrete cover in all 
directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by 
Architect for each specific location. 

L. Stub-ups to Above Recessed Ceilings: 

1. Use EMT for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside 
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and 
insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated 
with locknuts. Install insulated throat metal grounding bushings on service conduits. 
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O. Install raceways square to the enclosure and terminate at enclosures with locknuts. 
Install locknuts hand tight plus 1/4 turn more. 

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a 
continuous ground path. 

Q. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length. 

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with 
not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull 
wire. Cap underground raceways designated as spare above grade alongside raceways 
in use. 

S. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

T. 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 center of box unless otherwise indicated. 

U. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block and install box flush with surface of wall. Prepare block surfaces to provide a flat 
surface for a raintight connection between box and cover plate or supported equipment 
and box. 

V. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. 

W. Locate boxes so that cover or plate will not span different building finishes. 

X. 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. 

Y. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

3.3 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.4 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. 
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END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and 
floors. 

2. Sleeve-seal fittings. 
3. Grout. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc 
coated, plain ends. 

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  
Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed 
with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) 
and with no side larger than 16 inches (400 mm), thickness shall be 0.052 
inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more 
and one or more sides larger than 16 inches (400 mm), thickness shall be 
0.138 inch (3.5 mm).  
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2.2 SLEEVE-SEAL FITTINGS 

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar 
with center opening to match piping OD. 

2.3 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-
fire-rated walls or floors. 

B. Standard:  ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.  Comply with requirements 
in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material 
solidly between sleeve and wall, so no voids remain.  Tool exposed surfaces 
smooth; protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between 
sleeve and raceway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 
are used.  Install sleeves during erection of walls.  Cut sleeves to length for 
mounting flush with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches 
(50 mm) above finished floor level.  Install sleeves during erection of floors. 
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D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system. 

3.2 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs 
and walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Warning labels and signs. 
4. Instruction signs. 
5. Equipment identification labels. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop 
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; 
and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent 
designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment.  
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PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and 
matching wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  
Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by 
gripping action. 

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway and cable size. 

B. Colors for Raceways Carrying Circuits at 600 V and Less:  

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3 inch (75 mm) 

high letters on 20 inch (500 mm) centers. 

D. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label. 

E. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 
mm) wide; compounded for outdoor use. 

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway and cable size.  
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B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather 
and chemical-resistant coating and matching wraparound adhesive tape for securing 
ends of legend label. 

C. 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. 

D. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, 
with diameter sized to suit diameter of raceway or cable it identifies and to stay in place 
by gripping action. 

F. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic 
sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable 
it identifies and to stay in place by gripping action. 

2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive 
labels, configured for display on front cover, door, or other access to equipment unless 
otherwise indicated. 

C. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES (915 MM)." 

2.5 INSTRUCTION SIGNS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay 
shall provide a weatherproof and UV-resistant seal for label. 
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2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay 
shall provide a weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with 
white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 
mm). 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 
mm). 

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height 
shall be 1 inch (25 mm). 

2.7 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one-piece, self-locking, 
Type 6/6 nylon. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D638:  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. 

B. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D638:  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. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment.  
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C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials 
and methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding 
band shall completely encircle cable or conduit.  Place adjacent bands of two-color 
markings in contact, side by side.  Locate bands at changes in direction, at penetrations 
of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot 
(7.6-m) maximum intervals in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of 
conductor or cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Painted Identification:  Comply with requirements in painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil  
4-inch (100 mm) wide black stripes on 10-inch (250 mm) centers over orange 
background that extends full length of raceway or duct and is 12 inches (300 mm) wide.  
Stencil legend "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch (75-mm) 
high black letters on 20-inch (500 mm) centers.  Stop stripes at legends.  Apply to the 
following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches (300 
mm) of a floor that is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, 

exposed in the building, or concealed above suspended ceilings. 

B. Accessible Raceways Armored and Metal-Clad Cables, More Than 600 V:  Self-
adhesive vinyl labels.  Install labels at 10-foot (3-m) maximum intervals. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 
Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl 
label. Install labels at 10-foot (3-m) maximum intervals. 

D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction 
and pull box of the following systems with self-adhesive vinyl labels with the wiring 
system legend and system voltage.  System legends shall be as follows: 
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1. Emergency Power. 
2. Power. 
3. UPS. 

E. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation. 

F. 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. 

G. Equipment Identification Labels:  On each unit of equipment, install unique designation 
label that is consistent with wiring diagrams, schedules, and the Operation and 
Maintenance Manual.  Apply labels to disconnect switches and protection equipment, 
central or master units, control panels, control stations, terminal cabinets, and racks of 
each system.  Systems include power, lighting, control, communication, signal, 
monitoring, and alarm systems unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide 
a single line of text with 1/2 inch (13 mm) high letters on 1 1/2 inch (38 mm) 
high label; where two lines of text are required, use labels 2 inches (50 mm) 
high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
c. Elevated Components:  Increase sizes of labels and letters to those 

appropriate for viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL 
rating of the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Transformers:  Label that includes tag designation shown on Drawings for 

the transformer, feeder, and panelboards or equipment supplied by the 
secondary. 

e. Enclosed switches. 
f. Enclosed circuit breakers. 
g. Push-button stations. 
h. Contactors. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Photoelectric switches. 
2. Standalone daylight-harvesting switching and dimming controls. 
3. Indoor occupancy sensors. 
4. Lighting Contactors 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-
switch occupancy sensors, and manual light switches. 

1.3 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer and Installer agree to repair or replace lighting 
control devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control devices. 

2. Warranty Period:  Three years, minimum, from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturer:  NSI Industries, LLC - Tork 

B. Description:  Solid state, with SPST dry contacts rated for 2000 W incandescent or 1800 
VA inductive, to operate connected relay, contactor coils, or microprocessor input; 
complying with UL 773A, and compatible with ballasts and LED lamps. 
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Light-Level Monitoring Range:  Turn On:1 to 5fc, Turn Off 3 to 15fc, with an 
adjustment for turn-on and turn-off levels within that range. 

3. Time Delay On and Off:  Fifteen-second minimum, to prevent false operation. 
4. Surge Protection:  Metal-oxide varistor. 
5. Mounting:  1/2-inch threaded male conduit. 
6. Failure Mode:  Luminaire stays ON. 

2.2 DAYLIGHT-HARVESTING DIMMING CONTROLS 

A. Manufacturer:  Acuity Brands, SensorSwitch 

B. System Description:  Sensing daylight and electrical lighting levels, the system adjusts 
the indoor electrical lighting levels. As daylight increases, the lights are dimmed. 

1. Lighting control set point is based on two lighting conditions: 

a. When no daylight is present (target level). 
b. When significant daylight is present. 

2. System programming is done via push button commands. 

C. Ceiling-Mounted Dimming Controls:  Solid-state, line voltage, light-level sensor unit to 
detect changes in indoor lighting levels that are perceived by the eye. 

D. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Sensor Output:  0- to 10-V dc to operate luminaires. Sensor is powered by 
controller unit. 

3. Light-Level Sensor Set-Point Adjustment Range:  20 to 60 fc. 

2.3 INDOOR OCCUPANCYAND VACANCY SENSORS 

A. Manufacturer:  Etlin-Daniels 

B. General Requirements for Sensors: 

1. Ceiling and Luminaire-mounted, solid-state indoor occupancy sensors. 
2. Passive infrared technology. 
3. Integrated power pack. 
4. Hardwired connection to controlled luminaires. 
5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and application. 
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6. Operation: 

a. Occupancy Sensor:  Unless otherwise indicated, turn lights on when 
coverage area is occupied, and turn them off when unoccupied; with a time 
delay for turning lights off, adjustable over a minimum range of 30 seconds 
to 25 minutes. 

7. Sensor Output:  Contacts rated to operate the connected relay, complying with 
UL 773A. 

8. Power:  Line voltage. 
9. Mounting: 

a. Ceiling Mounted Sensor:  Suitable for mounting on a standard outlet box. 
b. Luminaire Mounted Sensor:  1/2-inch threaded male conduit. 
c. Time-Delay and Sensitivity Adjustments:  Recessed. 

10. Indicator:  Digital display, to show when motion is detected during testing and 
normal operation of sensor. 

C. PIR Type:  Ceiling, Luminaire mounted; detect occupants in coverage area by their heat 
and movement. 

1. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any 
portion of a human body that presents a target of not less than 36 sq. in. 

2. Detection Coverage:  Detect occupancy anywhere in a circular area of 314 sq. ft. 
when mounted on a 120-inch high ceiling. 

2.4 LIGHTING CONTACTORS 

A. Eaton Corporation 

B. Description:  Electrically operated and electrically held, combination-type lighting 
contactors, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 
percent or less THD of normal load current). 

2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current 
at the point of installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that 
are wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 
installed. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, 
smoke detectors, fire-suppression systems, and partition assemblies. 

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of 
areas indicated. Do not exceed coverage limits specified in manufacturer's written 
instructions. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 
structure-borne vibration unless contactors are installed in an enclosure with factory-
installed vibration isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables. 

C. Wiring within Enclosures:  Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions 
unless otherwise indicated. 

E. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips 
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 
"Identification for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors 

at each sensor. 

B. Label time switches and contactors with a unique designation. 
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3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test:  After installing time switches and sensors, and after electrical 
circuitry has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy Adjustments:  When requested within 6 months from date of Substantial 
Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions. Provide up to two visits to Project during other-than-normal 
occupancy hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector 
range. Set time delay for restrooms at 10 minutes after last activity detected. Set 
time delay in tire racking to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Lighting and appliance branch-circuit panelboards. 

1.2 NATIONAL ACCOUNT 

A. Mavis Tire Supply has a national electrical equipment agreement with Consolidated 
Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing 
and installing the panelboards and switchgear equipment. Questions concerning quotes, 
pricing, and technical specifications shall be directed to Ryan Denney, CED National 
Accounts, via email ryan.denney@ced.com or by phone at (817) 252-4014 

1.3 ACTION SUBMITTALS 

A. Product Data: 
1. Lighting and appliance branch-circuit panelboards. 
2. Disconnecting and overcurrent protective devices. 
3. 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. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Warranty documentation. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Special Tools: Furnish to Owner proprietary equipment, keys, and software required to 
operate, maintain, repair, adjust, or implement future changes to panelboards, that are 
packaged with protective covering for storage on-site and identified with labels 
describing contents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER: 

A. Subject to compliance with requirements, provide products by the following 
manufacturer: 
1. Eaton Corporation 

2.2 PANELBOARD COMMON REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with 
NFPA 70, by qualified electrical testing agency recognized by authorities having 
jurisdiction, and marked for intended location and application. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

D. Enclosures: Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

2. Height: 7 ft  maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 

match box dimensions. Trims must cover live parts. 

E. Incoming Mains: 

1. Location: Bottom. 

F. Phase, Neutral, and Ground Buses: 

1. Material: Hard-drawn copper, 98 percent conductivity. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 
1. Main and Neutral Lugs: Mechanical type, with lug on neutral bar for each pole in 

panelboard. 
2. Ground Lugs and Bus-Configured Terminators: Mechanical type, with lug on bar 

for each pole in panelboard. 
3. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. 

Locate at opposite end of bus from incoming lugs or main device. 
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H. Quality-Control Label: Panelboards or load centers must be labeled, by qualified 
electrical testing laboratory recognized by authorities having jurisdiction, for use as 
service equipment with one or more main service disconnecting and overcurrent 
protective devices. Panelboards or load centers must have meter enclosures, wiring, 
connections, and other provisions for utility metering. Coordinate with utility company for 
exact requirements. 

I. Panelboard Short-Circuit Current Rating: 

1. Fully rated to interrupt symmetrical short-circuit current available at terminals. 
Assembly listed, by qualified electrical testing laboratory recognized by authorities 
having jurisdiction, for 100 percent interrupting capacity. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Listing Criteria: NEMA PB 1, lighting and appliance branch-circuit type. 

B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's published instructions. 

B. Reference Standards: 

1. Panelboards: Unless more stringent requirements are specified in Contract 
Documents or manufacturers' published instructions, comply with NECA 407. 

C. Special Techniques: 
1. Mount top of trim 7.5 ft above finished floor unless otherwise indicated. 
2. Mount panelboard cabinet plumb and rigid without distortion of box. 
3. Install overcurrent protective devices and controllers not already factory installed. 

4. Make grounding connections and bond neutral for service to ground. Make 
connections to grounding electrodes and connections to separate ground bars. 

5. Install filler plates in unused spaces. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems." 
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B. Panelboard Nameplates: Label each panelboard with nameplate complying with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

C. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

D. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of 
phases, and number of poles must be located on interior of panelboard door. 

E. Breaker Labels: Faceplate must list current rating, UL and IEC certification standards, 
and AIC rating. 

F. Circuit Directory: 

1. Provide typewriter-generated or computer-generated circuit directory mounted 
inside panelboard door with metal frame with transparent protective cover. 

a. Circuit directory must identify specific purpose with detail sufficient to 
distinguish it from other circuits. 

2. Create directory to indicate installed circuit loads; incorporate Owner's final room 
designations. Obtain approval before installing. Handwritten directories are not 
acceptable. Install directory inside panelboard door. 

3.3 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Nonconforming Work: 

1. Panelboards will be considered defective if they do not pass tests and inspections. 
2. Remove and replace defective units and retest. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Receptacles with integral surge-suppression units. 
3. Snap switches and wall-box dimmers. 
4. Floor service outlets, poke-through assemblies, service poles, and multioutlet 

assemblies. 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

C. TVSS:  Transient voltage surge suppressor. 

D. UTP:  Unshielded twisted pair. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment: Match plug configurations. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions. 
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PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be 
substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building 
wire. 

2. Devices shall comply with the requirements in this Section. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

2.3 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-

596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

2.4 TVSS RECEPTACLES 

A. General Description: Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS 
W-C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground. 

1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level 
rating of 400 V and minimum single transient pulse energy dissipation of 240 J, 
according to IEEE C62.41.2 and IEEE C62.45. 

2. Active TVSS Indication:  Visual and audible, with light visible in face of device to 
indicate device is "active" or "no longer in service." 

B. Duplex TVSS Convenience Receptacles: 

1. Description: Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.  
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2.5 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches:  120/277 V, 20 A; 
for use with mechanically held lighting contactors. 

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

a. Hubbell; HBL1557. 

2.6 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:  Smooth, high-impact thermoplastic. 
4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover and listed 

and labeled for use in wet and damp locations. 

2.7 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication cabling. 

C. Service Plate:  Rectangular, die-cast aluminum with satin finish. 

D. Power Receptacle:  NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 
indicated. 

E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 jacks 
for UTP cable complying with requirements in Section 271500 "Communications 
Horizontal Cabling." 

2.8 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  White, unless otherwise 
indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
3. TVSS Devices:  Blue. 
4. Isolated-Ground Receptacles:  Orange. 

B. Wall Plate Color: For plastic covers, match device color.  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless 
otherwise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding 
against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a 
joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 
terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  
Avoid scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 
70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 
were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 
(152 mm) in length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 
solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 
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7. When conductors larger than No. 12 AWG are installed on 15 or 20-A circuits, 
splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally 
mounted receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or 
neutral blade at the top. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

G. 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. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream 
receptacles is not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number.  Use hot, 
stamped, or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

END OF SECTION 262726 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

1.2 NATIONAL ACCOUNT 

A. Mavis Tire Supply has a national electrical equipment agreement with Consolidated 
Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing 
and installing the panelboards and switchgear equipment. Questions concerning quotes, 
pricing, and technical specifications shall be directed to Ryan Denney, CED National 
Accounts, via email ryan.denney@ced.com or by phone at (817) 252-4014 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of enclosed switch, accessory, and component indicated. Include 
nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' 
technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes. 

2. Enclosure types and details for types other than UL 50E, Type 1. 
3. Current and voltage ratings. 
4. Short-circuit current ratings (interrupting and withstand, as appropriate). 
5. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices, accessories, and auxiliary components. 

B. Shop Drawings:  For enclosed switches and circuit breakers. 

1. Include plans, elevations, sections, details, and attachments to other work. 

1.4 CLOSEOUT SUBMITTALS 

A. Warranty documentation. 

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Manufacturer: 

1. Subject to compliance with requirements, provide products by the following 
manufacturer: 

a. Eaton Corporation. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled in accordance 
with NFPA 70, by qualified electrical testing laboratory recognized by authorities having 
jurisdiction and marked for intended location and application. 

2.2 FUSIBLE SWITCHES 

A. Type HD, Heavy Duty: 

1. Single throw. 
2. Three pole. 
3. 240 VAC. 
4. 1200 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. 

B. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

4. Service-Rated Switches:  Labeled for use as service equipment. 

2.3 NONFUSIBLE SWITCHES 

A. Type GD, General Duty, Three Pole, Single Throw, 240 VAC, 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. 

B. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 
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2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

2.4 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  UL 489, NEMA KS 1, UL 50E, and UL 50, to 
comply with environmental conditions at installed location. 

B. Enclosure Finish:  Enclosure must be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (UL 50E Type 1), gray baked enamel 
paint, electrodeposited on cleaned, phosphatized galvannealed steel (UL 50E Type 3R). 

C. Conduit Entry:  UL 50E Types 4, 4X, and 12 enclosures may not contain knockouts. 
UL 50E Types 7 and 9 enclosures must be provided with threaded conduit openings in 
both endwalls. 

D. Operating Mechanism:  Circuit-breaker operating handle must be externally operable 
with operating mechanism being integral part of box, not cover. Cover interlock 
mechanism must have externally operated override. Override may not permanently 
disable interlock mechanism, which must return to locked position once override is 
released. Tool used to override cover interlock mechanism must not be required to enter 
enclosure in order to override interlock. 

PART 3 - EXECUTION 

3.1 SELECTION OF ENCLOSURES 

A. Indoor, Dry and Clean Locations:  UL 50E, Type 1. 

B. Outdoor Locations:  UL 50E, Type 3R. 

3.2 INSTALLATION 

A. Comply with manufacturer's published instructions. 

B. Special Techniques: 

1. 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. 

2. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 

3. Install fuses in fusible devices. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 
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1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. 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 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 

following methods: 

1) Use 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 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 must be in accordance with manufacturer's 
published data. In 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 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 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 lowest value. 
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b. Measure contact resistance across each switchblade fuseholder. Drop 
values may not exceed high level of 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 
lowest value. 

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 absence 
of manufacturer's published data, use Table 100.1 from 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 in accordance with NETA ATS Section 7.14 
"Ground Fault Protection Systems, Low-Voltage." 

B. Nonconforming Work: 

1. Enclosed switches and circuit breakers will be considered defective if they do not 
pass tests and inspections. 

2. Remove and replace defective units and retest. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly and lubricate as 
recommended by manufacturer. 

END OF SECTION 262816 
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SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes the following types of LED luminaires: 

1. Cylinder. 
2. Downlight. 
3. Highbay, linear. 
4. Linear industrial. 
5. Lowbay. 
6. Parking garage. 
7. Recessed linear. 
8. Strip light. 
9. Surface mount, linear. 
10. Surface mount, nonlinear. 
11. Suspended, linear. 
12. Suspended, nonlinear. 
13. Materials. 
14. Finishes. 
15. Luminaire support. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 
including time switches, photoelectric relays, occupancy sensors, and multipole 
lighting relays and contactors. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color Rendering Index. 

C. Fixture:  See "Luminaire." 

D. IP:  International Protection or Ingress Protection Rating. 

E. LED:  Light-emitting diode. 
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F. Lumen:  Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting unit, including lamp, reflector, and housing. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests, complying with 

IES Lighting Measurements Testing and Calculation Guides, of each luminaire 
type.  The adjustment factors shall be for lamps and accessories identical to those 
indicated for the luminaire as applied in this Project. 

a. Manufacturers' Certified Data:  Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data:  For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for 
remaining luminaires shall be certified by manufacturer. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps:  Ten for every 100 of each type and rating installed.  Furnish at least one 
of each type. 

2. Diffusers and Lenses:  One for every 100 of each type and rating installed.  Furnish 
at least one of each type. 

3. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish 
at least one of each type. 

1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Luminaire 
manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 
that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for 
Energy Efficient Lighting Products, and complying with the applicable IES testing 
standards. 
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C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

E. Mockups:  For interior luminaires in room or module mockups, complete with power and 
control connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed Work. 
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of 
the completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering before shipping. 

1.8 COORDINATION 

A. Mavis Discount Tire has a national electrical equipment agreement with Consolidated 
Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing 
and installing the LED lighting equipment. Questions concerning quotes, pricing, and 
technical specifications shall be directed to Ryan Denney, CED National Accounts, via 
email ryan.denney@ced.com or by phone at (817) 923-1983. 

1.9 WARRANTY 

A. Warranty:  Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 
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B. Standards: 

1. ENERGY STAR certified. 
2. California Title 24 compliant. 
3. NRTL Compliance:  Luminaires for hazardous locations shall be listed and labeled 

for indicated class and division of hazard by an NRTL. 
4. FM Global Compliance:  Luminaires for hazardous locations shall be listed and 

labeled for indicated class and division of hazard by FM Global. 
5. UL Listing:  Listed for damp location. 
6. Recessed luminaires shall comply with NEMA LE 4. 
7. User Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
b. Lamp base complying with IEC 60061-1. 

C. CRI of minimum 65.  CCT of 3000 K. 

D. Rated lamp life of 35,000 hours to L70. 

E. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

F. Internal driver. 

G. Nominal Operating Voltage:  120 V ac 277 V ac. 

1. Lens Thickness:  At least 0.125-inch (3.175 mm) minimum unless otherwise 
indicated. 

H. Housings:  

1. Extruded-aluminum housing and heat sink. 
2. Clear painted finish. 

2.2 CYLINDER 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Axis Lighting, Inc. 
2. Cooper Lighting, an Eaton business. 
3. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 250 lumens.  Minimum allowable efficacy of 80 lumens per watt. 

C. With integral mounting provisions. 
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2.3 DOWNLIGHT 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
2. Edison Price Lighting. 
3. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 1,000 lumens.  Minimum allowable efficacy of 80 lumens per watt. 

C. Universal mounting bracket. 

D. Integral junction box with conduit fittings. 

E. Optics: 

1. Adjustable lens. 
2. Medium light distribution. 

2.4 HIGHBAY, LINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

1. Cooper Lighting, an Eaton business. 

B. Minimum 10,000 lumens.  Minimum allowable efficacy of 80 lumens per watt. 

2.5 HIGHBAY, NONLINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

1. Cooper Lighting, an Eaton business. 

B. Minimum 10,000 lumens.  Minimum allowable efficacy of 80 lumens per watt. 

C. Universal mounting bracket. 

D. Integral junction box with conduit fittings. 

2.6 LINEAR INDUSTRIAL 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
2. Lithonia Lighting; Acuity Brands Lighting, Inc. 
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B. Minimum 5,000 lumens. Minimum allowable efficacy of 80 lumens per watt. 

C. Housing and heat sink rated to the following: 

1. Class 1, Division 2 Group(s) A. 
2. NEMA 4X. 
3. IP 54. 
4. IP 66. 
5. Marine and wet locations. 
6. CSA C22.2 No 137. 

2.7 LOWBAY 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
2. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 5,000 lumens.  Minimum allowable efficacy of 80 lumens per watt. 

C. Universal mounting bracket. 

2.8 PARKING GARAGE 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

1. Cooper Lighting, an Eaton business. 

B. Minimum 2,000 lumens.  Minimum allowable efficacy of 75 lumens per watt. 

C. Low-profile housing and heat sink. 

D. Fully gasketed and sealed.  IP 65 rated. 

E. Stainless-steel latches. 

F. Integral pressure equalizer. 

2.9 RECESSED LINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Axis Lighting, Inc. 
2. Cooper Lighting, an Eaton business. 
3. Lithonia Lighting; Acuity Brands Lighting, Inc. 
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B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.10 STRIP LIGHT 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

1. Cooper Lighting, an Eaton business. 
2. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.11 SURFACE MOUNT, LINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Axis Lighting, Inc. 
2. Cooper Lighting, an Eaton business. 
3. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.12 SURFACE MOUNT, NONLINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
2. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.13 SUSPENDED, LINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
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2. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt. 

2.14 SUSPENDED, NONLINEAR 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Lighting, an Eaton business. 
2. Lithonia Lighting; Acuity Brands Lighting, Inc. 

B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.15 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of tools.  
Designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position. 

C. Housings:  

1. Extruded-aluminum housing and heat sink. 
2. Clear anodized finish. 

D. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps.  Locate 
labels where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.16 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece.  Variations in finishes of 
adjoining components are acceptable if they are within the range of approved Samples 
and if they can be and are assembled or installed to minimize contrast. 
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2.17 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle 
supports. 

B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as luminaire. 

C. Wires:  ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm). 

D. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel 
rod. 

E. Hook Hangers:  Integrated assembly matched to luminaire, line voltage, and equipment 
with threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation.  Proceed with installation only after 
unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting.  
When construction is sufficiently complete, clean luminaires used for temporary lighting 
and install new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 
indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
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3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and vertical force of 400 percent of luminaire 
weight. 

E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Mounted Luminaire Support: 

1. Ceiling mount with two 5/32-inch (4 mm) diameter aircraft cable supports 
adjustable to 120 inches (6 m) in length. 

2. Ceiling mount with pendant mount with 5/32-inch (4 mm) diameter aircraft cable 
supports adjustable to 120 inches (6 m) in length. 

3. Ceiling mount with hook mount. 

H. Suspended Luminaire Support: 

1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit 
swinging. 

2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.  
Support with approved outlet box and accessories that hold stem and provide 
damping of luminaire oscillations.  Support outlet box vertically to building structure 
using approved devices. 

3. Continuous Rows of Luminaires:  Use tubing or stem for wiring at one point and 
wire support for suspension for each unit length of luminaire chassis, including one 
at each end. 

4. Do not use ceiling grid as support for pendant luminaires.  Connect support wires 
or rods to building structure. 

I. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum 

of four locations, spaced near corners of luminaire. 
3. Use approved devices and support components to connect luminaire to ceiling grid 

and building structure in a minimum of four locations, spaced near corners of 
luminaire. 

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" for wiring connections. 
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3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test:  After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper 
operation. Verify transfer from normal power to battery power and retransfer to 
normal. 

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

C. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions.  Make up to two visits to Project during other-than-normal hours 
for this purpose.  Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires.  Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

END OF SECTION 265119 
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SECTION 265219 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Emergency lighting units. 
2. Exit signs. 
3. Luminaire supports. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color Rendering Index. 

C. Emergency Lighting Unit:  A lighting unit with internal or external emergency battery 
powered supply and the means for controlling and charging the battery and unit 
operation. 

D. Fixture:  See "Luminaire" Paragraph. 

E. Lumen:  Measured output of lamp and luminaire, or both. 

F. Luminaire:  Complete lighting unit, including lamp, reflector, and housing. 

1.4 SUBMITTALS 

A. Product Data:  For each type of emergency lighting unit, exit sign, and emergency lighting 
support. 

1. Include data on features, accessories, and finishes. 
2. Include physical description of the unit and dimensions. 
3. Battery and charger for light units. 
4. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency 

data. 
5. Include photometric data and adjustment factors based on laboratory tests, 

complying with IES LM-45, for each luminaire type. 
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a. Testing Agency Certified Data:  For indicated luminaires, photometric data 
certified by a qualified independent testing agency.  Photometric data for 
remaining luminaires shall be certified by manufacturer. 

b. Manufacturers' Certified Data:  Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of 
each type. 

2. Luminaire-mounted, emergency battery pack:  One for every 20 emergency 
lighting units.  Furnish at least one of each type. 

3. Diffusers and Lenses:  One for every 100 of each type and rating installed.  Furnish 
at least one of each type. 

4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish 
at least one of each type. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering before shipping. 

1.7 WARRANTY 

A. Warranty:  Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  One year from date of Substantial Completion. 

B. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in 
which manufacturer of battery-powered emergency lighting unit agrees to repair or 
replace components of rechargeable batteries that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period for Emergency Power Unit Batteries:  two years from date of 
Substantial Completion.  Full warranty shall apply for first year and prorated 
warranty for the remaining four years. 

2. Warranty Period for Self-Powered Exit Sign Batteries:  two years from date of 
Substantial Completion.  Full warranty shall apply for first year and prorated 
warranty for the remaining year. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Luminaires shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.  Luminaires and lamps shall be labeled vibration 
and shock resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation 
of any parts when subjected to the seismic forces specified." 

2.2 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. NRTL Compliance:  Fabricate and label emergency lighting units, exit signs, and 
batteries to comply with UL 924. 

C. Comply with NFPA 70 and NFPA 101. 

D. Comply with NEMA LE 4 for recessed luminaires. 

E. Comply with UL 1598 for fluorescent luminaires. 

F. Lamp Base: Comply with IEC 60061-1. 

G. Bulb Shape: Complying with ANSI C79.1. 

H. Internal Type Emergency Power Unit:  Self-contained, modular, battery-inverter unit, 
factory mounted within luminaire body and compatible with ballast. 

1. Emergency Connection: Operate one lamp continuously at an output of 1100 
lumens each upon loss of normal power.  Connect unswitched circuit to battery-
inverter unit and switched circuit to luminaire ballast. 

2. Operation:  Relay automatically turns lamp on when power-supply circuit voltage 
drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects 
from battery when voltage approaches deep-discharge level.  When normal 
voltage is restored, relay disconnects lamps from battery, and battery is 
automatically recharged and floated on charger. 

3. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

a. Ambient Temperature:  Less than 0 deg F (minus 18 deg C) or exceeding 
104 deg F (40 deg C), with an average value exceeding 95 deg F (35 deg 
C) over a 24-hour period. 

b. Ambient Storage Temperature:  Not less than minus 4 deg F (minus 20 deg 
C) and not exceeding 140 deg F (60 deg C). 

c. Humidity:  More than 95 percent (condensing). 
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d. Altitude:  Exceeding 3300 feet (1000 m). 

4. Nightlight Connection:  Operate lamp continuously at 40 percent of rated light 
output. 

5. Test Push-Button and Indicator Light:  Visible and accessible without opening 
luminaire or entering ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates 
trickle charge; bright glow indicates charging at end of discharge cycle. 

6. Battery:  Sealed, maintenance-free, lead-acid type. 
7. Charger:  Fully automatic, solid-state, constant-current type with sealed power 

transfer relay. 
8. Remote Test:  Switch in handheld remote device aimed in direction of tested unit 

initiates coded infrared signal.  Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

9. Integral Self-Test:  Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 

I. External Type:  Self-contained, modular, battery-inverter unit, suitable for powering one 
or more lamps, remote mounted from luminaire. 

1. Emergency Connection:  Operate one LED lamp continuously.  Connect 
unswitched circuit to battery-inverter unit and switched circuit to luminaire ballast. 

2. Operation:  Relay automatically turns lamp on when power-supply circuit voltage 
drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects 
from battery when voltage approaches deep-discharge level.  When normal 
voltage is restored, relay disconnects lamps from battery, and battery is 
automatically recharged and floated on charger. 

3. Nightlight Connection:  Operate lamp in a remote luminaire continuously. 
4. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
5. Charger:  Fully automatic, solid-state, constant-current type. 
6. Housing:  NEMA 250, Type 1 enclosure listed for installation inside, on top of, or 

remote from luminaire.  Remote assembly shall be located no less than half the 
distance recommended by the emergency power unit manufacturer, whichever is 
less. 

7. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

8. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

9. Remote Test:  Switch in handheld remote device aimed in direction of tested unit 
initiates coded infrared signal.  Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

10. Integral Self-Test:  Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 
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2.3 EMERGENCY LIGHTING 

A. General Requirements for Emergency Lighting Units:  Self-contained units. 

B. Emergency Luminaires: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Cooper Lighting, an Eaton business. 
b. Lithonia Lighting; Acuity Brands Lighting, Inc. 

2. Emergency Luminaires:  as indicated on Drawings, with the following additional 
features: 

a. Operating at nominal voltage of 120 V ac. 
b. Internal emergency power unit. 
c. Rated for installation in damp locations, and for sealed and gasketed 

luminaires in wet locations. 
d. UL 94 5VA flame rating. 

C. Emergency Lighting Unit: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Cooper Lighting, an Eaton business. 
b. Lithonia Lighting; Acuity Brands Lighting, Inc. 

2. Emergency Lighting Unit:  as indicated on Drawings. 
3. Operating at nominal voltage of 120 V ac. 
4. Wall with universal junction box adaptor. 
5. UV stable thermoplastic housing rated for damp locations. 
6. Two LED lamp heads. 
7. Internal emergency power unit. 

D. Remote Emergency Lighting Units: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Cooper Lighting, an Eaton business. 
b. Lithonia Lighting; Acuity Brands Lighting, Inc. 

2. Emergency Lighting Unit:  as indicated on Drawings. 
3. Operating at nominal voltage of 120 V ac. 
4. Wall with universal junction box adaptor. 
5. UV stable thermoplastic housing rated for damp locations. 
6. One LED lamp heads. 
7. External emergency power unit. 
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2.4 EXIT SIGNS 

A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 

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. Cooper Lighting, an Eaton business. 
b. Hubbell Industrial Lighting; Hubbell Incorporated. 
c. Lithonia Lighting; Acuity Brands Lighting, Inc. 

2. Operating at nominal voltage of 120 V ac. 
3. Lamps for AC Operation:  Fluorescent, two for each luminaire; 20,000 hours of 

rated lamp life. 
4. Lamps for AC Operation:  LEDs; 50,000 hours minimum rated lamp life. 
5. Self-Powered Exit Signs (Battery Type):  Internal emergency power unit. 
6. Master/Remote Sign Configurations: 

a. Master Unit:  Comply with requirements above for self-powered exit signs 
and provide additional capacity in LED power supply for power connection 
to remote unit. 

b. Remote Unit:  Comply with requirements above for self-powered exit signs, 
except omit power supply, battery, and test features.  Arrange to receive full 
power requirements from master unit. Connect for testing concurrently with 
master unit as a unified system. 

C. Self-Luminous Signs: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. Cooper Lighting, an Eaton business. 
b. Lithonia Lighting; Acuity Brands Lighting, Inc. 

2. Powered by tritium gas, with universal bracket for flush-ceiling, wall, or end 
mounting.  Signs shall be guaranteed by manufacturer to maintain the minimum 
brightness requirements in UL 924 for 10 years. 

3. Use strontium oxide aluminate compound to store ambient light and release the 
stored energy when the light is removed.  Include universal bracket for flush-
ceiling, wall, or end mounting. 

2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
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2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 
2. Designed to permit relamping without use of tools. 
3. Designed to prevent doors, frames, lenses, diffusers, and other components from 

falling accidentally during relamping and when secured in operating position. 

C. Diffusers and Globes:  

1. Tempered Fresnel glass. 
2. Glass:  Annealed crystal glass unless otherwise indicated. 
3. Acrylic:  100 percent virgin acrylic plastic, with high resistance to yellowing and 

other changes due to aging, exposure to heat, and UV radiation. 
4. Lens Thickness:  At least 0.125-inch (3.175 mm) minimum unless otherwise 

indicated. 

D. Housings:  

1. Extruded aluminum housing and heat sink. 
2. Clear anodized finish. 

E. Conduit:  Rigid galvanized steel, minimum 3/4 inch (21 mm) in diameter. 

2.6 METAL FINISHES 

A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

2.7 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle 
supports. 

B. Support Wires:  ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage 
(2.68 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of luminaires. 
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B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 

C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency 
lighting luminaires will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 
indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire and emergency power unit weight. 
2. Able to maintain luminaire position when testing emergency power unit. 
3. Provide support for luminaire and emergency power unit without causing deflection 

of ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire and emergency power unit weight and vertical force of 
400 percent of luminaire weight. 

E. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

F. Suspended Luminaire Support: 

1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit 
swinging. 

2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.  
Support with approved outlet box and accessories that hold stem and provide 
damping of luminaire oscillations.  Support outlet box vertically to building structure 
using approved devices. 

3. Continuous Rows of Luminaires:  Use tubing or stem for wiring at one point and 
tubing or rod for suspension for each unit length of luminaire chassis, including 
one at each end. 

4. Do not use ceiling grid as support for pendant luminaires.  Connect support wires 
or rods to building structure. 

G. Ceiling Grid Mounted Luminaires: 

1. Secure to any required outlet box. 
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2. Secure emergency power unit using approved fasteners in a minimum of four 
locations, spaced near corners of emergency power unit. 

3. Use approved devices and support components to connect luminaire to ceiling grid 
and building structure in a minimum of four locations, spaced near corners of 
luminaire. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper 
operation. Verify transfer from normal power to battery power and retransfer to 
normal. 

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

C. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

A. Perform startup service: 

1. Charge emergency power units and batteries minimum of one hour and depress 
switch to conduct short-duration test. 

2. Charge emergency power units and batteries minimum of 24 hours and conduct 
one-hour discharge test. 

3.6 ADJUSTING 

A. Adjustments:  Within 12 months of date of Substantial Completion, provide on-site visit 
to do the following: 

1. Inspect all luminaires.  Replace lamps, emergency power units, batteries, signs, or 
luminaires that are defective. 

a. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

2. Conduct short-duration tests on all emergency lighting. 

END OF SECTION 265219 
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SECTION 265613 - LIGHTING POLES AND STANDARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Poles and accessories for support of luminaires. 

1.3 DEFINITIONS 

A. EPA:  Equivalent projected area. 

B. Luminaire:  Complete lighting unit, including lamp, reflector, and housing. 

C. Pole:  Luminaire-supporting structure, including tower used for large-area illumination. 

D. Standard: See "Pole." 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each pole, accessory, and luminaire-supporting and lowering device, 
arranged as indicated. 

1. Include data on construction details, profiles, EPA, cable entrances, materials, 
dimensions, weight, rated design load, and ultimate strength of individual 
components. 

2. Include finishes for lighting poles and luminaire-supporting devices. 
3. Anchor bolts. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For poles to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 
Data," include pole inspection and repair procedures.  

MAVIS DISCOUNT TIRE 
8-BAY DOUBLE PROTOTYPE

#2266 – SANFORD, NC 
ISSUE DATE: NOVEMBER, 20 2024 



1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Pole repair materials. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C1093 for foundation 
testing. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Package aluminum poles for shipping according to ASTM B660. 

B. Store poles on decay-resistant skids at least 12 inches (300 mm) above grade and 
vegetation. Support poles to prevent distortion and arrange to provide free air circulation. 

C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  
Handle poles with web fabric straps. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of pole(s) that 
fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or 
chalk due to effects of weather or solar radiation within a specified warranty period.  
Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or 
unauthorized repairs from special warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 
2. Warranty Period for Corrosion Resistance:  Five years from date of Substantial 

Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial 

Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 
014000 "Quality Requirements," to design pole foundation and pole power system. 

B. Seismic Performance:  Foundation and pole shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the system will remain in place without separation of 
any parts when subjected to the seismic forces specified." 

2. Component Importance Factor:  1.5. 
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C. Structural Characteristics:  Comply with AASHTO LTS-6-M. 

D. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering 
devices, and supporting structure, applied according to AASHTO LTS-6-M. 

E. Live Load:  Single load of 500 lbf (2200 N) distributed according to AASHTO LTS-6-M. 

F. Ice Load:  Load of 3 lbf/sq. ft. (145 Pa), applied according to AASHTO LTS-6-M for 
applicable areas on the Ice Load Map. 

G. Wind Load:  Pressure of wind on pole and luminaire, calculated and applied according 
to AASHTO LTS-6-M. 

1. Basic wind speed for calculating wind load for poles 50 feet (15 m) high or less is 
100 mph (45 m/s). 

a. Wind Importance Factor:  1.0. 
b. Minimum Design Life:  25 years. 
c. Velocity Conversion Factor:  1.0. 

2. High wind areas along the coast and in Florida may utilize higher wind loads; see 
Sheet S-001 for wind loading for specific project location. 

H. Strength Analysis:  For each pole, multiply the actual EPA of luminaires and brackets by 
a factor of 1.1 to obtain the EPA to be used in pole selection strength analysis. 

I. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise 
indicated. 

2.2 STEEL POLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following or an approved equal: 

1. LSI Industries. 

B. Source Limitations:  Obtain poles from single manufacturer or producer. 

C. Source Limitations:  For poles, obtain each color, grade, finish, type, and variety of pole 
from single source with resources to provide products of consistent quality in appearance 
and physical properties. 

D. Poles:  Comply with ASTM A500, Grade C carbon steel with a minimum yield of 50,000 
psig (317 MPa); one-piece construction up to 40 feet (12 m) in height with access 
handhole in pole wall. 

1. Shape:  Square, straight. 
2. Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway 

support. 
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E. Fasteners:  Galvanized steel, size and type as determined by manufacturer.  Corrosion-
resistant items compatible with support components. 

1. Materials:  Compatible with poles and standards as well as the substrates to which 
poles and standards are fastened and shall not cause galvanic action at contact 
points. 

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 
fabrication unless otherwise indicated. 

F. Grounding and Bonding Lugs:  Welded 1/2-inch (13-mm) threaded lug, complying with 
requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed 
for attaching grounding and bonding conductors of type and size indicated, and 
accessible through handhole. 

G. Handhole:  Rectangular shaped, with minimum clear opening of 3 by 6 inches, with cover 
secured by stainless-steel captive screws. 

H. Powder-Coat Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural 
and Metal Products" recommendations for applying and designating finishes. 

1. Surface Preparation:  Clean surfaces according to SSPC-SP 1 to remove dirt, oil, 
grease, and other contaminants that could impair powder coat bond.  Grind welds 
and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, according to SSPC-SP 5/NACE No. 1 or SSPC-SP 
8. 

2. Powder Coat:  Comply with AAMA 2604. 

a. Electrostatic-applied powder coating; single application and cured to a 
minimum 2.5 to 3.5 mils dry film thickness.  Coat interior and exterior of pole 
for equal corrosion protection. 

b. Color:  White. 

2.3 MOUNTING HARDWARE 

A. Anchor Bolts:  Manufactured to ASTM F1554, Grade 55, with a minimum yield strength 
of 55,000 psi (380,000 kPa). 

1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C. 
2. Threading:  Uniform National Coarse, Class 2A. 

B. Nuts:  ASTM A563, Grade A, Heavy-Hex 

1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C. 
2. Four nuts provided per anchor bolt, shipped with nuts pre-assembled to the anchor 

bolts. 

C. Washers:  ASTM F436, Type 1. 

1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C. 
2. One washer provided per anchor bolt. 
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2.4 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work:  Noticeable variations in same piece are unacceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work. 

B. Examine poles, luminaire-mounting devices, lowering devices, and pole accessories 
before installation.  Components that are scratched, dented, marred, wet, moisture 
damaged, or visibly damaged are considered defective. 

C. Examine roughing-in for foundation and conduit to verify actual locations of installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 POLE FOUNDATION 

A. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Structural steel complying with ASTM A36/A36M and hot-dip galvanized according to 
ASTM A123/A123 M; and with top-plate and mounting bolts to match pole-base flange 
and strength required to support pole, luminaire, and accessories.  Concrete, 
reinforcement, and formwork are specified in Section 033000 "Cast-in-Place Concrete." 

B. Anchor Bolts:  Install plumb using manufacturer-supplied steel template, uniformly 
spaced. 

3.3 POLE INSTALLATION 

A. Alignment:  Align pole foundations and poles for optimum directional alignment of 
luminaires and their mounting provisions on pole. 

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface 
and underground features unless otherwise indicated on drawing. 

1. Fire Hydrants and Water Piping:  60 inches (1520 mm). 
2. Water, Gas, Electric, Communications, and Sewer Lines:  10 feet (3 m). 
3. Trees:  15 feet (5 m) from tree trunk. 
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C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates 
furnished by pole manufacturer.  Concrete materials, installation, and finishing 
requirements are specified in Section 033000 "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles:  Mount pole with leveling nuts and tighten top nuts to torque 
level according to pole manufacturer's written instructions. 

1. Use anchor bolts and nuts selected to resist seismic forces defined for the 
application and approved by manufacturer. 

2. Grout void between pole base and foundation.  Use nonshrink or expanding 
concrete grout firmly packed to fill space. 

3. Install base covers unless otherwise indicated. 
4. Use a short piece of 1/2 -inch (13-mm) diameter pipe to make a drain hole through 

grout. Arrange to drain condensation from interior of pole. 

E. Poles and Pole Foundations Set in Concrete-Paved Areas:  Install poles with a minimum 
6 inch (150 mm) wide, unpaved gap between the pole or pole foundation and the edge 
of the adjacent concrete slab.  Fill unpaved ring with pea gravel. Insert material to a level 
1 inch (25 mm) below top of concrete slab. 

F. Raise and set pole using web fabric slings (not chain or cable) at locations indicated by 
manufacturer. 

3.4 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum using insulating fittings or treatment. 

B. Steel Conduits:  Comply with requirements in Section 260533 "Raceways and Boxes for 
Electrical Systems."  In concrete foundations, wrap conduit with 0.010 inch (0.254 mm) 
thick, pipe-wrapping plastic tape applied with a 50-percent overlap. 

3.5 GROUNDING 

A. Ground Metal Poles and Support Structures:  Comply with requirements in Section 
260526 "Grounding and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 
2. Install grounding conductor pigtail in the base for connecting luminaire to 

grounding system. 

B. Ground Nonmetallic Poles and Support Structures:  Comply with requirements in Section 
260526 "Grounding and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole. 
2. Install grounding conductor and conductor protector. 
3. Ground metallic components of pole accessories and foundation. 
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3.6 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following 
special inspections: 

1. Inspect poles for nicks, mars, dents, scratches, and other damage. 
2. System function tests. 

END OF SECTION 265613 
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SECTION 265619 - LED EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology. 

2. Luminaire supports. 

B. Related Requirements: 

1. Section 265613 "Lighting Poles and Standards" for poles and standards used to 
support exterior lighting equipment. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color rendering index. 

C. Fixture:  See "Luminaire." 

D. IP:  International Protection or Ingress Protection Rating. 

E. Lumen:  Measured output of lamp and luminaire, or both. 

F. Luminaire:  Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of luminaire. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaire. 
4. Lamps include life, output (lumens, CCT, and CRI), and energy-efficiency data. 
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5. Photometric data and adjustment factors based on laboratory tests, complying with 
IES Lighting Measurements Testing and Calculation Guides, of each luminaire 
type.  The adjustment factors shall be for lamps and accessories identical to those 
indicated for the luminaire as applied in this Project. 

a. Manufacturer's Certified Data:  Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy Efficient 
Lighting Products. 

b. Testing Agency Certified Data:  For indicated luminaires, photometric data 
certified by a qualified independent testing agency.  Photometric data for 
remaining luminaires shall be certified by manufacturer. 

6. Wiring diagrams for power, control, and signal wiring. 
7. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For luminaires and photoelectric relays to include in 
operation and maintenance manuals. 

1. Provide a list of all lamp types used on Project.  Use ANSI and manufacturers' 
codes. 

2. Provide a list of all photoelectric relay types used on Project; use manufacturers' 
codes. 

3. Diffusers and Lenses:  One for every 100 of each type and rating installed. Furnish 
at least one of each type. 

4. Globes and Guards:  One for every 20 of each type and rating installed. Furnish at 
least one of each type. 

1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Luminaire 
manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 
that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for 
Energy Efficient Lighting Products and complying with applicable IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

E. Installer Qualifications:  An authorized representative who is trained and approved by 
manufacturer. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering prior to shipping. 

1.8 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation. 

B. Mark locations of exterior luminaires for approval by Architect prior to the start of 
luminaire installation. 

1.9 WARRANTY 

A. Warranty:  Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 
b. Faulty operation of luminaires and accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period:  1 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Luminaires shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

B. Seismic Performance:  Luminaires and lamps shall be labeled vibration and shock 
resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation 
of any parts when subjected to the seismic forces specified." 

2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. UL Compliance: Comply with UL 1598 and listed for wet location. 
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C. CRI of minimum 70. CCT of 4000 K. 

D. L80 lamp life of >100,000 hours. 

E. Lamps dimmable from 100 percent to 10 percent of maximum light output. 

F. Internal driver. 

G. Nominal Operating Voltage:  120 V ac. 

H. In-line Fusing:  On the primary for each luminaire. 

I. Source Limitations:  Obtain luminaires from single source from a single manufacturer. 
Obtain each color, grade, finish, type, and variety of luminaire from single source with 
resources to provide products of consistent quality in appearance and physical 
properties. 

2.3 LUMINAIRE TYPES 

A. Area and Site: 

1. Manufacturers:  Subject to compliance with requirements, provide the indicated 
product by the following: 

a. LSI Industries, Inc. 

1) Slice Medium Outdoor LED Area Light. 

2. Distribution:  Type III or Type IV. 
3. Housings:  

a. Die-Cast aluminum housing and heat sink. 
b. White finish. 

2.4 MATERIALS 

A. Metal Parts:  Free of burrs and sharp corners and edges. 

B. Sheet Metal Components:  Corrosion-resistant aluminum. Form and support to prevent 
warping and sagging. 

C. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of tools.  
Designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position.  Doors shall be 
removable for cleaning or replacing lenses. 

D. Lens and Refractor Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 
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E. Housings: 

1. Rigidly formed, weather and light-tight enclosure that will not warp, sag, or deform 
in use. 

2. Provide filter/breather for enclosed luminaires. 

F. Factory-Applied Labels:  Comply with UL 1598. Include recommended lamps.  Labels 
shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage and coating. 
c. CCT and CRI for all luminaires. 

2.5 FINISHES 

A. Variations in Finishes:  Noticeable variations in same piece are unacceptable.  Variations 
in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

B. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and 
tested luminaire before shipping.  Where indicated, match finish process and color of 
pole or support materials. 

C. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal 
Finishes Manual for Architectural and Metal Products" for recommendations for applying 
and designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, 
hard-coat wax. 

3. Class I, Clear-Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  Medium satin; 
Chemical Finish:  Etched, medium matte; Anodic Coating:  Architectural Class I, 
clear coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color-Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  Medium 
satin; Chemical Finish:  Etched, medium matte; Anodic Coating: Architectural 
Class I, integrally colored or electrolytically deposited color coating 0.018 mm or 
thicker), complying with AAMA 611. 

a. Color:  White. 
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2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle 
supports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation. 

C. Examine walls, roofs, and canopy ceilings and overhang ceilings for suitable conditions 
where luminaires will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 

C. Fasten luminaire to structural support. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and a vertical force of 400 percent of luminaire 
weight. 

E. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 

F. Wiring Method:  Install cables in raceways.  Conceal raceways and cables. 

G. Install luminaires at height and aiming angle as indicated on Drawings. 

H. Coordinate layout and installation of luminaires with other construction. 
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I. Adjust luminaires that require field adjustment or aiming. 

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods. 

3.3 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical 
Systems."  In concrete foundations, wrap conduit with 0.010 inch (0.254 mm) thick, pipe-
wrapping plastic tape applied with a 50 percent overlap. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage.  Replace damaged luminaires and 
components. 

B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Operational Test:  After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night.  Use photometers with calibration referenced to 
NIST standards.  Comply with the following IES testing guide(s): 

a. IES LM-5. 
b. IES LM-50. 
c. IES LM-52. 
d. IES LM-64. 
e. IES LM-72. 

2. Operational Test:  After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

D. Luminaire will be considered defective if it does not pass tests and inspections. 
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E. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results.  If adjustments are made to lighting system, retest to 
demonstrate compliance with standards. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain luminaires and photocell relays. 

3.7 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions.  Make up to two visits to Project during other-than-normal hours 
for this purpose.  Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires.  Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 265619 
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SECTION 313116 - TERMITE CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Polymer-based sheet barrier system. 
2. Soil treatment. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood preservative treatment 
by pressure process. 

2. Section 076200 "Sheet Metal Flashing and Trim" for custom-fabricated, metal 
termite shields. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at the job site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components, and profiles for termite control products. 

2. Include the EPA-Registered Label for termiticide products. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Product Certificates:  For each type of termite control product. 

C. Soil Treatment Application Report:  After application of termiticide is completed, submit 
report for Owner's records and include the following: 

1. Date and time of application. 
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2. Moisture content of soil before application. 
3. Termiticide brand name and manufacturer. 
4. Quantity of undiluted termiticide used. 
5. Dilutions, methods, volumes used, and rates of application. 
6. Areas of application. 
7. Water source for application. 

D. Wood Treatment Application Report:  After application of termiticide is completed, submit 
report for Owner's records and include the following: 

1. Date and time of application. 
2. Termiticide brand name and manufacturer. 
3. Quantity of undiluted termiticide used. 
4. Dilutions, methods, volumes used, and rates of application. 
5. Areas of application. 

E. Bait-Station System Installation Report:  After installation of bait-station system is 
completed, submit report for Owner's records and include the following: 

1. Location of areas and sites conducive to termite feeding and activity. 
2. Plan drawing showing number and locations of bait stations. 
3. Dated report for each monitoring and inspection occurrence, indicating level of 

termite activity, procedure, and treatment applied before time of Substantial 
Completion. 

4. Termiticide brand name and manufacturer. 
5. Quantities of termiticide and nontoxic termite bait used. 
6. Schedule of inspections for one year from date of Substantial Completion. 

F. Research/Evaluation Reports:  For metal mesh barrier system, from the most stringent 
requirements of authorities having jurisdiction and with manufacturer’s EPA-Registered 
Label for products.   

G. Sample Warranties:  For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A specialist who is licensed according to regulations of 
authorities having jurisdiction to apply termite control treatment and products in 
jurisdiction where Project is located and who employs workers trained and approved by 
manufacturer to install manufacturer's products. 

1.7 FIELD CONDITIONS 

A. Soil Treatment: 

1. Environmental Limitations:  To ensure penetration, do not treat soil that is water 
saturated or frozen.  Do not treat soil while precipitation is occurring.  Comply with 
requirements of the EPA-Registered Label and requirements of authorities having 
jurisdiction. 
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2. Related Work:  Coordinate soil treatment application with excavating, filling, 
grading, and concreting operations.  Treat soil under footings, grade beams, and 
ground-supported slabs before construction. 

1.8 WARRANTY 

A. Termite Infestation Warranty:  Manufacturer warrants that their ASTM E 1745 classified 
polymer-based sheet barrier system, constructed without chemical termiticides, will 
prevent under-slab termite infestation caused by termite penetration of the barrier 
material.  If subterranean termite damage is discovered and certified during warranty 
period, manufacturer’s warranty shall at least provide for a refund of the purchase price 
or replacement of the barrier material. 

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

B. Soil Treatment Special Warranty:  Manufacturer's standard form, signed by Applicator 
and Contractor, certifying that termite control work consisting of applied soil termiticide 
treatment will prevent infestation of subterranean termites, including Formosan termites 
(Coptotermes formosanus).  If subterranean termite activity or damage is discovered 
during warranty period, re-treat soil and repair or replace damage caused by termite 
infestation. 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations:  Obtain termite control products from single source. 

2.2 POLYMER-BASED SHEET BARRIER SYSTEM 

A. Polymer-Based Sheet:  Multi-layered, 15 mil (0.381 mm) thick, polyolefin plastic 
extrusion termite barrier system; ASTM E 1745, Class C, under-slab vapor retarder. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Stego 
Industries, LLC; Pango Wrap or comparable product by one of the following: 

a. Polyguard 

2. Properties: 

a. Water Vapor Permeance:  0.010 perms (0.576 ng/Pa*s*sq. m) in accordance 
with ASTM E 1249. 

b. Puncture Resistance:  3.39 lb. (1538 grams) in accordance with ASTM D 
1709. 

c. Push-Through Puncture:  30.93 lbf (137.6 N) in accordance with ASTM D 
4833. 
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d. Tensile Strength:  48.6 lbf/in (8.51 kN/m) in accordance with ASTMD 882. 
e. Permeance After Conditioning:  0.010 perms (0.576 ng/Pa*s*sq.  m) in 

accordance with ASTM E 154, Sections 8, 11, 12 and 13. 
f. Methane Transmission Rate:  227.8 GTR in accordance with ASTM D 1434. 
g. Radon Diffusion Coefficient:  0.000000000215 sq.  ft/s (0.00000000002 sq. 

m/s) in accordance with test K124/02/95. 

2.3 SOIL TREATMENT 

A. Termiticide:  EPA-Registered termiticide acceptable to authorities having jurisdiction, in 
an aqueous solution formulated to prevent termite infestation. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

a. BASF Corporation. 
b. Bayer Environmental Science. 
c. Ensystex, Inc. 
d. Syngenta. 

2. Service Life of Treatment:  Soil treatment termiticide that is effective for not less 
than three years against infestation of subterranean termites. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements for moisture content of soil per termiticide label, interfaces with earthwork, 
slab and foundation work, landscaping, utility installation, and other conditions affecting 
performance of termite control. 

B. Proceed with application only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General:  Prepare work areas according to the requirements of authorities having 
jurisdiction and according to manufacturer's written instructions before beginning 
application and installation of termite control treatment(s).  Remove extraneous sources 
of wood cellulose and other edible materials, such as wood debris, tree stumps and 
roots, stakes, formwork, and construction waste wood from soil within and around 
foundations. 

B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials that 
could decrease treatment effectiveness on areas to be treated.  Loosen, rake, and level 
soil to be treated, except previously compacted areas under slabs and footings.  
Termiticides may be applied before placing compacted fill under slabs if recommended 
in writing by termiticide manufacturer. 
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1. Fit filling hose connected to water source at the site with a backflow preventer, 
according to requirements of authorities having jurisdiction. 

3.3 INSTALLING POLYMER-BASED SHEET BARRIER SYSTEM 

For installation and state-specific information visit www.stegoindustries.com/legal. 

A. Install polymer-based sheet barrier system to provide a continuous barrier to entry of 
subterranean termites, according to ASTM E 1643 and manufacturer's written 
instructions. 

3.4 APPLYING SOIL TREATMENT 

A. Application:  Mix soil treatment termiticide solution to a uniform consistency.  Distribute 
treatment uniformly.  Apply treatment at the product's EPA-Registered Label volume and 
rate for maximum specified concentration of termiticide to the following so that a 
continuous horizontal and vertical termiticidal barrier or treated zone is established 
around and under building construction. 

1. Slabs-on-Grade and Basement Slabs:  Underground-supported slab construction, 
including footings, building slabs, and attached slabs as an overall treatment.  
Treat soil materials before concrete footings and slabs are placed. 

2. Foundations:  Soil adjacent to and along the entire inside perimeter of foundation 
walls; along both sides of interior partition walls; around plumbing pipes and 
electric conduit penetrating the slab; around interior column footers, piers, and 
chimney bases; and along the entire outside perimeter, from grade to bottom of 
footing. 

B. Post warning signs in areas of application. 

3.5 PROTECTION 

A. Avoid disturbance of treated soil after application.  Keep off treated areas until completely 
dry. 

B. Protect termiticide solution dispersed in treated soils and fills from being diluted by 
exposure to water spillage or weather until ground-supported slabs are installed.  Use 
waterproof barrier according to EPA-Registered Label instructions. 

3.6 MAINTENANCE SERVICE 

A. Maintenance Service:  Beginning at Substantial Completion, maintenance service shall 
include 12 months' full maintenance by skilled employees of termite-control-treatment 
Installer.  Include quarterly maintenance as required for proper performance according 
to the product's EPA-Registered Label and manufacturer's written instructions.  Parts 
and supplies shall be manufacturer's authorized replacement parts and supplies. 
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B. Continuing Maintenance Proposal:  Provide from termite-control-treatment Installer to 
Owner, in the form of a standard yearly (or other period) maintenance agreement, 
starting on date initial maintenance service is concluded.  State services, obligations, 
conditions, and terms for agreement period and for future renewal options. 

1. Include annual inspection for termite activity and effectiveness of termite treatment 
according to manufacturer's written instructions. 

END OF SECTION 313116 
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	011000 - Summary
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Work covered by the Contract Documents.
	2. Owner-furnished products.
	3. Work restrictions.


	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:  Mavis Discount Tire 8-Bay, Double Sided Prototype – Sanford, NC
	1. Project Location:  See drawings.

	B. Owner:  Mavis Tire Supply, LLC.
	Local office location:  100 Hillside Avenue, White Plains, NY 10603.
	1. Owner's Representative: Kristen Morse (570)-37-9919; email: kmorse@mavis.com

	C. Architect:  Larson Design Group, 3000 Westinghouse Drive, Suite 400, Cranberry, PA 16066.
	1. Architect Representative:  Brandon DeHaas (570) 244-3478; email bdehaas@larsondesigngroup.com.

	D. The Work consists of the following:
	1. The Work includes the construction of a new commercial building, a retail automotive tire service center inclusive of all building structure and shell, interior fit-out and engineering systems. All required site improvements are included in this Wo...


	1.4 OWNER-FURNISHED PRODUCTS
	A. Owner will furnish products indicated on drawings. The Work includes providing support systems to receive Owner's equipment and all electrical connections shown and required.
	1. Owner will arrange and pay for delivery of Owner-furnished items according to Contractor's Construction Schedule.
	2. After delivery, Owner will inspect delivered items for damage. Contractor shall be present for and assist in Owner's inspection.
	3. If Owner-furnished items are damaged, defective, or missing, Owner will arrange for replacement.
	4. Contractor is responsible for receiving, unloading, and handling Owner-furnished items at Project site except as otherwise noted.
	5. Contractor is responsible for protecting Owner-furnished items from damage during storage and handling, including damage from exposure to the elements.
	6. If Owner-furnished items are damaged as a result of Contractor's operations, Contractor shall repair or replace them at the sole discretion of the Owner.
	7. Where indicated, the Contractor shall install and otherwise incorporate Owner-furnished items into the Work.

	B. Owner-Furnished and Installed Products:
	1. See project title sheet.

	C. Owner-Furnished Products Installed by Contractor:
	1. See project title sheet.

	D. General:  Contractor shall have full use of the Project site, during construction period. Contractor's use of premises is limited only by Owner's right to perform work or to retain other contractors on portions of Project.

	1.5 NATIONAL ACCOUNT VENDORS
	A. HVAC National Account – American Standard HVAC Equipment Package.
	1. Mavis Discount Tire has a national HVAC agreement with American Standard. The HVAC equipment, air devices, and EA Fans/curbs shall be purchased by the general contractor. No exceptions, unless noted otherwise. The HVAC mechanical contractor shall b...

	B. Electrical National Account Vendor – Consolidated Electrical Distributers, Inc. Electrical Equipment Package.
	1. Mavis Discount Tire has a national electrical equipment agreement with Consolidated Electrical Distributers, Inc. (CED). The electrical equipment including but not limited to lighting, devices, and switch gear equipment shall be purchased by the ge...

	C. Polished Concrete Floors National Account Vendor – CPR Concrete.
	1. Mavis Discount Tire has a national polished concrete finishing agreement with CPR Concrete. The polished concrete work includes preparing and finishing two finish processes within the building. Purchase and coordination of polished concrete service...

	D. Rubber Tiles – Mats, Inc.
	1. Mavis Discount Tire has a national vendor agreement with Mats, Inc. Purchase and coordination of rubber tiles shall be by the contractor. No exceptions, unless noted otherwise. The general contractor shall be responsible for coordinating and accept...

	E. Inpro Finishes – Inpro Corporation.
	1. Mavis Discount Tire has a national vendor agreement with Inpro Corporation. Purchase and coordination of sheet vinyl wall protection, chair rail and corner guards shall be by the contractor. No exceptions, unless noted otherwise. The general contra...

	F. Interior Signage – Inpro Corporation.
	1. Mavis Discount Tire has a national vendor agreement with Inpro Corporation. Purchase and coordination of SignScape ADA interior signage shall be by the contractor. No exceptions, unless noted otherwise. The general contractor shall be responsible f...

	G. Acoustical Ceiling Tile – Armstrong Ceilings.
	1. Mavis Discount Tire has a national vendor agreement with Armstrong Ceilings. Purchase and coordination of the acoustical ceiling tile shall be by the contractor. No exceptions, unless noted otherwise. The general contractor shall be responsible for...

	H. Overhead Doors – DH Pace.
	1. Mavis Discount Tire has a national vendor agreement with DH Pace. Purchase and coordination of the Overhead bay doors shall be by the contractor. No exceptions, unless noted otherwise. The general contractor shall be responsible for coordinating an...

	I. Hand Dryers – Newton Distributing Company.
	1. Mavis Discount Tire has a national vendor agreement with Newton Distributing Company. Purchase and coordination of the hand dryers shall be by the contractor. No exceptions, unless noted otherwise. The general contractor shall be responsible for co...


	1.6 WORK RESTRICTIONS
	A. On-Site Work Hours:  Work shall be generally performed during normal business working hours of 7 a.m. to 5 p.m., Monday through Friday, unless otherwise indicated. Hours of operation shall be coordinated with any local municipal restrictions.

	1.7 SPECIFICATION FORMATS AND CONVENTIONS
	A. Specification Format:  The Specifications are organized into Divisions and Sections using the 49-division format and CSI/CSC's "MasterFormat" numbering system.
	1. Section Identification:  The Specifications use Section numbers and titles to help cross- referencing in the Contract Documents. Sections in the Project Manual are in numeric sequence; however, the sequence is incomplete because all available Secti...
	2. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections in the Specifications.

	B. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated. Words and meanings shall be interpreted as appropriate. Words implied, but not stated, shall be inferred as the sense requires. Singular words s...
	2. Imperative mood and streamlined language are generally used in the Specifications. Requirements expressed in the imperative mood are to be performed by Contractor. Occasionally, the indicative or subjunctive mood may be used in the Section Text for...
	3. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence.



	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	012300 - Alternates
	PART 1 – GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for alternates.

	1.2 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to accept a corresponding change, either in the amo...
	1. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract Sum.


	1.3 PROCEDURES
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete desc...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 - PRODUCTS (Not Used)
	PART 3 – EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. See Bid Form for any alternates or list below:



	012600 - Contract Modification Procedures
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Coordination:  Related sections include the following:
	1. Division 1, Section, “Product Requirements” for administrative procedures for handling requests for substitutions made after contract award.


	1.2 MINOR CHANGES IN THE WORK
	A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental Instructions."

	1.3 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the Work that may require adjustments to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revis...
	1. Proposal Requests issued by Architect are for information only.  Do not consider them instructions either to stop work in progress or to execute the proposed change.
	2. Within 7 calendar days after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's Construction Schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...


	B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the Contract, Contractor may propose changes by submitting a request for a change to Architect.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.  Include a...
	2. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	3. Include costs of labor and supervision directly attributable to the change.
	4. Include an updated Contractor's Construction Schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	5. Comply with requirements in Division 01 Section "Product Requirements" if the proposed change requires substitution of one product or system for product or system specified.

	C. Proposal Request Form:  Use AIA Document G709 for Proposal Requests.

	1.4 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.5 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive:  Architect may issue a Construction Change Directive on AIA Document G714.  Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Construction Change Directive contains a complete description of change in the Work.  It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation:  Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	012900 - Payment Procedures
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section specifies administrative and procedural requirements necessary to prepare and process Applications for Payment.
	B. Coordination:  Related sections include the following:
	1. Division 1, Section, “Contract Modification Procedures” for administrative procedures for handling changes to the contract.
	2. Division 1, Section, “Construction Progress Documentation” for administrative requirements governing preparation and submittal of contractor’s construction schedule and submittals schedule.


	1.2 SCHEDULE OF VALUES
	A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's Construction Schedule.  Correlate line items with other required administrative forms and schedules, including Submittals Schedule and Application for ...
	1. Submit the Schedule of Values to Architect at earliest possible date but no later than seven calendar days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items for the Schedule of Values.  Provide at least one line item for each Specification Section.
	1. Identification:  Include the following Project identification on the Schedule of Values:
	a. Project name and location.
	b. Name of Architect.
	c. Architect's project number.
	d. Contractor's name and address.
	e. Date of submittal.

	2. Arrange the Schedule of Values in tabular form with separate columns to indicate the following for each item listed:
	a. Related specification section or division.
	b. Description of the work.
	c. Name of subcontractor.
	d. Change order (numbers) that affect value.
	e. Dollar value.
	1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent.


	3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports.  Coordinate with the Project Manual table of contents.  Provide several line items for principal subcontra...
	4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
	5. Provide a separate line item in the Schedule of Values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	6. Provide separate line items in the Schedule of Values for initial cost of materials, for each subsequent stage of completion, and for total installed value of that part of the Work.
	7. Each item in the Schedule of Values and Applications for Payment shall be complete. Include total cost and proportionate share of general overhead and profit for each item.
	a. Temporary facilities and other major cost items that are not direct cost of actual work-in-place may be shown either as separate line items in the Schedule of Values or distributed as general overhead expense, at Contractor's option.

	8. Schedule Updating:  Update and resubmit the Schedule of Values before the next Applications for Payment when Change Orders or Construction Change Directives result in a change in the Contract Sum.  Schedule of Values is subject to the approval of t...


	1.3 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment shall be consistent with previous applications and payments as certified by Architect and paid for by Owner.
	1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final Application for Payment involve additional requirements.

	B. Payment Application Times:  The date for each progress payment is 15th day of each month. The period covered by each Application of Payment starts on the day following the end of the preceding period and ends 15 days before the date for each progre...
	C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation Sheets as form for Applications for Payment.
	D. Application Preparation:  Complete every entry on form. Notarize and execute by a person authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete applications without action.
	1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule.  Use updated schedules if revisions were made.
	2. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.

	E. Transmittal:  Submit three (3) signed and notarized original copies of each Application for Payment to Architect by a method ensuring receipt within four (4) business days.  One copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien arising out of the Contract and related to the Work covered by the payment.
	1. Submit partial waivers on each item for amount requested in previous application, after deduction for retainage, on each item.  Lien waivers must be for the full value of each line item and must be provided by the subcontractor.  General contractor...
	2. When an application shows completion of an item, submit final or full waivers from every entity that is lawfully entitled to file a mechanic’s lien arising out of the contract.
	3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
	4. Waiver Delays:  Submit each Application for Payment with Contractor’s waiver of mechanic’s lien for construction period covered by the application.
	a. Submit final Application for Payment with or preceded by final waivers from every entity involved with performance of the work covered by the application who is lawfully entitled to a lien.

	5. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to Owner and also meeting all statutory requirements of the state or the county.

	G. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of Values.
	3. Contractor's Construction Schedule (preliminary if not final).
	4. Schedule of unit prices.
	5. Submittals Schedule (preliminary if not final).
	6. List of Contractor's staff assignments.
	7. List of Contractor's principal consultants.
	8. Copies of building permits.
	9. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	10. Initial progress report.
	11. Report of preconstruction conference.
	12. Certificates of insurance and insurance policies.

	H. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificates of Partial Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	I. Final Payment Application:  Submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
	5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
	6. AIA Document G707, "Consent of Surety to Final Payment."
	7. Evidence that claims have been settled.
	8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	9. Final, liquidated damages settlement statement.



	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	013100 - Project Management and Coordination
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Coordination
	2. Project Meetings
	3. Requests for Interpretation (RFIs)

	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 COORDINATION
	A. Coordination:  Coordinate construction operations included in different sections of the Specifications to ensure efficient and orderly installation of each part of the work.  Coordinate construction operations, included in different sections, that ...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.
	9. Project closeout activities.


	1.4 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner and Architect, within seven days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.  Hold the conference at the Project site or an...
	1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shal...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Critical work sequencing and long-lead items.
	c. Designation of key personnel and their duties.
	d. Procedures for processing field decisions and Change Orders.
	e. Procedures for RFIs.
	f. Procedures for testing and inspecting.
	g. Procedures for processing Applications for Payment.
	h. Distribution of the Contract Documents.
	i. Submittal procedures.
	j. Preparation of Record Documents.
	k. Use of the premises.
	l. Work restrictions.
	m. Owner's occupancy requirements.
	n. Responsibility for temporary facilities and controls.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. First aid.
	t. Security.
	u. Progress cleaning.
	v. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Pre-installation Conferences:  Conduct a pre-installation conference at the Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Possible conflicts.
	i. Compatibility problems.
	j. Time schedules.
	k. Weather limitations.
	l. Manufacturer's written recommendations.
	m. Warranty requirements.
	n. Compatibility of materials.
	o. Acceptability of substrates.
	p. Temporary facilities and controls.
	q. Space and access limitations.
	r. Regulations of authorities having jurisdiction.
	s. Testing and inspecting requirements.
	t. Installation procedures.
	u. Coordination with other work.
	v. Required performance results.
	w. Protection of adjacent work.
	x. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings:  Conduct progress meetings at regular, but not less than monthly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be repres...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) RFIs.
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	3. Minutes:  Record the meeting minutes.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	1.5 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Architect.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.

	C. Electronic RFIs:  CSI Form 13.2A.
	1. Identify each page of attachments with the RFI number and sequential page number.

	D. Architect's Action:  Architect will review each RFI, determine action required, and return it. Allow three working days for Architect's response for each RFI.  RFIs received after 3:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will start again.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within five (5) business days of receipt of the RFI response.


	E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.  Include the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were dropped and not submitted.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.
	8. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.
	9. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.



	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	013200 - Construction Progress Documentation
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's Construction Schedule.

	B. See Division 01 Section "Payment Procedures" for submitting the Schedule of Values.

	1.2 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.

	B. CPM:  Critical Path Method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly owned, expiring Project resource available to both parties as needed to meet schedule milestones and Contract completion date.

	E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	F. Major Area:  A story of construction, a separate building, or a similar significant construction element.

	1.3 SUBMITTALS
	A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following information in a tabular format:
	1. Scheduled date for first submittal.

	B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire network for entire construction period.  Show logic ties for activities.
	C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large enough to show entire schedule for entire construction period.
	1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to comply with requirements for submittals.  Include type of schedule (Initial or Updated) and date on label.

	D. Daily Project Status Report: Submit one PDF electronic copy at least weekly or more frequently to Owner and Mavis Representative.
	E. Weekly Project Status Reports:  Submit one PDF electronic copy at weekly intervals to Owner, Mavis representative, and project architect.
	F. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

	1.4 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.



	PART 2 - PRODUCTS
	2.1 SUBMITTALS SCHEDULE
	A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, resubmittal, ordering, manufacturing, fabrication, and delivery when establishing dates.
	1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's Construction Schedule.
	2. Submit concurrently with the first complete submittal of Contractor's Construction Schedule.


	2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the Work.  Comply with the following:
	1. Activity Duration:  Define activities so no activity is longer than 30 days, unless specifically allowed by Architect.
	2. Procurement Activities:  Include procurement process activities for the following long lead items and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  Procurement cycle activities include, but are not limite...
	a. Steel joists
	b. Steel structure
	c. Storefront
	d. Overhead doors

	3. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 Section "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's Construction Schedule with Submittals Schedule.
	4. Startup and Testing Time:  Include not less than 14 days for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion and allow time for Architect's administrative procedures necessary for certification of Substantial Completion.

	C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule and show how the sequence of the Work is affected.
	1. Work by Owner:  Include a separate activity for each portion of the Work performed by Owner.
	2. Work Restrictions:  Show the effect of the following items on the schedule:
	a. Seasonal variations.
	b. Environmental control.

	3. Work Stages:  Indicate important stages of construction for each major portion of the Work.

	D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.
	E. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the proposed change on the overall project schedule.

	2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)
	A. Gantt Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt Chart-type, Contractor's Construction Schedule within 14 days of date established for the Notice to Proceed.  Base schedule on the Preliminary Construction Schedule an...
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.
	1. For construction activities that require 3 months or longer to complete, indicate an estimated completion percentage in 10 percent increments within time bar.


	2.4 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. Equipment at Project site.
	3. Material deliveries.
	4. High and low temperatures and general weather conditions.
	5. Accidents.
	6. Stoppages, delays, shortages, and losses.
	7. Meter readings and similar recordings.
	8. Orders and requests of authorities having jurisdiction.
	9. Services connected and disconnected.
	10. Equipment or system tests and startups.

	B. Weekly Project Status Report: Complete report utilizing weekly project status report sample form found at the end of this specification section. Contactor shall include a minimum of 20 field photographs generally depicting the progress of work week...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation.  Include a detailed description of the differin...


	PART 3 - EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule on or before the 30th day of each month.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	013200 Appendix A - Mavis Submittal Log
	013200 Appendix B - Contractor Weekly Report
	013300 - Submittal Procedures
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule.
	C. See Division 01 Section "Quality Requirements" for submitting test and inspection reports.
	D. See Division 01 Section "Closeout Procedures" for submitting warranties.
	E. See Division 01 Section "Operation and Maintenance Data" for submitting operation and maintenance manuals.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Architect's responsive action.
	B. Informational Submittals:  Written information that does not require Architect's responsive action.  Submittals may be rejected for not complying with requirements.

	1.3 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to ...
	1. Initial Review:  Allow 10 days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Architect will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Resubmittal Review:  Allow 10 days for review of each resubmittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 6 on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will not be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, without review, received from sources other than Contractor.
	H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked appropriately to indicate action taken,

	I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	J. Use for Construction:  Use only final submittals with mark indicating action taken by Architect in connection with construction.


	PART 2 - PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data is not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with specified referenced standards.
	i. Compliance with recognized trade association standards.
	j. Compliance with recognized testing agency standards.

	4. Number of Copies:  Submit Product Data electronically, unless otherwise indicated.  Architect will return an electronic copy.  Keep one copy for project records and one for maintenance manuals.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.
	k. Seal and signature of professional engineer if specified.
	l. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 40 inches (750 by 1000 mm).
	3. Number of Copies: Submit one (1), unlocked, editable electronic copy and Architect will return upon review completion.

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components, such as accessories, together in one submittal package.
	2. Identification:  Attach label on unexposed side of Sample that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality- control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each ...
	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit one (1) full set of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Architect will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three (3) sets of Samples.  Architect will retain one Sample set; remainder will be returned.  Mark up and retain one returned Sample set as a Project Record Sample.


	E. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	F. Delegated-Design Submittal:  Comply with requirements in Division 1 Section “Quality Requirements”.
	G. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress Documentation."
	H. Application for Payment:  Comply with requirements specified in Division 01 Section "Payment Procedures."
	I. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment Procedures."
	J. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.

	2.2 SUBMITTAL LETTER
	A. In lieu of completing some of the submittals for typical prototype materials, a letter stating that specific materials will be installed will be acceptable as designated by the Architect and agreed upon by the Owner.
	B. This letter is to be in the format provided by the Architect, and it may only be used for materials listed in the document that is provided.

	2.3 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one (1) electronic copy of each submittal, unless otherwise indicated.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of contractor, testing agency, or design professional responsible for preparing certification.  Certificates and certifications shall be signed by an officer or...
	3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project Management and Coordination."
	C. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress Documentation."
	D. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	K. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 01 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Statement on condition of substrates and their acceptability for installation of product.
	2. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs:  Comply with requirements specified in Division 01 Section "Photographic Documentation."
	V. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Architect.
	1. Architect will not review submittals that include MSDSs and will return them for resubmittal.


	2.4 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three (3) copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assig...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 - EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for compliance with the Contract Documents.  Note corrections, field dimensions and clearly highlight with red marker.  Any discrepancies with contract documents that were not clearly marked as stated before, and spe...
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ARCHITECT'S ACTION
	A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action ta...
	C. Informational Submittals:  Architect will review each submittal and will not return it or will return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, and will be considered nonresponsive, and returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	014000 - Quality Requirements
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality- assurance and quality-control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and quality-control services required by Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.
	3. Quality-control services do not include contract enforcement activities performed by architect.

	C. Delegated Design Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents provide products and systems complying with specific ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit written request for additional information to Architect.

	D. Delegated Design Submittal:  In addition to Shop Drawings, Products Data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to Contractor t...

	1.2 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project before products and materials are incorporated into the Work to verify performance or compliance with specified criteria.
	D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with indust...
	E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, factory, or shop.
	F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Using a term such as "carpentry" does not imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as "carpenter."  It also does not imply that requirements specified ...

	I. Experienced:  When used with an entity, "experienced" means having successfully completed a minimum of five (5) previous projects similar in size and scope to this Project; being familiar with special requirements indicated; and having complied wit...

	1.3 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two (2) or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and req...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.4 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.5 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E548; and with additional qualifications specified in indivi...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

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

	1.6 QUALITY CONTROL
	A. Owner Responsibilities:
	1. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.
	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	4. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	E. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.7 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency or special inspector to conduct special tests and inspections required by authorities having jurisdiction.
	B. Special Tests and Inspections:  Conducted by a qualified testing agency or special inspector as required by authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected work.



	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas in a manner that eliminates evidence of patching.

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



	014200 - References
	PART 1 - GENERAL
	1.1 DEFINITIONS
	A. General:  Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed":  A command or instruction by Architect.  Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated":  Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indi...
	E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar operations.
	H. “Installer”:  is Contractor or another entity engaged by Contractor, as an employee, subcontractor, or contractor of lower tier, to perform a particular construction operation, including installation, erection, application, and similar operations.
	1. The term “experienced”, when used with the term “installer”, means having successfully completed a minimum of five (5) previous projects similar in size and scope to this Project; being familiar with the special requirements indicated; and having c...
	2. Using a term such as “carpentry” does not imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as “carpenter”.  It also does not imply that requirements specified ...

	I. "Provide":  Furnish and install, complete and ready for the intended use.
	J. "Project Site":  Space available for performing construction activities.  The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.2 INDUSTRY STANDARDS
	A. Applicability of Standards:  Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent refer...
	B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.
	C. Conflicting Requirements:  Where compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncer...
	1. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	D. Copies of Standards:  Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity.  Copies of applicable standards are not bound with the Contract Documents.
	1. Where copies of standards are needed to perform a required construction activity, obtain copies directly from publication source.


	1.3 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations:  Abbreviations and acronyms are frequently used in the Specifications and other Contract Documents to represent the name of a trade association, standards- developing organization, and authorities having jurisdiction, or oth...


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	015000 - Temporary Facilities and Controls
	PART 1 - GENERAL
	1.1 DEFINITIONS
	A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial tempora...

	1.2 QUALITY ASSURANCE
	A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.3 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...


	PART 2 - PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.

	2.2 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove and replace at end of construction.



	PART 3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	B. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	C. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	D. Electric Power Service:  Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	1. Install electric power service overhead, unless otherwise indicated.
	2. Connect temporary service to Owner's existing power source, as directed by Owner.

	E. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.

	F. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all construction personnel.  Install one (1) telephone line for each field office.
	1. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	G. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail in field office.

	3.3 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines. Comply with NFPA 241.
	2. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Parking:  Provide temporary parking areas for construction personnel.
	C. Project Identification and Temporary Signs:  Provide Project identification and other signs.  Install signs where indicated to inform public and individuals seeking entrance to Project. Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	D. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Comply with requirements of authorities having jurisdiction. Comply with Division 01 Section "Execution" for progress c...

	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests an...
	B. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security.
	C. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	D. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures.


	3.5 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Temporary Facility Changeover:  Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."




	016000 - Product Requirements
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified material or product cannot be provided.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requiremen...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners.
	g. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	h. Research/evaluation reports evidencing compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.
	i. Detailed comparison of Contractor's Construction Schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	j. Cost information, including a proposal of change, if any, in the Contract Sum.
	k. Contractor's certification that proposed substitution complies with requirements in the Contract Documents and is appropriate for applications indicated.
	l. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within 7 days of receipt of a request for substitution.  Architect will notify Contractor of acceptance or rejection of proposed substi...
	a. Form of Acceptance:  Change Order.
	b. Use product specified if Architect cannot make a decision on use of a proposed substitution within time allocated.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation and moisture damage.
	4. Store cementitious products and materials on elevated platforms.
	5. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	7. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to the Sections in Divisions 2 through 16 for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 - PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Where products are accompanied by the term "match sample," sample to be matched is Architect's.
	6. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single product and manufacturer, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.
	3. Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed that complies with requirements.
	4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements.
	5. Available Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with provisions in Part 2 "Comparable Products...
	6. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  Comply with provisions in Part 2 "Comparable Product...
	7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional requirements on Drawings are based on a specific product or system, provide the specified product or system.  Comply with provisions in Part 2 "Product Substituti...
	8. Basis-of-Design Product:  Where Specifications name a product and include a list of manufacturers, provide the specified product or a comparable product by one of the other named manufacturers.  Drawings and Specifications indicate sizes, profiles,...
	9. Visual Matching Specification:  Where Specifications require matching an established Sample, select a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product matches.
	a. If no product available within specified category matches and complies with other specified requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal of product.

	10. Visual Selection Specification:  Where Specifications include the phrase "as selected from manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with other specified requirements.
	a. Standard Range:  Where Specifications include the phrase "standard range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that does not include premium items.
	b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that includes both standard and premium it...



	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Architect will consider requests for substitution if received within 30 days after the Notice to Proceed. Requests received after that time may be considered or rejected at discretion of Architect.
	B. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	2. Requested substitution does not require extensive revisions to the Contract Documents.
	3. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	4. Substitution request is fully documented and properly submitted.
	5. Requested substitution will not adversely affect Contractor's Construction Schedule.
	6. Requested substitution has received necessary approvals of authorities having jurisdiction.
	7. Requested substitution is compatible with other portions of the Work.
	8. Requested substitution has been coordinated with other portions of the Work.
	9. Requested substitution provides specified warranty.



	PART 3 - EXECUTION (Not Used)

	017300 - Execution
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. General installation of products.
	2. Progress cleaning.
	3. Starting and adjusting.
	4. Protection of installed construction.
	5. Correction of the Work.

	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.

	1.2 SUBMITTALS
	A. Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of improvements comply with requirements.
	B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.
	C. Certified Surveys:  Submit two (2) copies signed by land surveyor.
	D. Final Property Survey:  Submit four (4) copies showing the Work performed and record survey data.

	1.3 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	3. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	4. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	B. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect.  Include a detailed description of problem encountered, together wi...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...
	4. Install blocking or other substrate as required for installation in accordance with material manufacturer recommendations.

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than seven (7) days during normal weather or three (3) days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are n...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  Comply with requirements in Division 01 Section "Cutting and Patching."
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	D. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.



	017700 - Closeout Procedures
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. See Division 01 Section "Payment Procedures" for requirements for Applications for Payment for Substantial and Final Completion.
	C. See Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.
	D. See Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	8. Complete startup testing of systems.
	9. Submit test/adjust/balance records.
	10. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	11. Advise Owner of changeover in heat and other utilities.
	12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	13. Complete final cleaning requirements, including touchup painting.
	14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures."
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three (3) copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that...
	1. Organize list of spaces in sequential order, starting with exterior areas first.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

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


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 - EXECUTION
	3.1 FINAL CLEANING
	A. General:  Provide final cleaning by conducting cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	r. Leave Project clean and ready for occupancy.


	C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid Project of rodents, insects, and other pests.  Prepare a report.
	D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	017823 - Operation and Maintenance Data
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Emergency manuals.
	2. Operation manuals for systems, subsystems, and equipment.
	3. Maintenance manuals for the care and maintenance of products, materials, and finishes, systems and equipment.

	B. See Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit two (2) copies of each manual in final form at least 15 days before final inspection.  Architect will return copy with comments within 15 days after final inspection.
	1. Correct or modify each manual to comply with Architect's comments.  Submit three (3) copies of each corrected manual within 15 days of receipt of Architect's comments.



	PART 2 - PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain a title page, table of conten...
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Architect.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic sleeve on spine to hold label describing contents and with poc...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for type of emergency, emergency instructions, and emergency procedures.
	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component for fire, flood, gas leak, water leak, power failure, water outage, e...
	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include instructions on stopping, shutdown instructions for each type of emergency, operating instructions for conditions outside normal operating limits, and required sequences for electric or electronic systems.

	2.3 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed and identify color-coding where required for identification.

	2.4 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions, that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.


	PART 3 - EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data includes ...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	033000 - Cast-in-Place Concrete
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.2 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio:  The ratio by weight of water to cementitious materials.

	1.3 PREINSTALLATION MEETING
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Before placing concrete slabs, representatives of each entity directly concerned with the cast-in-place concrete slab are to attend, including the following:
	a. Contractor’s superintendent
	b. Concrete Subcontractor


	B. Review the following:
	1. Required slab joint locations
	2. Special inspection and testing and inspecting agency procedures for field quality control
	3. Cold and hot-weather concreting procedures
	4. Curing procedures


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

	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 con...
	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.

	E. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials
	2. Admixtures
	3. Steel reinforcement and accessories
	4. Floor and slab treatments
	5. Vapor retarders
	6. Semirigid joint filler
	7. Repair materials

	F. Material Test Reports:  For the following, from a qualified testing agency:
	1. Aggregates:  Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.


	1.5 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 C94/C94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete,"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


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


	1.7 COORDINATION
	A. Final Finish Coordination: Mavis Discount Tire National Account Vendor; Polished Concrete Coordination
	1. Contractor to coordinate with CPR Concrete, Mavis Tire national account vendor. Contact: Chris Blevins, 2064 Hwy 116, Caryville, TN 37714, Cell: 606-271-2461, Email: cblevins@cprconcrete.com



	PART 2 - PRODUCTS
	a. Fly Ash:  ASTM C618, Class C or F.

	PART 3 - EXECUTION
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, 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.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
	2. Class B, 1/4 inch (6 mm) for rough-formed finished 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 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Do not chamfer exterior corners and edges of permanently exposed concrete unless indicated on the drawings.
	G. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	H. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	I. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.
	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 ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.

	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.  Concre...
	B. Leave formwork for structural elements that support weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	C. 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.
	D. 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.
	A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E1643 and manufacturer's written instructions.
	1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	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.
	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 eit...
	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 on plans.
	1. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. 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 will not tear, abrade, or otherwise damage surface and before concrete ...
	2. Joint locations must be as indicated on the drawings.  Any deviation from the drawings must be approved by the Architect.  No joints are permitted within six (6) inches of lift installation anchors.

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

	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.
	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 cons...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

	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.

	3.8 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. 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 ...
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. 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.  Gr...
	1. Apply a trowel finish to surfaces exposed to view or to be covered with any finish flooring.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-foot long straightedge resting on 2 high spots and placed anywhere on the surface does not exceed 3/16 inch.

	C. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic is to be installed by thin-set 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.

	A. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 4 inches (100 mm) 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.
	3. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days.
	4. 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.
	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.

	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 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 before and during finishing operations.  Apply according to manufacturer's written ...
	C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	D. 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.
	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, and sealed by waterproof tape or adhesive.  Cure for not...
	3. 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 init...

	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one 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.
	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.
	1. Repair procedure shall be as provided or approved by the Architect.

	A. Special Inspections:  Owner will engage a special inspector to perform field tests and inspections and prepare test reports.  Payment for these services will be made by Owner/Developer.
	B. 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.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C172/C172M shall be performed according to the following requirements:
	1. 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.
	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.

	2. Slump: ASTM C143/C143M; 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.
	3. Air Content:  ASTM C231/C231M, 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.
	4. Concrete Temperature:  ASTM C1064/C1064M; 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.
	5. Compression Test Specimens:  ASTM C31/C31M.
	6. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	a. Compressive-Strength Tests:  ASTM C39/C39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.

	7. 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.
	a. 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 st...

	8. 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 ...
	9. 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.
	10. 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...
	11. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.




	042000 - Unit Masonry
	PART 1 - GENERAL
	1.1 SUMMARY
	2. Decorative concrete masonry units.
	3. Mortar and grout.
	4. Steel reinforcing bars.
	5. Masonry-joint reinforcement.
	6. Ties and anchors.
	7. Miscellaneous masonry accessories.

	1.2 DEFINITIONS
	1.3 SUBMITTALS
	2. Include test reports, according to ASTM C1019, for grout mixes required to comply with compressive strength requirement.

	1.4 DELIVERY, STORAGE, AND HANDLING
	1.5 PROJECT CONDITIONS
	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.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	2.2 COLORS, TEXTURES, AND PATTERNS
	2.3 UNIT MASONRY, GENERAL
	2.4 CONCRETE MASONRY UNITS (CMUs)
	2.5 MORTAR AND GROUT MATERIALS
	2.6 REINFORCEMENT
	2.7 TIES AND ANCHORS
	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	2.9 MASONRY CLEANERS
	2.10 MORTAR AND GROUT MIXES

	PART 3 - EXECUTION

	047300 - Manufactured Stone Masonry
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	A. This Section includes the following:  Stone masonry veneer on concrete retaining walls.
	1. Stone masonry veneer adhered to unit masonry back-up.

	B. Related Sections include the following:
	1. Division 5 Section 054000 “Cold-Formed Metal Framing”.

	A. Product Data:  For each variety of stone, stone accessory, and other manufactured product specified.
	B. Colored Pointing Mortar Samples for Verification if mortar joints required:  For each color required.
	C. Qualification Data:  For firms and persons specified in the “Quality Assurance” Article to demonstrate their capabilities and experience.  Include lists of completed projects names and addresses, names and addresses of architects and owners, and ot...
	A. Installer Qualifications:  Engage an experienced installer who has completed stone masonry veneer similar in material, design, and extent to that indicated for this Project and with a record or successful in-service performance.
	B. Source Limitations for Mortar and Grout Materials:  Obtain mortar ingredients of uniform quality for each cementitious component from a single manufacturer and each aggregate from one source or producer.
	A. Deliver materials to Project site in undamaged condition.
	B. Store and handle stone and related materials to prevent deterioration or damage due to moisture, temperature changes, contaminants, corrosion, breaking, chipping, or other causes.
	C. Store cementitious materials off the ground, under cover, and in a dry location.
	D. Store aggregates covered and in a dry location, where grading and other required characteristics can be maintained, and contamination avoided.
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.
	A. Protection of Stone Masonry Veneer:  During erection, cover tops of walls, projections, and sills with waterproof sheeting at the end of each day’s work.  Cover partially completed stone masonry veneer when construction is not in progress.
	B. Stain Prevention:  Immediately remove grout, mortar, and soil to prevent them from staining the face of stone masonry veneer.
	1. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on the ground and over the wall surface.

	C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and replace stone veneer assemblies damaged by frost or freezing conditions.  Comply w...

	PART 2 - PRODUCTS
	A. Manufacturer:  Dutch Quality Stone
	B. Colors, Patterns, and Textures:  See drawings for type, color, and pattern.
	A. Portland Cement:  ASTM C 150, Type I or masonry cement (Type N), ASTM C91. Type III may be used for cold-weather construction.  Provide natural color, white, or a blend to produce mortar color indicated.
	B. Masonry Cement:  ASTM C 91.
	C. Hydrated Lime:   ASTM C 207, Type S.
	D. Portland Cement - Lime Mix:  Packaged blend of Portland cement complying with ASTM C 150, Type 1 or Type III, and hydrated lime complying with ASTM C 207.
	E. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes.  Use only pigments with record of satisfactory performance in stone masonry mortars.
	F. Latex additive (water emulsion) described below, serving as replacement for part of or all gaging water, of type specifically recommended by latex additive manufacturer for use with job-mixed Portland cement and aggregate and not containing a retar...
	A. Metal Lath:  18-gauge galvanized woven wire mesh or galvanized flat diamond mesh.
	A. Kraft waterproof building paper:  UBC Standard No. 14-1 or ASTM D226 for Type 1 felt
	A. Compressible Filler:  Pre-molded filler strips complying with ASTM D 1056, Type 2, Class A, Grade 1; compressible up to 35 percent; of width and thickness indicated; formulated from the following material:
	B. Screed:  Provide per manufacturer’s specifications:
	A. Job-Mixed Detergent Solution:  Solution of 1/2 cup (0.14-L) dry-measure tetrasodium polyphosphate and 1/2 cup (0.14-L) dry-measure laundry detergent dissolved in 1 gallon (4 L) of water.
	A. General:  Comply with referenced standards and with manufacturers’ written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures needed to produce mortar of uniform quality and with o...
	B. Mortar for Stone Masonry Veneer:  Comply with ASTM C 270, Proportion Specifications, for job-mixed mortar; and ASTM C 1142 for ready-mixed mortar, of types indicated below:
	C. Mortar for scratch coat over waterproof barrier:  Mix consisting of one (1) part Portland cement, one (1) part lime, seven (7) parts loose damp sand, and enough water to produce a workage consistency.

	PART 3 - EXECUTION
	A. Examine surfaces to receive stone masonry veneer, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of stone masonry veneer.
	B. Sheathed Surfaces and Rigid Insultation Board:  Install two (2) layers of weather-resistant barrier with lap joints 6” shingle fashion. Apply code approved metal lath, attach with galvanized nails or staples which penetrate a minimum of 1” into she...
	C. Concrete and Masonry Surfaces - New, Clean and Untreated:  No preparation needed. Examine newly placed concrete surface closely to ensure that its finished surface contains no releasing agents (form oil). Remove if occurring. For added insurance to...
	A. Advise installers or other work about specific requirements for placement of reinforcement, anchors, ties, flashing, and similar items to be built into stone masonry veneer.
	B. Protect stone masonry veneer during erection as follows:
	C. Clean stone surfaces that have become dirty or stained by removing soil, stains, and foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use only mild cleaning compounds th...
	A. Execute stone masonry veneer by skilled masons experienced with the kind and form of stone and installation method indicated.
	B. Arrange stones for good fit, in pattern indicated, with joint widths within tolerances indicated.
	C. Arrange and trim stones for accurate fit, in pattern indicated, with uniform joint widths.
	D. Set stone to comply with requirements indicated on Drawings.  Install anchors, supports, fasteners, and other attachments indicated or necessary to secure stone masonry veneer in place.  Set stone accurately in locations indicated with edges and fa...
	E. Maintain uniform joint widths, except for variations due to stone size variations and minor variations required to maintain bond alignment, if any.
	F. Provide expansion, control, and pressure-relieving joints of widths and at locations indicated.
	G. Install concealed flashing at shelf angles, lintels, ledges, and similar obstructions to downward flow of water to divert water to exterior.
	H. Place weep holes in joints where moisture may accumulate.  Locate weep holes and vents at intervals not exceeding 24 inches (600 mm).
	A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet (6 mm in 3m), 3/8 inch in 20 feet (10 mm in 6 m), or 1/2 inch in 40 feet (12 mm in 12 m) or more.  For external corners, expansion joints, control joints, and...
	B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, horizontal grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 feet (12 mm in 12 m) or more.
	C. Measure variation from plumb, level, and position shown in plan as the variation of the average plane of the face of each stone from a plumb, level, or dimensioned plane.
	D. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated.
	E. Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance specified for thickness of stone.
	F. Variation in Plane on Face of Individual Stone:  Do not exceed one-half of tolerance specified for thickness of stone.
	A. Prepare stone joint surfaces for pointing with mortar by removing dust and mortar particles.  Where setting mortar was removed to depths greater than surrounding areas, apply pointing mortar first in layers not greater than 3/8 inch (10 mm) until a...
	B. Point stone joints by placing and compacting pointing mortar in layers not greater than 3/8 inch (10 mm).  Compact each layer thoroughly and allow to become thumbprint hard before applying next layer.
	C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce the following joint profile:
	A. Remove and replace stone masonry veneer of the following description:
	B. Replace in a manner that results in stone masonry veneer’s matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.
	C. In-Progress Cleaning:  Clean stone masonry veneer as work progresses.  Remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry veneer as follows:
	E. Protection:  Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure stone masonry veneer is without damage and deterioration at the time of Substantial Completion.
	A. Masonry Waste:  Remove clean masonry waste and other masonry waste and legally dispose of off Owner’s property.


	051200 - Structural Steel Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Structural steel.
	2. Grout.


	1.2 DEFINITIONS
	A. Structural Steel:  Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

	1.3 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 anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment Drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.  Show backing bars that are to be removed and supplemental fillet welds where backing bars are to remain.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical, high-strength bolted connections.
	5. Identify demand critical welds.

	C. Welding certificates.
	D. Field quality-control and special inspection reports.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification Program and is designated an AISC-Certified Erector or an installer experienced in work of this section with a record of successful performance of c...
	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303 "Code of Standard Practice for Steel Buildings and Bridges."
	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts."

	E. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from corrosion and deteriorat...
	1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.

	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
	1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes repackaging and seals containers.
	2. Clean and relubricate bolts and nuts that become dry or rusty before use.
	3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F1852 fasteners and for retesting fasteners after lubrication.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Connections:  Provide details of simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator, including comprehensive engineering analysis by a qualified professional engineer, to withstand...
	1. Select and complete connections using schematic details indicated and AISC 360.
	2. Use Allowable Stress Design; data are given at service-load level.

	B. Moment Connections:  Type FR, fully restrained, unless otherwise noted.

	2.2 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A992/A992M, unless noted otherwise on the drawings.
	B. Channels, Angles-Shapes:  ASTM A36/A36M, unless noted otherwise on the drawings.
	C. Plate and Bar:  ASTM A36/A36M, unless noted otherwise on the drawings.
	D. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade B, structural tubing, unless noted otherwise on the drawings.
	E. Steel Pipe:  ASTM A53/A53M, Type E or Type S, Grade B, unless noted otherwise on the drawings.
	F. Welding Electrodes:  As noted on the drawings.

	2.3 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A325 (ASTM A325M), Type 1, heavy-hex steel structural bolts; ASTM A563, Grade C, (ASTM A563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F436 (ASTM F436M), Type 1, hardened carbon-steel washers; al...
	1. Direct-Tension Indicators:  ASTM F959, Type 325 (ASTM F959M, Type 8.8), compressible-washer type with plain finish.

	B. Headed Anchor Rods:  ASTM F1554, Grade 36, straight, unless noted otherwise on the drawings.
	1. Nuts:  ASTM A563 (ASTM A563M) heavy-hex carbon steel.
	2. Plate Washers:  ASTM A36/A36M carbon steel.
	3. Washers:  ASTM F436 (ASTM F436M), Type 1, hardened carbon steel.
	4. Finish:  Plain.

	C. Clevises and Turnbuckles:  Made from cold-finished carbon steel bars, ASTM A108, Grade 1035.

	2.4 PRIMER
	A. Primer:  Fabricator's standard lead and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.
	B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20.

	2.5 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C1107/C1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.6 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
	1. Camber structural-steel members where indicated.
	2. Fabricate beams with rolling camber up.
	3. Identify high-strength structural steel according to ASTM A6/A6M and maintain markings until structural steel has been erected.
	4. Mark and match-mark materials for field assembly.
	5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	C. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	D. Holes:  Provide holes required for securing other work to structural steel and for other work to pass through steel members.

	2.7 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened.

	B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.8 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 2 inches (50 mm).
	2. Surfaces to be field welded.
	3. Surfaces of high-strength bolted, slip-critical connections.
	4. Galvanized surfaces.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 3, "Power Tool Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 mm).  Use priming methods that result in full ...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change color of second coat to distinguish it from first.


	2.9 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A123/A123M.
	1. Fill vent and drain holes that are exposed in the finished Work unless they function as weep holes, by plugging with zinc solder and filing off smooth.
	2. Galvanize only those items indicated to be galvanized on the drawings.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...

	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates Leveling Plates:  Clean concrete and masonry-bearing surfaces of bond-reducing materials and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resistant grouts.

	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members that form part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members.  Perform necessary adjustments to c...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened.

	B. Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.


	3.5 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections.  Payment for these services will be made by the Owner/Developer.
	1. Verify structural-steel materials and inspect steel frame joint details.
	2. Verify weld materials and inspect welds.
	3. Verify connection materials and inspect high-strength bolted connections.

	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.  Payment for these services will be made by the Owner/Developer.
	C. Bolted Connections:  Inspect and test bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts."
	D. Welded Connections:  Visually inspect field welds according to AWS D1.1/D1.1M.
	E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A780/A780M.
	B. Touchup Painting:  Immediately after erection, clean exposed areas where primer is damaged or missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.




	052100 - Steel Joist Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. K-series steel joists.
	2. KCS-type K-series steel joists.
	3. LH and DLH series long-span steel joists.
	4. Joist girders.
	5. Joist accessories.


	1.3 DEFINITIONS
	A. SJI's "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and Weight Tables for Steel Joists and Joist Girders."
	B. Special Joists:  Steel joists or joist girders requiring modification by manufacturer to support nonuniform, unequal, or special loading conditions that invalidate load tables in SJI's "Specifications."

	1.4 SUBMITTALS
	A. Product Data:  For each type of joist, accessory, and product.
	B. Shop Drawings:
	1. Include layout, designation, number, type, location, and spacing of joists.
	2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and connection locations and details; and attachments to other construction.

	C. Welding certificates.
	D. Manufacturer certificates.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A manufacturer certified by SJI to manufacture joists complying with applicable standard specifications and load tables in SJI's "Specifications."
	1. Manufacturer's responsibilities include providing professional engineering services for designing special joists to comply with performance requirements.

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

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle joists as recommended in SJI's "Specifications."
	B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide special joists and connections capable of withstanding design loads indicated.
	1. Use ASD; data are given at service-load level, unless otherwise indicated.
	2. Design special joists to withstand design loads with live-load deflections no greater than the following:
	a. Roof Joists:  Vertical deflection of 1/240 of the span.


	B. Comply with SJI's "Standard Specifications, Load Tables and Weight Tables for Steel Joists and Joist Girders" that are applicable to types of joists indicated.

	2.2 K-SERIES STEEL JOISTS
	A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and parallel top chord.
	1. Joist Type:  K-series steel joists and KCS-type K-series steel joists.

	B. Provide holes in chord members for connecting and securing other construction to joists.
	C. Do not camber joists.
	D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch per 12 inches (1:48).

	2.3 LONG-SPAN STEEL JOISTS
	A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH Series and Deep Longspan Steel Joists, DLH Series" in SJI's "Specifications," with steel-angle top and bottom-chord members; of joist type and end and top-...
	1. Top-Chord Arrangement:  Parallel, unless noted otherwise.

	B. Provide holes in chord members for connecting and securing other construction to joists.
	C. Camber long-span steel joists according to SJI's "Specifications,” unless noted otherwise.
	D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch per 12 inches (1:48).

	2.4 JOIST GIRDERS
	A. Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's "Specifications," with steel-angle top- and bottom-chord members; with end and top-chord arrangements as indicated.
	B. Provide holes in chord members for connecting and securing other construction to joist girders.
	C. Camber joist girders according to SJI's "Specifications," unless noted otherwise.
	D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch per 12 inches (1:48).

	2.5 PRIMERS
	A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance requirements in SSPC-Paint 15.

	2.6 JOIST ACCESSORIES
	A. Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span. Furnish additional erection bridging if requir...
	B. Steel bearing plates with integral anchorages are specified in Section 055000 "Metal Fabrications."
	C. Welding Electrodes:  Comply with AWS standards.
	D. Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to complete joist assembly.
	E. Supply ceiling extensions as indicated on the drawings, either extended bottom-chord elements or a separate extension unit of enough strength to support ceiling construction.  Extend ends to within 1/2 inch (13 mm) of finished wall surface, unless ...

	2.7 CLEANING AND SHOP PAINTING
	A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.
	B. Apply one coat of shop primer to joists and joist accessories to be primed to provide a continuous, dry paint film not less than 1 mil (0.025 mm) thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Do not install joists until supporting construction is in place and secured.
	B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications," joist manufacturer's written recommendations, and requirements in this Section.
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.
	4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads are applied.

	C. Field weld joists to supporting steel bearing plates and framework.  Coordinate welding sequence and procedure with placement of joists.  Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in ...
	D. Install and connect bridging concurrently with joist erection, before construction loads are applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and to perform field tests and inspections and prepare test and inspection reports.  Payment for these services will be made by Owner/De...
	B. Visually inspect field welds according to AWS D1.1/D1.1M.
	C. Correct deficiencies in Work that test and inspection reports have indicated are not in compliance with specified requirements.
	D. Perform additional testing to determine compliance of corrected Work with specified requirements.

	3.4 PROTECTION
	A. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, abutting structural steel, and accessories.
	1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2, or power-tool cleaning according to SSPC-SP 3.
	2. Apply a compatible primer of same type as primer used on adjacent surfaces.

	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that joists and accessories are without damage or deterioration at time of Substantial Completion.



	053100 - Steel Decking
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roof deck.


	1.2 SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. Shop Drawings:
	1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.

	C. Welding certificates.

	1.3 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

	2.2 ROOF DECK
	A. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:
	1. Galvanized-Steel Sheet:  ASTM A653/A653M, Structural Steel (SS), G60 (Z180) zinc coating.
	2. Deck Profile:  As indicated.
	3. Profile Depth:  As indicated.
	4. Design Uncoated-Steel Thickness:  As indicated.
	5. Span Condition:  As indicated.
	6. Side Laps:  Overlapped.


	2.3 ACCESSORIES
	A. General:  Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, diameter as indicated.
	D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same material and finish as deck; of profile indicated or required for appli...
	E. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch (1.90 mm) thick, with factory-punched hole of 3/8-inch (9.5-mm) minimum diameter.
	F. Galvanizing Repair Paint:  ASTM A780.
	G. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.
	H. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.

	3.3 ROOF-DECK INSTALLATION
	A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches (38 mm) long, and as follows:
	1. Weld Diameter:  5/8 inch (16 mm), nominal, unless noted otherwise.
	2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two welds per deck unit at each support.  Space welds as indicated.
	3. Weld Washers:  Install weld washers at each weld location if required by the deck manufacturer.

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, as indicated.
	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches (38 mm), with end joints as follows:
	1. End Joints:  Lapped 2 inches (51 mm) minimum.

	D. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, and reinforcing channels according to deck manufacturer's written instructions. Weld or mechanically fasten to substrate to provide a complete deck ...
	1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.

	E. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  Install with adhesive according to manufacturer's written instructions to ensure complete closure.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.  Payment for these services will be made by Owner/Developer.
	B. Field welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work that does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.5 PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.



	054000 - Cold-Formed Metal Framing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior non-load-bearing wall framing.
	2. Exterior non-load-bearing wall framing.


	1.2 SUBMITTALS
	A. Product Data:  None Required

	1.3 QUALITY ASSURANCE
	A. Product Tests:  Mill certificates or data from a qualified independent testing agency indicating steel sheet complies with requirements, including base-metal thickness, yield strength, tensile strength, total elongation, chemical requirements, and ...
	B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	C. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other damage during delivery, storage, and handling.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	1. Grade:  As indicated on the drawings.
	2. Coating:  G60 or equivalent.

	2.2 LOAD-BEARING WALL FRAMING
	1. Minimum Base-Metal Thickness:  As indicated on plans.
	2. Flange Width:  As indicated on plans.
	1. Minimum Base-Metal Thickness:  As indicated on plans.
	2. Flange Width:  As indicated on plans.

	2.3 NON-LOAD-BEARING WALL FRAMING
	1. Minimum Base-Metal Thickness:  As indicated on plans.
	2. Flange Width:  As indicated on plans.

	2.4 FRAMING ACCESSORIES
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	2.5 MISCELLANEOUS MATERIALS

	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Install load bearing shims or grout between the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface on supporting concrete or masonry construction.
	B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations.

	3.3 INSTALLATION, GENERAL
	A. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions" and to manufacturer's written instructions unless more stringent requirements are indicated.
	B. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, or riveting.  Wire tying of framing members is not permitted.
	3. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	4. Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for spacing, edge distances, and screw penetration.

	C. Install framing members in one-piece lengths.
	D. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	E. Do not bridge building expansion and control joints with cold-formed metal framing. Independently frame both sides of joints.
	F. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.
	H. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.4 LOAD-BEARING WALL INSTALLATION
	A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	1. Anchor Spacing:  To match stud spacing.

	B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm) between the end of wall framing member and the web of track.  Fasten both flanges of studs to top and bottom tracks.  Space studs as follows:
	1. Stud Spacing:  As indicated on drawings.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs.  Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stif...
	1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on Shop Drawings.  Fasten jamb members together to uniformly distribute loads.
	2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to jamb studs with clip angles or by welding, and space jack studs same as full-height wall studs.

	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	1. If type of supplementary support is not indicated, comply with stud manufacturer's written recommendations and industry standards in each case, considering weight or load resulting from item supported.

	I. Install horizontal bridging in stud system, spaced 48 inches.  Fasten at each stud intersection.
	1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of 2 screws into each flange of the clip angle for framing members up to 6 inches deep.

	J. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
	A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to supporting structure as indicated.
	B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs as follows:
	1. Stud Spacing:  As indicated on drawings.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Install double deflection tracks and anchor outer track to building structure.

	E. Install horizontal bridging in wall studs, spaced in rows but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection.
	1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 18 inches (450 mm) of single deflection track.  Install a combination of flat, taut, steel sheet straps of width and thickness indicated and stud or stud-track sol...
	2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs.
	3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.

	F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable curtain-wall-framing system.

	3.6 FIELD QUALITY CONTROL
	A. Testing:  Architect will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.  Payment for these services will be made by Owner/Developer.
	B. Field and shop welds will be subject to testing and inspecting.
	C. Testing agency will report test results promptly and in writing to Contractor and Architect.
	D. Remove and replace work where test results indicate that it does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and installer, that ensure that cold-formed metal framing is without damage or deterioration at time of Substantial Completion.



	055000 - Metal Fabrications
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel framing and supports for overhead doors.
	2. Steel framing and supports for countertops.
	3. Steel framing and supports for mechanical and electrical equipment.
	4. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	5. Metal ladders.
	6. Loose bearing and leveling plates for applications where they are not specified in other Sections.

	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.


	1.2 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 integra...

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Paint products.

	B. Shop Drawings:  Show fabrication and installation details.  Provide Shop Drawings for the following:
	1. Steel framing and supports for overhead doors.
	2. Steel framing and supports for countertops.
	3. Steel framing and supports for mechanical and electrical equipment.
	4. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	5. Metal ladders.
	6. Loose steel lintels.


	1.4 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."


	1.5 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
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design ladders.
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...

	2.2 METALS
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars:  ASTM A36/A36M.
	C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A240/A240M or ASTM A666, Type 304.
	D. Stainless-Steel Bars and Shapes:  ASTM A276, Type 304.
	E. Steel Tubing:  ASTM A500/A500M, cold-formed steel tubing.
	F. Steel Pipe:  ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.
	G. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels:  1-5/8 by 1-5/8 inches (41 by 41 mm) unless otherwise indicated.
	2. Material:  Galvanized steel, ASTM A653/A653M, structural steel, Grade 33 (Grade 230), with G90 (Z275) coating; 0.079-inch (2-mm) nominal thickness, unless otherwise indicated.

	H. Aluminum Plate and Sheet:  ASTM B209 (ASTM B209M), Alloy 6061-T6.
	I. Aluminum Castings:  ASTM B26/B26M, Alloy 443.0-F.

	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941 (ASTM F1941M), Class Fe/Zn 5, at exterior walls.  Select fasteners for t...
	1. Provide stainless-steel fasteners for fastening aluminum.
	2. Provide stainless-steel fasteners for fastening stainless steel.

	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A307, Grade A (ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where indicated, flat washers; Alloy Group (1) A1.
	D. Anchor Bolts:  ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors as indicated.
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941 (ASTM F1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group (1) A1 stainless-steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).


	2.4 MISCELLANEOUS MATERIALS
	A. 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.

	B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	C. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing.

	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 whe...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.

	C. Galvanize miscellaneous framing and supports where indicated.

	2.7 METAL LADDERS
	A. General:
	1. Comply with ANSI A14.3, OSHA 1910.23, and IBC.

	B. Steel Ladders:
	1. Space siderails 16 inches (406 mm) apart unless otherwise indicated.
	2. Siderails:  Continuous, steel flat bars, with eased edges.
	3. Rungs:  3/4-inch (19 mm) diameter steel bars.
	4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
	5. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with welded or bolted steel brackets.


	2.8 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.

	2.9 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 each opening unless otherwise indicated.  Weld adjoining...
	B. Galvanize loose steel lintels located in exterior walls.

	2.10 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.

	2.11 ALUMINUM FINISHES
	A. As-Fabricated Finish:  AA-M12.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	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...
	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...

	3.2 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.

	3.3 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 pa...

	3.4 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 (0.05-mm) dry film thickness.

	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.



	061053 - Miscellaneous Rough Carpentry
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Rooftop equipment bases and support curbs.
	2. Wood blocking, cants, and nailers.
	3. Wood furring.
	4. Wood sleepers.
	5. Interior wood trim.
	6. Plywood backing panels.


	1.2 SUBMITTALS
	A. Product Data:  None Required


	PART 2 - PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Plywood: DOC PS 1 or DOC PS 2 unless otherwise noted.
	C. Maximum Moisture Content of Lumber:  19 percent for 2-inch nominal thickness or less unless otherwise indicated.

	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process:  AWPA U1, except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated according to AWPA U1 with inorganic boron (SBX).  Use Category UC2 for in...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood blocking, and similar concealed members in contact with masonry or concrete.


	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Comply with testing requirements of ASTM E136 and ASTM E84.
	1. Use Exterior Type for exterior locations.

	B. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Application:  Treat items indicated on Drawings, and the following:
	1. Concealed blocking.
	2. Plywood backing panels.


	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds.
	7. Utility shelving.

	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber with 19 percent maximum moisture content of any species.
	C. For exposed boards, provide lumber with 15 percent maximum moisture content of eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium or 2 Common (Sterling) grade; NeLMA, NLGA, WCLIB, or WWPA.
	D. For concealed boards, provide lumber with 19 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine, No. 3 grade; SPIB.
	2. Eastern softwoods, No. 3 Common grade; NELMA.


	2.5 WOOD SHEATHING
	A. Panel Size: Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Plywood Wall Sheathing:  Either DOC PS 1 or DOC PS 2.
	1. Span Rating:  Not less than 16/0.
	2. Thickness:  As indicated on drawings.

	C. Plywood Roof Sheathing:  Exterior, Structural I sheathing.
	1. Span Rating:  Not less than 16/0.
	2. Thickness:  Not less than 3/4 inch.


	2.6 INTERIOR WOOD TRIM
	A. General:  Provide kiln-dried finished (surfaced) material.
	B. Lumber Trim for Opaque (Painted) Finish:  Either finger-jointed or solid lumber, of one of the following species and grades:
	1. Grade Finish eastern white pine; NeLMA or NLGA.
	2. Grade 2 Common (Sterling) Idaho white, lodgepole, ponderosa, or sugar pine; NLGA or WWPA.
	3. Grade B Finish aspen, basswood, cottonwood, gum, magnolia, red alder, soft maple, sycamore, tupelo, or yellow poplar; NHLA.


	2.7 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness.

	2.8 FASTENERS
	A. General:  Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M.
	B. Power-Driven Fasteners:  NES NER-272.
	C. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.


	PART 3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, grounds, and similar supports to comply with...
	B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Do not splice structural members between supports, unless otherwise indicated.
	D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, “Fastening Schedule,” in ICC’s International Building Code – New York State Edition.

	F. Wood Trim Installation:  Install with minimum number of joints practical, using full-length pieces from maximum lengths of lumber available.  Cope at returns and miter at corners to produce tight-fitting joints with full-surface contact throughout ...
	1. Install trim after gypsum board joint-finishing operations are completed.
	2. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb.  Install adjoining finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush installation and 1/16-inch (1.6-mm) maximum offset for reveal installation.

	G. Wood Blocking and Nailer Installation:
	1. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	2. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.


	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered l...



	061600 - Sheathing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Wall sheathing
	2. Roof sheathing (Colonial type)
	3. Building wrap


	1.2 SUBMITTALS
	A. Product Data:  None Required

	1.3 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide materials and construction identical to those of assemblies tested for fire resistance per ASTM E119 by a testing and inspecting agency acceptable to authorit...
	B. Forest Certification:  For the following wood products, provide materials produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship":
	1. Plywood


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Stack plywood and other panels flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 - PRODUCTS
	2.1 WOOD PANEL PRODUCTS, GENERAL
	A. Plywood:  DOC PS 1

	2.2 FIRE-RETARDANT-TREATED PLYWOOD
	A. General:  Comply with testing requirements in ASTM E136 and ASTM E84.
	1. Use Exterior type for exterior locations and where indicated.

	B. Kiln-dry material after treatment to a maximum moisture content of 15 percent.
	C. Identify fire-retardant-treated plywood with appropriate classification marking of UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting agency acceptable to authorities having jurisdiction.
	D. Application:  Treat all plywood, unless otherwise indicated.

	2.3 WALL SHEATHING
	A. Plywood Wall Sheathing:  Exterior sheathing

	2.4 ROOF SHEATHING
	A. Plywood Roof Sheathing:  Exterior sheathing

	2.5 FASTENERS
	A. General:  Provide fasteners of size and type indicated.
	1. For wall and roof sheathing panels, provide fasteners with corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B117.
	2. For pressure-preservative treated panels, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M or Type 304 stainless steel.


	2.6 WEATHER-RESISTANT SHEATHING PAPER
	A. Building Wrap:  ASTM E1677, Type I air retarder; with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, when tested according to ASTM E84; UV stabilized; and acceptable to authorities having jurisdiction.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Chemical Company (The); Styrofoam Weathermate Plus Brand Housewrap.

	2. Water-Vapor Permeance:  30 perms when tested in accordance with ASTM E96, Method B.

	B. Building-Wrap Tape:  Tape recommended by building-wrap manufacturer.


	PART 3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Securely attach to substrate by fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code – New York State Edition.”

	B. Coordinate sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that exclude exterior moisture.
	C. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.

	3.2 WOOD STRUCTURAL PANEL INSTALLATION
	A. General:  Comply with applicable recommendations in APA Form No. E30K, "APA Design/Construction Guide:  Residential & Commercial."
	1. Comply with "Code Plus" installation provisions in guide referenced in paragraph above.

	B. Fastening Methods:  Fasten panels as indicated below:
	1. Wall and Roof Sheathing:
	a. Screw to cold-formed metal framing.



	3.3 WEATHER-RESISTANT SHEATHING-PAPER INSTALLATION
	A. General:  Cover sheathing with weather-resistant sheathing paper as follows:
	1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting members at expansion- or control-joint locations.
	2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap, unless otherwise indicated.

	B. Building Wrap:  Comply with manufacturer's written instructions.
	1. Seal seams, edges, fasteners, and penetrations with tape.




	064023 - Interior Architectural Woodwork
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate cabinets.
	2. Plastic-laminate countertops.

	B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips unless concealed within other construction before woodwork installation.

	1.2 SUBMITTALS
	A. Product Data: None Required
	B. Shop Drawings: None Required
	C. Samples: None Required

	1.3 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...


	PART 2 - PRODUCTS
	2.1 WOODWORK FABRICATORS
	A. Fabricators:  Subject to compliance with requirements, provide interior architectural woodwork by one of the following:

	2.2 MATERIALS
	A. Wood Products:
	1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.
	2. Softwood Plywood:  DOC PS 1.

	B. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard.

	2.3 CABINET HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural woodwork, except for items specified in Division 08 Section "Door Hardware (Scheduled by Describing Products)."
	B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 100 degrees of opening, self-closing.
	C. Back-Mounted Pulls:  BHMA A156.9, B02011.
	D. Catches:  Magnetic catches, BHMA A156.9, B03141.
	E. Door Locks:  BHMA A156.11, E07121.
	F. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Satin Stainless Steel:  BHMA 630.


	2.4 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Adhesives, General:  Do not use adhesives that contain added urea formaldehyde.

	2.5 FABRICATION
	A. General:  Complete fabrication to maximum extent possible before shipment to Project site.  Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting.
	1. Interior Woodwork Grade:  Custom.

	B. Plastic-Laminate Cabinets:
	1. AWI Type of Cabinet Construction:  Flush overlay.
	2. WI Construction Style:  Style A, Frameless.
	3. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together.
	4. WI Door and Drawer Front Style:  Flush.
	5. Reveal Dimension:  As indicated.
	6. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as follows:
	a. Horizontal Surfaces Other Than Tops:  Grade HGS.
	b. Vertical Surfaces:  Grade HGS.
	c. Edges:  Grade HGS.



	2.6 SHOP FINISHING
	A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and polishing until after installation.
	B. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of woodwork.


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.  Examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.
	B. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).  Shim as required with concealed shims.
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails for exposed fastening, countersunk ...
	F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.
	G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.  Caulk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."



	072100 - Thermal Insulation
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Perimeter foundation insulation.
	2. Perimeter wall insulation.
	3. Concealed building insulation.
	4. Vapor retarders.


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

	1.3 QUALITY ASSURANCE
	A. Retain ASTM test method below based on product and kind of fire-resistance characteristic specified for each product in Part 2.
	B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated, as determined by testing identical products per ASTM E84 for surface-burning characteristics and other methods indi...


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 FOAM-PLASTIC BOARD INSULATION
	A. Extruded-Polystyrene Board Insulation:  ASTM C578, Type IV (below grade), 1.60 lb/cu. ft. with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:
	1. Manufacturers:
	a. DiversiFoam Products.
	b. Dow Chemical Company.
	c. Owens Corning.
	d. Kingspan.



	2.3 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:
	1. Owens Corning.
	2. Knauf Insulation.
	3. Johns Manville.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 450, respectively; passing ASTM E84 for combustion characteristics.
	C. Faced, Glass-Fiber Blanket Insulation:  ASTM C665 Category 1 (membrane is a vapor barrier), faced with foil-scrim vapor-retarder membrane on 1 face, with maximum flame-spread and smoke-developed indexes of 25 and 450, respectively; passing ASTM E84...
	D. Provide blankets in batt or roll form with thermal resistances indicated on drawings.

	2.4 VAPOR RETARDERS
	A. Reinforced-Polyethylene Vapor Retarders:  2 outer layers of polyethylene film laminated to an inner reinforcing layer consisting of either nylon cord or polyester scrim and weighing not less than 25 lb/1000 sq. ft., with maximum permeance rating of...
	1. Products:
	a. Raven Industries Inc.; DURA-SKRIM 6WW.
	b. Reef Industries, Inc.; Griffolyn T-65.


	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and with demonstrated capability to bond vapor retarders securely to substrates indicated.

	2.5 AUXILIARY INSULATING MATERIALS
	A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation manufacturers for sealing joints and penetrations in vapor-retarder facings.
	B. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.


	PART 3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, rain, and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, coordinate location of piping to ensure that it is placed on warm side of insulation and insulation encapsulates piping.
	E. For preformed insulating units, provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated.

	3.2 INSTALLATION OF PERIMETER FOUNDATION INSULATION
	A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written instructions.  Use adhesive recommended by insulation manufacturer.
	1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior grade line.


	3.3 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	1. Set vapor-retarder-faced units with vapor retarder in location indicated on drawings.  Tape joints and ruptures in vapor retarder and seal each continuous area of insulation to surrounding construction to ensure airtight installation.

	B. Stuff glass-fiber loose-fill insulation into miscellaneous voids and cavity spaces where shown.  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft.

	3.4 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, in...
	B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints.  Space fasteners 16 inches o.c.
	C. Before installing vapor retarder, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape according t...
	D. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.
	E. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.
	F. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.



	072119 - FOAM-IN PLACE INSULATION
	PART 1 - GENERAL
	1.1 SUMMARY


	072413 - EIFS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Exterior insulation and finish system (EIFS) applied over concrete masonry units and exterior cement board.


	1.2 PERFORMANCE REQUIREMENTS
	A. Class PB EIFS:  Physical properties and structural performance that comply with ANSI/EIMA 99-A.

	1.3 SUBMITTALS
	A. Product Data:  For each type and component of EIFS indicated.
	B. Shop Drawings:  For EIFS. Include plans, elevations, sections, details, penetrations, terminations, joints, fasteners, and attachments to other work.
	C. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An installer who is certified in writing by EIFS manufacturer as qualified to install manufacturer's system using trained workers.
	B. Source Limitations:  Obtain EIFS from single source from single EIFS manufacturer and from sources approved by EIFS manufacturer as compatible with system components.
	C. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution and set quality standards for fabrication and installation.
	1. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Dryvit Systems, Inc.
	2. Parex, Inc.; a brand of Parex USA, Inc.
	3. Senergy; BASF Corporation.
	4. Sto Corp.


	2.2 MATERIALS
	A. Compatibility:  Provide adhesive, fasteners, board insulation, reinforcing meshes, base- and finish-coat systems, sealants, and accessories that are compatible with one another and with substrates and approved for use by EIFS manufacturer for Project.
	B. Primer/Sealer:  EIFS manufacturer's standard substrate conditioner designed to seal substrates from moisture penetration and to improve the bond between substrate of type indicated and adhesive used for application of insulation.
	C. Insulation Adhesive:  Standard formulation
	D. Molded, Rigid Cellular Polystyrene Board Insulation:  Comply with ASTM C 578, Type I; EIFS manufacturer's requirements; and EIMA's "EIMA Guideline Specification for Expanded Polystyrene (EPS) Insulation Board."
	1. Foam Shapes:  Provide with profiles and dimensions indicated on Drawings.

	E. Reinforcing Mesh:  Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for compatibility with other EIFS materials; complying with ASTM D 578 and the following:
	1. Standard-Impact Reinforcing Mesh:  Not less than 4.0 oz./sq. yd.

	F. Base-Coat Materials:  Standard formulation
	G. Primer:  Factory-mixed, elastomeric-polymer primer.
	H. Finish-Coat Materials:  Factory-mixed, standard acrylic-based coating
	1. Colors:  See drawings

	I. Mechanical Fasteners:  Corrosion-resistant fasteners consisting of thermal cap, standard washer and shaft attachments, and fastener suitable for substrate.
	J. Trim Accessories:  manufactured from UV-stabilized PVC and complying with ASTM D 1784 and ASTM C 1063.


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Comply with ASTM C 1397 and EIFS manufacturer's written instructions for installation of EIFS as applicable to each type of substrate indicated.
	B. Primer/Sealer:  Apply per manufacturer’s directions.
	C. Waterproof Adhesive/Base Coat:  Apply per manufacturer’s directions.
	D. Trim:  Apply per manufacturer’s directions.
	E. Board Insulation:  Adhesively and mechanically attach to substrate.
	F. Expansion Joints:  Install at locations where required by EIFS manufacturer and where EIFS adjoin dissimilar substrates, materials, and construction.
	G. Base Coat:  Apply to exposed surfaces of foam shapes in minimum thickness recommended in writing by EIFS manufacturer, but not less than 1/16-inch dry-coat thickness.
	H. Reinforcing Mesh:  Completely embed mesh in wet base coat, applying additional base-coat material if necessary, so reinforcing-mesh color and pattern are not visible.
	1. Standard-impact reinforcing mesh

	I. Finish Coat:  Apply over dry base coat, maintaining a wet edge at all times for uniform appearance, in thickness required by EIFS manufacturer to produce a uniform finish of color and texture matching approved sample and free of cold joints, shadow...
	1. Texture:  Fine or Lymestone


	3.2 FIELD QUALITY CONTROL
	A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections:
	1. See project list of special inspections filed with permit package.

	B. Remove and replace EIFS where test results indicate that EIFS do not comply with specified requirements.
	C. Prepare test and inspection reports.



	072726 - Fluid-Applied Membrane Air Barriers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fluid-applied, vapor-permeable membrane air barriers.
	B. Related Requirements:
	1. Section 061600 "Sheathing" for wall sheathings and wall sheathing joint-and-penetration treatments.


	1.3 DEFINITIONS
	A. Air-Barrier Material:  A primary element that provides a continuous barrier to the movement of air.
	B. Air-Barrier Accessory:  A transitional component of the air barrier that provides continuity.
	C. Air-Barrier Assembly:  The collection of air-barrier materials and accessory materials applied to an opaque wall, including joints and junctions to abutting construction, to control air movement through the wall.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written instructions for evaluating, preparing, and treating substrate; technical data; and tested physical and performance properties of products.


	1.5 ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer.
	1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program and shall employ ABAA-certified installers and supervisors on Project.


	1.6 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service:  Owner will engage a qualified testing agency to perform preconstruction testing on field mockups.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	B. Protect stored materials from direct sunlight.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate temperatures recommended by air-barrier manufacturer.
	1. Protect substrates from environmental conditions that affect air-barrier performance.
	2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations:  Obtain primary air-barrier materials and air-barrier accessories from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General:  Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration.  Air-barrier assemblies shall b...

	2.3 VAPOR-PERMEABLE MEMBRANE AIR-BARRIER
	A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier:  synthetic polymer membrane.
	1. Synthetic Polymer Membrane:
	a. Products:  Subject to compliance with requirements, provide the following:
	1) Dupont Tyvek Fluid Applied WB+


	2. Physical and Performance Properties:
	a. Air Permeance:  Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. (0.02 L/s x sq. m of surface area at 75-Pa) pressure difference; ASTM E2178.
	b. Vapor Permeance:  Minimum 10 perms (580 ng/Pa x s x sq. m); ASTM E96/E 96M.
	c. Ultimate Elongation:  Minimum 200 percent; ASTM D412, Die C.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other contaminants.
	2. Verify that concrete has cured and aged for minimum time period recommended by air-barrier manufacturer.
	3. Verify that concrete is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D4263.
	4. Verify that masonry joints are flush and completely filled with mortar.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SURFACE PREPARATION
	A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions. Provide clean, dust-free, and dry substrate for air-barrier application.
	B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in concrete with substrate-patching membrane.
	E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
	F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a smooth transition from one plane to another.
	G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air barrier.

	3.3 JOINT TREATMENT
	A. Concrete and Masonry:  Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C1193 and air-barrier manufacturer's written instructions.  Remove dust and dirt from joints and cracks complying with ASTM D4258 before coating ...
	1. Prime substrate and apply a single thickness of air-barrier manufacturer's recommended preparation coat extending a minimum of 3 inches (75 mm) along each side of joints and cracks.  Apply a double thickness of fluid air-barrier material and embed ...

	B. Gypsum Sheathing:  Fill joints greater than 1/4 inch (6 mm) with sealant according to ASTM C1193 and air-barrier manufacturer's written instructions.  Apply first layer of fluid air-barrier material at joints.  Tape joints with joint reinforcing st...

	3.4 TRANSITION STRIP INSTALLATION
	A. General:  Install strips, transition strips, and accessory materials according to air-barrier manufacturer's written instructions to form a seal with adjacent construction and maintain a continuous air barrier.
	1. Coordinate the installation of air barrier with installation of roofing membrane and base flashing to ensure continuity of air barrier with roofing membrane.

	B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed curtain-wall systems, storefront systems, ex...
	C. At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.
	D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application temperature ranges.  Consult manufacturer when sealant cannot be applied within these temperature ranges.
	E. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous penetrations of air-barrier material with foam sealant.
	F. Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
	G. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	H. Repair punctures, voids, and deficient lapped seams in strips and transition strips.  Slit and flatten fishmouths and blisters.  Patch with transition strips extending 6 inches (150 mm) beyond repaired areas in strip direction.

	3.5 FLUID AIR-BARRIER MEMBRANE INSTALLATION
	A. General:  Apply fluid air-barrier material to form a seal with strips and transition strips and to achieve a continuous air barrier according to air-barrier manufacturer's written instructions.  Apply fluid air-barrier material within manufacturer'...
	B. Membrane Air Barriers:  Apply a continuous unbroken air-barrier membrane to substrates according to the following thickness.  Apply air-barrier membrane in full contact around protrusions such as masonry ties.
	1. Vapor-Permeable Membrane Air Barrier:  Total 25-mil dry film thickness, applied in one coat.

	C. Apply strip and transition strip a minimum of 1 inch (25 mm) onto cured air-barrier material according to air-barrier manufacturer's written instructions.
	D. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air-barrier components.

	3.6 CLEANING AND PROTECTION
	A. Protect air-barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	1. Protect air barrier from exposure to UV light and harmful weather exposure as required by manufacturer.  If exposed to these conditions for more than 60 days, remove and replace air barrier or install additional, full-thickness, air-barrier applica...
	2. Protect air barrier from contact with incompatible materials and sealants not approved by air-barrier manufacturer.

	B. Clean spills, stains, and soiling from construction that would be exposed in the completed work using cleaning agents and procedures recommended by manufacturer of affected construction.
	C. Remove masking materials after installation.



	075419 - Polyvinyl-Chloride (PVC) Roofing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fully Adhered PVC membrane roofing system.


	1.2 PERFORMANCE REQUIREMENTS
	A. Energy Performance:  Provide roofing system with initial Solar Reflectance Index not less than 78 when calculated according to ASTM E1980, based on testing identical products by a qualified testing agency.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roofing system:
	1. Include plans, elevations, sections, details, and attachments to other work.

	C. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of compliance with performance requirements.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing system manufacturer to install manufacturer's product.
	B. Source Limitations:  Obtain components including roof insulation and fastening components for membrane roofing system from same manufacturer as membrane roofing.
	C. Exterior Fire-Test Exposure: ASTM E108, Class A for application and roof slopes indicated, as determined by testing identical membrane roofing materials by a qualified testing agency.  Materials shall be identified with appropriate markings of appl...
	D. Pre-installation Roofing Conference:  Conduct conference at Project site.

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer's standard or customized form, without monetary limitation, in which manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  See drawings for wind speed and warranty information.



	PART 2 - PRODUCTS
	2.1 PVC MEMBRANE ROOFING
	A. PVC Sheet:  ASTM D4434, Type III, fabric reinforced.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Systems.
	b. Duro-Last Roofing, Inc.
	c. Johns Manville.
	d. Versico Incorporated.

	2. Thickness:  50 mils nominal.
	3. Exposed Face Color: White.


	2.2 AUXILIARY MEMBRANE ROOFING MATERIALS
	A. General: Auxiliary membrane roofing materials recommended by roofing system manufacturer for intended use, and compatible with membrane roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.

	B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, reinforcement, thickness, and color as PVC sheet membrane.
	C. Bonding Adhesive:  Manufacturer's standard low VOC product.
	D. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 1 by 1/8-inch-thick; with anchors.
	E. Polymer Battens:  Manufacturer's standard, polymer strips, approximately 1 inch wide by 0.05 inch thick prepunched.
	F. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories per roof manufacturer’s det...

	2.3 ROOF INSULATION
	A. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2 felt or glass-fiber mat facer on both major surfaces.
	B. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.4 INSULATION ACCESSORIES
	A. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion- resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and supplied by or acceptable to roofing system manufac...

	2.5 WALKWAYS
	A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured walkway pads or rolls, approximately 3/16-inch-thick, and acceptable to membrane roofing system manufacturer.


	PART 3 - EXECUTION
	3.1 INSULATION INSTALLATION
	A. Coordinate installing membrane roofing system components, so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 2.7 inches or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum ...
	D. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.


	3.2 ADHERED MEMBRANE ROOFING INSTALLATION
	A. Adhere membrane roofing over area to receive roofing and install according to membrane roofing system manufacturer's written instructions.
	1. Install sheet according to ASTM D5036.

	B. Accurately align membrane roofing and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	C. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate required by manufacturer and allow to partially dry before installing membrane roofing.  Do not apply to splice area of membrane roofing.
	D. In addition to adhering, mechanically fasten membrane roofing securely at terminations, penetrations, and perimeter of roofing.
	E. Apply membrane roofing with side laps shingled with slope of roof deck where possible.
	F. Seams: Clean seam areas, overlap membrane roofing, and hot-air weld side and end laps of membrane roofing and sheet flashings according to manufacturer's written instructions to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of sheet membrane.
	2. Verify field strength of seams a minimum of twice daily and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roofing that does not comply with requirements.


	3.3 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive.  Hot-air weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings.

	3.4 WALKWAY INSTALLATION
	A. Flexible Walkways: Install walkway products in locations indicated.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.

	3.5 FIELD QUALITY CONTROL
	A. Final Roof Inspection:  Arrange for roofing system manufacturer’s technical personnel to inspect roofing installation on completion.
	B. Repair or remove and replace components of membrane roofing system where inspections indicate that they do not comply with specified requirements.



	076200 - Sheet Metal Flashing and Trim
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Manufactured flashing
	2. Formed roof drainage sheet metal fabrications.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including plans, elevations, expansion-joint locations, and keyed details.  Distinguish between shop and field- assembled work.
	1. Include details for forming, joining, supporting, and securing sheet metal flashing and trim, including pattern of seams, termination points, fixed points, expansion joints, expansion-joint covers, edge conditions, special conditions, and connectio...


	1.3 QUALITY ASSURANCE
	A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or shown on Drawings.
	B. Preinstallation Conference:  Conduct conference at Project site.

	1.4 WARRANTY
	A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within 10 years from date of Substan...


	PART 2 - PRODUCTS
	2.1 SHEET METALS
	A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a strippable, temporary protective film before shipping.
	B. Aluminum Sheet:  ASTM B209 (ASTM B209M), alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required.
	1. Color Anodic Finish Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.032 mm or thicker aluminum.
	a. Multipurpose panels – MPN semi-standing seam, 12” wide
	b. Color:  See drawings.

	2. Exposed Coil-Coated Finishes:
	a. Two-Coat Fluoropolymer:  AAMA 620. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.



	2.2 UNDERLAYMENT MATERIALS
	A. Polyethylene Sheet:  6-mil- thick polyethylene sheet complying with ASTM D4397.
	B. Felt:  ASTM D226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	C. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.

	2.3 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and recommended by manufacturer o...
	B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal.
	1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or factory-applied coating.
	b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal being fastened.
	c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching internal gutter width.

	2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.

	C. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	D. Elastomeric Sealant:  ASTM C920, elastomeric polymer sealant; low modulus; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	E. Butyl Sealant:  ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	G. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D1187.

	2.4 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and other characteristics of item indicated.  Fabric...
	1. Obtain field measurements for accurate fit before shop fabrication.
	2. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces exposed to view.

	B. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant.
	C. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within joints.
	D. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	E. Seams:  Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, and solder.
	F. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.

	2.5 ROOF DRAINAGE SHEET METAL FABRICATIONS
	A. Hanging Gutters:  Fabricate to cross section indicated, .032” thick., complete with end pieces, outlet tubes, and other accessories as required.  Fabricate in minimum 96-inch- long sections.  Furnish flat-stock gutter spacers and gutter brackets fa...
	B. Downspouts:  Fabricate round downspouts complete with mitered elbows.  Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Hanger Style:  concealed strap.
	2. Fabricate from the following materials:
	a. Aluminum:  0.024 inch (0.61 mm) thick.




	PART 3 - EXECUTION
	3.1 UNDERLAYMENT INSTALLATION
	A. Polyethylene Sheet:  Install polyethylene sheet with adhesive for anchorage.  Apply in shingle fashion to shed water, with lapped and taped joints of not less than 2 inches (50 mm).
	B. Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).

	3.2 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement so that completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall rema...
	1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners.  Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	5. Install sealant tape where indicated.
	6. Torch cutting of sheet metal flashing and trim is not permitted.

	B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by SMACNA.
	1. Coat back side of uncoated aluminum sheet metal flashing and trim with bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet or install a course of polyethylene sheet.

	C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or intersection.  Where lapped expansion provisions c...
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.  Seal joints as shown and as required for watertight construction.
	E. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength.

	3.3 ROOF DRAINAGE SYSTEM INSTALLATION
	A. General:  Install sheet metal roof drainage items to produce complete roof drainage system according to SMACNA recommendations and as indicated.  Coordinate installation of roof perimeter flashing with installation of roof drainage system.
	B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored gutter brackets spaced not more than 36 inches (900 mm)...
	1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet (15.24 m) apart.  Install expansion-joint caps.

	C. Downspouts:  Join sections with 1-1/2-inch (38-mm) telescoping joints.  Provide concealed strap hangers with fasteners designed to hold downspouts securely to walls.  Locate hangers at top and bottom and at approximately 60 inches (1500 mm) o.c. in...

	3.4 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.



	077200 - Roof Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roof curbs.
	2. Roof hatches.
	3. Preformed flashing sleeves.

	B. Related Sections:
	1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs for access to roof hatches.
	2. Section 076200 "Sheet Metal Flashing and Trim" for shop and field-formed metal flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet metal trim and accessories.
	3. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for standard curbs specified with rooftop units.


	1.3 COORDINATION
	A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive installation.
	B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be supported.

	1.4 ACTION SUBMITTALS
	A. Product Data:  None Required


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance:  Roof accessories shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects...
	B. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design roof curbs to comply with wind performance requirements, including comprehensive engineering analysis by a qualified profess...
	C. Wind-Restraint Performance:  As indicated on Drawings.

	2.2 ROOF CURBS
	A. Roof Curbs:  Internally reinforced roof-curb units capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings, bearing continuously on roof structure, and capable of meeting perfor...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.

	B. Size:  Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Material:  Zinc-coated (galvanized) steel sheet, 0.052 inch (1.32 mm) thick.
	D. Construction:
	1. Curb Profile:  Profile as indicated on Drawings compatible with roofing system.
	2. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.
	3. Top Surface:  Level top of curb, with roof slope accommodated by sloping deck-mounting flange or by use of leveler frame.
	4. Sloping Roofs:  Where roof slope exceeds 1:48, fabricate curb with perimeter curb height tapered to accommodate roof slope so that top surface of perimeter curb is level.  Equip unit with water diverter or cricket on side that obstructs water flow.
	5. Insulation:  Factory insulated with 1-1/2-inch (38-mm) thick glass-fiber board insulation.
	6. Liner:  Same material as curb, of manufacturer's standard thickness and finish.
	7. Nailer:  Factory-installed wood nailer under top flange on side of curb, continuous around curb perimeter.
	8. Metal Counterflashing:  Manufacturer's standard, removable, fabricated of same metal and finish as curb.


	2.3 ROOF HATCH
	A. Roof Hatches:  Metal roof-hatch units with lids and insulated double-walled curbs, welded or mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing and weathertight perimeter gasketing, and integrally formed deck-mou...
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide Bilco 30"x36" Aluminum Hatch- Model S-50-TB w/safety post (thermally broken.) or comparable product by one of the following:
	a. The Bilco Company


	B. Type and Size:  Single-leaf lid, 30 by 36 inches (750 by 900 mm).
	C. Loads:  Minimum 40-lbf/sq. ft. (1.9-kPa) external live load and 20-lbf/sq. ft. (0.95-kPa) internal uplift load.
	D. Hatch Material:  Zinc-coated (galvanized) steel sheet.
	1. Thickness:  Manufacturer's standard thickness for hatch size indicated.

	E. Construction:
	1. Fabricate curbs to minimum height of 12 inches (305 mm) above roofing surface unless otherwise indicated.

	F. Hardware:  Spring operators, hold-open arm, galvanized-steel spring latch with turn handles, galvanized-steel butt- or pintle-type hinge system, and padlock hasps inside and outside.

	2.4 PREFORMED FLASHING SLEEVES
	A. Exhaust Vent Flashing:  Double-walled metal flashing sleeve or boot, insulation filled, with integral deck flange, 8 inches high, with removable metal hood and metal collar.
	1. Manufacturers:  Subject to compliance with requirements.
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.
	4. Diameter:  As indicated on Drawings.

	B. Vent Stack Flashing:  Metal flashing sleeve, uninsulated, with integral deck flange.
	1. Manufacturers:  Subject to compliance with requirements.
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	3. Metal:  Aluminum sheet, 0.063 inch (1.60 mm) thick.
	4. Height:  As indicated on drawings.
	5. Diameter: As indicated on Drawings.


	2.5 METAL MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A653/A653M, G90 (Z275) coating designation and mill phosphatized for field painting where indicated.
	B. Aluminum Sheet:  ASTM B209 (ASTM B209M), manufacturer's standard alloy for finish required, with temper to suit forming operations and performance required.
	1. Mill Finish:  As manufactured.

	C. Steel Shapes:  ASTM A36/A36M, hot-dip galvanized according to ASTM A123/A123M unless otherwise indicated.

	2.6 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Glass-Fiber Board Insulation:  ASTM C726, nominal density of 3 lb/cu. ft. (48 kg/cu. m), thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C), thickness as indicated.
	C. Wood Nailers:  Softwood lumber, pressure treated with waterborne preservatives for aboveground use, acceptable to authorities having jurisdiction, and complying with AWPA C2; not less than 1-1/2 inches (38 mm) thick.
	D. Underlayment:
	1. Felt:  ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	2. Polyethylene Sheet:  6 mil (0.15 mm) thick polyethylene sheet complying with ASTM D4397.
	3. Slip Sheet:  Building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum, rosin sized.
	4. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied....
	5. Fasteners:  Roof accessory manufacturer's recommended fasteners suitable for application and metals being fastened.  Match finish of exposed fasteners with finish of material being fastened.  Provide nonremovable fastener heads to exterior exposed ...
	6. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: S eries 300 stainless steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329.
	7. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.
	8. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.

	E. Gaskets:  Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or silicone or a flat design of foam rubber, sponge neoprene, or cork.
	F. Elastomeric Sealant:  ASTM C920, elastomeric silicone polymer sealant as recommended by roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and use classifications required to seal joints and remain watertight.
	G. Butyl Sealant:  ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.
	H. Asphalt Roofing Cement:  ASTM D4586/D4586M, asbestos free, of consistency required for application.

	2.7 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	C. Verify dimensions of roof openings for roof accessories.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install roof accessories according to manufacturer's written instructions.
	1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs in alignment, buckling, or tool marks.
	2. Anchor roof accessories securely in place so they are capable of resisting indicated loads.
	3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete installation of roof accessories and fit them to substrates.
	4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or loosening of fasteners and seals.

	B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended...
	1. Underlayment:  Where installing roof accessories directly on cementitious or wood substrates, install a course of underlayment and cover with manufacturer's recommended slip sheet.
	2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof accessories for waterproof performance.

	C. Roof Curb Installation:  Install each roof curb so top surface is level.
	D. Roof-Hatch Installation:
	1. Verify that roof hatch operates properly.  Clean, lubricate, and adjust operating mechanism and hardware.
	2. Attach safety railing system to roof-hatch curb.
	3. Attach ladder-assist post according to manufacturer's written instructions.

	E. Preformed Flashing-Sleeve Installation:  Secure flashing sleeve to roof membrane according to flashing-sleeve manufacturer's written instructions; flash sleeve flange to surrounding roof membrane according to roof membrane manufacturer's instructions.
	F. Seal joints with elastomeric or butyl sealant as required by roof accessory manufacturer.

	3.3 REPAIR AND CLEANING
	A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing according to ASTM A80/A780M.
	B. Touch up factory-primed surfaces with compatible primer ready for field painting according to Section 099113 "Exterior Painting."
	C. Clean exposed surfaces according to manufacturer's written instructions.
	D. Clean off excess sealants.
	E. Replace roof accessories that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	077236 - Plastic Glazed Heat and Smoke Vents
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This section includes the following:
	1. Deck-mounted shrink out heat and smoke vents.

	B. Related Sections:  The following sections contain requirements that relate to this section:
	1. Roof Scuttles.
	2. Heat and smoke vents, listed.
	3. Shrink out / drop out heat and smoke vents.
	4. Fall protection screens.

	C. Refer to roofing system sections for roofing accessories to be built into the roofing system to accommodate work of this section.

	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Provide heat and fire vents capable of withstanding loads indicated without failure.  Failure includes the following:
	1. Thermal stresses transferred to the building structure.
	2. Framing members transferring stresses, including those caused by thermal and structural movement, to glazing.
	3. Noise or vibration created by thermal and structural movement and wind.
	4. Weakening of fasteners, attachments, and other components.

	B. Structural Loads:  Provide heat and fire vents that meet a minimum of 40 PSF positive load and 20 PSF negative load.
	C. Unit must be listed by Underwriters Laboratories for compliance with UL793.

	1.3 SUBMITTALS
	A. Product Data Sheet:  For heat and smoke vent specified, include details of construction and installation, relative to applicable roofing materials.
	B. Samples for Selection:  Manufacturer’s color charts showing a full range of colors available for each type of heat and fire vent glazing and Aluminum Finish.

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  Provide thermoformed domes fabricated from sheets identical to those tested for the following fire-test-response characteristics, per ASTM test method indicated below, by UL or other testing and inspecting agenc...
	1. Self-Ignition Temperature:  651 deg F (343 deg C) or greater when tested per ASTM D 1929 on plastic sheets in the thickness intended for use.
	2. Smoke density of 75 or less when tested per ASTM D 2843 on plastic sheets in the thickness intended for use.
	3. Relative- Burning Characteristics:  As follows, when tested per ASTM D 635:
	a. Acrylic:  Burning rate of 2.5 inches (64 mm) per minute or less when tested on plastic glazing indicated below with a nominal thickness of 0.060 inch (1.5 mm) or the thickness intended for use.



	1.5 WARRANTY
	A. General:  Warranties specified in this section 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 Contract...
	B. Skylight Warranty:  Provide written warranty signed by manufacturer, agreeing to repair or replace work that exhibits defects in materials or workmanship and guaranteeing weather-tight and leak-free performance.  “Defects” is defined as uncontrolle...
	1. Warranty Period:  Five (5) years from date of Substantial Completion.

	C. Plastic Warranty:  Provide written warranty signed by manufacturer agreeing to repair or replace work that has or develops defects in the plastic.  “Defects” is defined as abnormal aging or deterioration.
	1. Warranty Period for Acrylic:  Five (5) years from date of Substantial Completion against yellowing.

	D. Finish Warranty:  Provide written warranty signed by manufacturer agreeing to repair or replace work with finish defects.  “Defects” is defined as peeling, chipping, chalking, fading, abnormal aging or deterioration, and failure to perform as requi...
	1. Warranty Period for Anodized Finish:  One (1) year from date of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 MANUFACTURER
	A. Manufacturer, Basis of Design:  Subject to compliance with requirements, provide PSO heat and smoke vents manufactured by Wasco Skylights part of the VELUX Group, Wells, ME (800-388-0293).
	B. Alternate Manufacturer:  Subject to compliance with requirements, provide double glazed heat and smoke vents manufactured by Plasteco, Houston, TX (855-580-5590).
	C. Substitutions:  Manufactures shall not be considered without prior approval in writing no later than ten (10) calendar days prior to bid.  Substitute manufacturers must have been in the custom skylight business for not less than a period of 15 year...
	1. List of similar projects successfully completed within the last five years.
	2. Proof of financial capability.
	3. Complete details of proposed skylight.
	4. Complete specifications for Architect’s review.


	2.2 MATERIALS
	A. Curb Frame:  Extruded aluminum alloy 6063-T5 (min.) ASTM B 221 (ASTM B 221 M) with minimum effective thickness of 0.060 inch. Provide integral condensation gutter system with corners fully welded for waterproof quality.
	B. Retainer Frame:  Extruded aluminum alloy 6063-T5 (min).  ASTM B 221 (ASTM B 221 M) with minimum effective thickness of 0.060 inch.
	C. Integral Curbs:  Fabricate from double skin of 1100-H14 sheet aluminum, insulated with 1-inch fiberglass insulation.  Provide thermal break at bottom.
	1. Provide minimum thickness required to meet specified loads for outer and inner skin.

	D. Plastic Sheets:  Monolithic, formable, transparent (colorless) or translucent (white) sheets with good weather and impact resistant.
	1. Acrylic:  Thermoformable, acrylic (methacrylate), Category C-2 or CC-2 Type UVA (formulated with ultraviolet absorber), with Finish 1 (smooth or polished), unless otherwise indicated.

	E. Shape and Size:  As indicated by model number.
	F. Glazing:  Thermoformed acrylic (clear). Outer dome with 25% rise. Clear, Thermoformed acrylic inner dome.
	G. Fasteners:  Same metal as metals being fastened, or nonmagnetic stainless steel or other non-corrosive metal as recommended by manufacturer.
	H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic, nominally free of sulfur and containing no asbestos fibers, compounded for 15-mil (0.4 mm) dry film thickness per coating.

	2.3 PLASTIC SKYLIGHT UNITS
	A. General:  Factory-assembled, deck-mounted heat and smoke vent unit consisting of plastic glazing, gasketing, inner frame that is incorporated into the curb, and integral curb with self-contained roof flashing flanges.
	1. Products:  Provide Model PSO meeting the requirements of this section.

	B. Curb:  Manufacturer’s standard formed or extruded aluminum, including flashing flange to receive roof flashing and counter flashing.
	1. Height 12 inches from bottom of roof flange to top of retainer.

	C. Condensation Control:  Fabricate skylight units with integral internal gutters and weeps to collect and dispose of condensation.
	D. Thermal Break:  unit is non-thermalized.
	E. Shape and Size:  As indicated by model number.
	F. Glazing:  Thermoformed acrylic. (Clear).

	2.4 FALL PROTECTION SAFETY SCREENS
	A. Screen:  Welded steel wire mesh, 4” x 4” spacing, wire diameter - 0.188” min. Hot dipped galvanized finish on carbon steel or unfinished stainless steel.
	B. Adjustment Bar:  Extruded aluminum bar stock, 1/4” x 1”, alloy 6063-T5 (min).  ASTM B 221 (ASTM B 221 M).
	C. Adjustment bar is slotted for width adjusted in the field.

	2.5 FABRICATION
	A. Units shall be Underwriters Laboratories (UL) listed, factory assembled, and consisting of a 100% acrylic double dome designed to drop out in in the event of a fire. The vent shall operate at a maximum temperature of 286 degrees F per UL standard 7...

	2.6 ALUMINUM FINISHES FOR GLAZING RETAINER
	A. General:  Comply with NAAMM “Metal Finishes Manual” recommendations for application and designations of finishes.
	B. Finish designations prefixed by AA conform to the system for designations of aluminum finishes established by the Aluminum Association.
	1. Mill Finish:  Manufacturer’s standard mill finish; Clear anodized.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, for compliance with requirements for installation tolerances and other conditions affecting skylight performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Metal Protection:  As follows:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by paining contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.
	3. Where aluminum will contact pressure-treated wood, separate dissimilar materials by methods recommended by manufacturer.


	3.3 INSTALLATION
	A. General:  Comply with manufacturer’s written instructions for protecting, handling, and installing skylight components.
	B. Coordinate with installation of roof deck and other substrates to receive skylight units.
	C. Coordinate with installation of vapor barriers, roof insulation, roofing, and flashing as required to assure that each element of the work performs properly and that combined elements are waterproof and weather tight.  Anchor units securely to supp...
	D. Counter Flashing:  Where counter flashing is required as component of the skylight, install to provide an adequate waterproof overlap with roofing or roof flashing (as counter flashing).  Seal with thick bead of mastic sealant, except where overlap...

	3.4 CLEANING AND PROTECTION
	A. Clean exposed metal and plastic surfaces according to manufacturer’s instructions.  Touch up damaged metal coatings.
	B. Clean plastic skylight units, inside and out, not more than 5 days prior to date of substantial completion per manufacturer’s recommendations.



	079200 - Joint Sealants
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Latex joint sealants.
	3. Preformed joint sealants.


	1.2 SUBMITTALS
	A. Product Data:  None Required

	1.3 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM C1021 to conduct the testing indicated.

	1.4 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Liquid-Applied Joint Sealants:  Comply with ASTM C920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C920 classifications for type, grade, class, and uses related to exposure and j...

	2.2 SILICONE JOINT SEALANTS
	A. Mildew-Resistant Silicone Joint Sealant:  ASTM C920.
	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. BASF Building Systems.
	b. Dow Corning Corporation.
	c. GE Advanced Materials - Silicones.
	d. Pecora Corporation.
	e. Tremco Incorporated.

	2. Type:  Single component (S).
	3. Grade:  Nonsag (NS).
	4. Class:  100/50.
	5. Uses Related to Exposure:  Nontraffic (NT).


	2.3 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
	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. BASF Building Systems.
	b. Pecora Corporation.
	c. Tremco Incorporated.



	2.4 JOINT SEALANT BACKING
	A. Provide joint sealants, backings and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by testing and field experience.
	B. Cylindrical Sealant Backings:  ASTM C1330, Type C (closed-cell material with a surface skin), Type O (open-cell material), Type B (bicellular material with a surface skin), or any of the preceding types, as approved in writing by joint-sealant manu...
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer.

	2.5 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials.
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	1. Remove laitance and form-release agents from concrete.
	2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.

	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.2 INSTALLATION
	A. Sealant Installation Standard:  Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	B. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C1193, unless otherwise indicated.

	F. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.3 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints in unit masonry.
	b. Joints between metal panels.
	c. Joints between different materials listed above.
	d. Perimeter joints between materials listed above and frames of doors windows and louvers.
	e. Other joints as indicated.

	2. Joint Sealant:  Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.

	2. Joint Sealant:  Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry walls and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors windows and.
	f. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors




	081113 - Hollow Metal Doors and Frames
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Standard hollow metal doors and frames.


	1.2 SUBMITTALS
	A. Product Data: None Required


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ceco Door Products; an Assa Abloy Group company.
	2. Curries Company; an Assa Abloy Group company.
	3. Deansteel Manufacturing Company, Inc.
	4. Fleming Door Products Ltd.; an Assa Abloy Group company.
	5. Mesker Door Inc.
	6. Pioneer Industries, Inc.
	7. Security Metal Products Corp.
	8. Steelcraft; an Ingersoll-Rand company.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, CS, Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet:  ASTM A653/A653M, Commercial Steel (CS), Type B; with minimum A40 (ZF120) metallic coating.
	C. Frame Anchors:  ASTM A591/A591M, Commercial Steel (CS), 40Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A008M or ASTM A1011/A1011M, hot-dip galvanized according to ASTM A153/A153M, Class B.

	D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A153/A153M.
	E. Grout:  ASTM C476, except with a maximum slump of 4 inches, as measured according to ASTM C143/C143M.
	F. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat.

	2.3 STANDARD HOLLOW METAL DOORS
	A. General:  Comply with ANSI/SDI A250.8.
	1. Design:  Flush panel
	2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
	a. Thermal-Rated (Insulated) Doors:  max U of 0.37 when tested according to ASTM C1363.

	3. Vertical Edges for Single-Acting Doors:  Standard Beveled edge, 1/8 inch in 2 inches.
	4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end closures or channels of same material as face sheets.
	5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	1. Level 2 and Physical Performance Level B (Heavy Duty-.042” min. thick/18-gauge), Model 1 (Full Flush).

	D. Hardware Reinforcement:  ANSI/SDI A250.6.

	2.4 STANDARD HOLLOW METAL FRAMES
	A. General:  Comply with ANSI/SDI A250.8.
	B. Exterior Frames:  Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped corners.
	2. Fabricate frames as full profile welded unless otherwise indicated.
	3. Frames for Level 3 Steel Doors:  0.053-inch thick/16-gauge steel sheet.

	C. Interior Frames:  Fabricated from cold-rolled steel sheet.
	1. Fabricate frames with mitered or coped corners.
	2. Fabricate frames as full profile welded unless otherwise indicated.
	3. Frames for Level 2 Steel Doors:  0.053-inch thick/16-gauge steel sheet.

	D. Hardware Reinforcement:  ANSI/SDI A250.6.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 0.042-inch-thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick.
	2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 inch thick.

	B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.6 STOPS AND MOLDINGS
	A. Fixed Frame:  Formed integral with hollow metal frames, a minimum of 5/8 inch high unless otherwise indicated.

	2.7 ACCESSORIES
	A. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick.

	2.8 FABRICATION
	A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
	B. Hollow Metal Doors:
	1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in top edges of doors against water penetration.

	C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	5. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb from 60 to 90 inches high.

	b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Four anchors per jamb from 60 to 90 inches high.


	6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers.
	a. Single-Door Frames:  Three door silencers.


	D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section "Door Hardware."
	1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
	2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door hardware.
	3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications for preparation of hollow metal work for hardware.


	2.9 STEEL FINISHES
	A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer:  ANSI/SDI A250.10.

	B. Paint Finish:
	1. See finish schedule.



	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11.
	1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	b. Install door silencers in frames before grouting.
	c. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	d. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	e. Field apply bituminous coating to backs of frames that are filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
	4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	5. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.


	B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head:  1/8 inch plus or minus 1/16 inch.
	b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch.
	c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch.



	3.2 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow metal work that is warped, bowed, or o...
	B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	C. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	083613 - Overhead Doors
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Full view aluminum doors.
	2. Electric door operator.


	1.2 PERFORMANCE REQUIREMENTS
	A. General Performance:  Sectional doors shall meet performance requirements specified without failure due to defective manufacture, fabrication, installation, or other defects in construction and without requiring temporary installation of reinforcin...
	B. Structural Performance:  Exterior sectional doors shall withstand the effects of gravity loads, and the following loads and stresses within limits and under conditions indicated:
	1. Wind Loads:  As indicated on Drawings.

	C. Air Infiltration:  Testing shall be performed in accordance with DASMA 105 test procedure and according to ASTM E283.
	1. Air Infiltration:  Maximum air leakage of 0.4 cfm/ft2 is required.

	D. Thermal Performance:
	1. U-value:  Maximum value of 0.43 for door assembly.
	2. SHGC:  Maximum value of 0.40 for door assembly.


	1.3 SUBMITTALS
	A. Submit under provisions of Section 013300.
	B. Product Data:  For each type and size of sectional door and accessory to be used, including:
	1. Preparation instructions and recommendations.
	2. Installation methods.
	3. Operation and maintenance data.
	4. Nameplate data and ratings for motors.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.  Include opening dimensions and required tole...
	D. Warranties:  Sample of special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for both installation and maintenance of units required for this Project, with a minimum of five years of documented experience.
	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. Standard for Sectional Doors:  Fabricate sectional doors to comply with ANSI/DASMA 102 unless otherwise indicated.

	1.5 WARRANTY
	A. Door Section Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of sectional doors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of delivery to original purchaser.

	B. Window Components Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of window components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Three (3) years from date of delivery to original purchaser.

	C. Hardware and Spring Components Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components against defects in material and workmanship within specified warranty period.
	1. Warranty Period:  One (1) year from date of delivery to original purchaser.

	D. Additional Limited Warranty requirements in accordance with manufacturer’s full standard limited warranty documentation.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. AlumaView AV200 as manufactured by Raynor 1101 East River Rd. P. O. Box 448; Dixon, IL 61021-0448 Owner to furnish and install the full view sectional doors as specified in this section. Owner has entered into a National Account agreement with DH P...
	2. High lift clearance is to be 1’-6” at the door header. Set track with 2:12 pitch to angle track higher toward the back of shop for an overhead clearance of +/-14’-0” clear between finished floor and bottom of track under the vehicle lift.

	B. Alternative comparable product: Subject to compliance with requirements, provide the following:
	1. Clopay Model 903 Full View Aluminum Doors, as manufactured by Clopay Building Products Company, 8585 Duke Boulevard, Mason, OH 45040; Contact Clopay National Accounts Division for National Account furnished and installed pricing; Toll Free Tel: 800...

	C. Motor operator: Shall be Lift-Master Professional Line Model T Industrial Duty Trolley Operator motor operator.

	2.2 SECTIONAL DOOR
	A. Door Construction:
	1. Panel Sections:  Material: 2 inches (51mm) thick, 6063-T6 aluminum alloy stiles and rails joined together with 5/16-inch (8 mm) diameter screws. Aluminum panels 0.050 inch (1.3 mm) thick or glazing (when specified) fill the spaces between stiles an...
	2. Combined dimension of two adjoining intermediate meeting rails 3-13/16 inches (97 mm). Bottom rail height 5-1/4 inches (133 mm). Top rail height 3-1/4 inches (83 mm) or 5-1/4 inches (133 mm) as determined by overall door width. End stiles 3-3/8 inc...
	3. Door size:  Refer to door schedule.
	4. Panel Configuration:  Refer to door schedule (2’x2’ typical.)
	5. Glazing Thickness:  1/2 inch insulated tempered Low-E (consisting of 2 panes)
	6. Glazing Type:  Low-E
	7. Glazing Tint:  Clear
	8. Finish: Aluminum frame extrusions and filler panels finish coated.
	a. Exterior Finish to be Polyester White

	9. Locking:  No lock
	10. Seals: Bottom of door to have flexible U-shaped vinyl seal retained in aluminum rail.
	a. Bulb-type joint seal between sections.

	11. Tracks:
	a. Material: Hot-dipped galvanized steel (ASTM A 653), fully adjustable for adequate sealing of door to jamb or weather seal.
	b. Configuration type: Provide track configuration to maximize headroom available per plans.
	c. Track Size:  2 inches (51 mm).

	12. Mounting:
	a. Floor-to-Shaft Angle-Mount consisting of continuous angle extending from the floor, past header, completely up to door shaft for use with steel, wood, or masonry jambs. Continuous angle size not less than 2-5/16 inches by 4 inches by 3/32 inch (59 ...

	13. Spring Counterbalance:  Provided with aircraft-type, galvanized steel lifting cables with minimum safety factor of 5. Torsion Springs consisting of heavy-duty oil-tempered wire torsion springs on a continuous ball-bearing cross-header shaft.
	a. Spring Cycle Requirements: High cycle: 50,000 cycles.

	14. Hardware:  All hinges and brackets will be made from hot-dipped galvanized steel. Track rollers will be case hardened inner steel races with 10 ball 2” rollers.
	a. Hinges and Brackets: Fabricated from galvanized steel.
	b. Track Rollers: 2 inches (50.8 mm) diameter consistent with track size, with hardened steel ball bearings.
	c. Perimeter Seal: Provide complete weather-stripping system to reduce air infiltration. Weather stripping shall be replaceable. For angle mounted doors provide angle clip-on seal.



	2.3 OPERATOR
	A. General:  Provide electric door operator provided by door manufacturer for door with operational life specified complete with electric motor and factory pre-wired motor controls, starter, gear-reduction unit, clutch, control devices, integral geari...
	B. Disconnect Device:  Provide hand-operated disconnect or mechanism for emergency manual operation while disconnecting motor, without affecting timing of limit switch.  Mount disconnect and operator so they are accessible from floor level.
	C. Design operator so motor may be removed without disturbing limit switch adjustment and without affecting emergency auxiliary operator.
	D. Provide control equipment complying with NEMA ICS1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V, AC or DC.
	E. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A insulated, electric motor, complying with NEMA MG 1, with overload protection, sized to start, accelerate, and operate door in either direction, from any position,...
	2. HP:  1/2 hp (373 W).
	3. Power Characteristics:
	b. 1 phase

	5. Coordinate wiring requirements and electrical characteristics of motors with building electrical system.

	F. Remote Control Station door location:  Provide continuous contact, 3-button control station with push-button controls labeled “Open,” “Close,” and “Stop.”
	G. Additional Remote-Control Station at counter control:  Control wiring to Push Buttons at counter control to be “Open-Stop” only, no “Close.”


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine wall and overhead areas, including opening framing and blocking, with installer present, for compliance with requirements for installation tolerances, clearances, and other conditions affecting performance of work in this section.  Proceed ...

	3.2 PREPARATION
	A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 INSTALLATION
	A. Install sectional doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified in accordance with the approved shop drawings.
	B. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid installation of track and door-operating equipment.  Repair galvanized coating on tracks according to ASTM A780.
	C. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.  Adjust doors and seals to provide weathertight fit around entire perimeter.

	3.4 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain sectional doors.



	084113 - Aluminum-Framed Entrances and Storefronts
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Exterior and interior storefront framing.
	2. Exterior and interior manual-swing entrance doors and door frame units.


	1.2 PERFORMANCE REQUIREMENTS
	A. General Performance:  Aluminum-framed systems shall withstand the effects of the following performance requirements without exceeding performance criteria or failure due to defective manufacture, fabrication, installation, or other defects in const...
	1. Movements of supporting structure indicated on Drawings including, but not limited to, story drift and deflection from uniformly distributed and concentrated live loads.
	2. Dimensional tolerances of building frame and other adjacent construction.
	3. Failure includes the following:
	a. Deflection exceeding specified limits.
	b. Thermal stresses transferring to building structure.
	c. Framing members transferring stresses, including those caused by thermal and structural movements to glazing.
	d. Noise or vibration created by wind and by thermal and structural movements.
	e. Loosening or weakening of fasteners, attachments, and other components.
	f. Failure of operating units.


	B. Wind Loads:  As indicated on Drawings
	C. Deflection of Framing Members:
	1. Mullions designed for deflection limitations in accordance with AAMA TIR-a11 of L\175 up to 13’6” and L/240 plus 1/4” above 13’-6”.

	D. Structural-Test Performance:  Provide aluminum-framed systems tested according to ASTM E330 as follows:
	1. Uniform Load:  Static air design load of 20 psf shall be applied in the positive and negative direction in accordance with ASTM E330.  There shall be no deflection in excess of L/175 of the span of any framing member.  At a structural test load equ...

	E. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E283 at a minimum static-air-pressure difference of 6.24 lbf/sq...
	F. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not evidence water penetration through fixed glazing and framing areas when tested according to ASTM E331; there shall be no leakage at a minimum static air pressure ...
	G. Thermal Transmittance (u-factor):  When tested to AAMA specification 1503, the thermal transmittance (U-factor) shall not be more than the values shown on the construction drawings. All storefront systems shall include low-e glazing. See constructi...
	H. Condensation resistance (CRF):  When tested to AAMA specification 1503, the condensation resistance factor shall not be less than:
	1. Glass to Exterior:  70 frame 69 glass (low-e)
	2. Glass to Center:  62 frame 68 glass (low-e)
	3. Glass to Interior:  56 frame 67 glass (low-e)


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For aluminum-framed systems, include plans, elevations, sections, details, and attachments to other work.
	1. Include details of provisions for system expansion and contraction and for drainage of moisture in the system to the exterior.

	C. Other Action Submittals:
	1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams.

	D. Warranties:  Sample of special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Testing Agency Qualifications:  Qualified according to ASTM E699 for testing indicated.
	C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in systems similar to those indicated for this Project.
	D. Product Options:  Information on Drawings and in Specifications establishes requirements for systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of compon...
	E. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, ICC/ANSI A117.1, and applicable state Building Codes.
	F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single manufacturer.
	G. Preinstallation Conference:  Conduct conference at Project site

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of aluminum-framed systems that do not comply with requirements or that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes do not comply with requirements or that fail in materials or workmanship within specified warranty period.  Warran...
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Interior:  KAWNEER Trifab 450 (single glazed ¼” glass) 1-3/4” x 4-1/2”, center plane glass
	2. Exterior:  KAWNEER Trifab 451T (dual glazed/thermally broken frame)  2” x 4 1/2”, center plane glass

	B. Or provide comparable product by one of the following:
	1. Trulite Glass & Aluminum Solutions
	2. EFCO Corporation
	3. Pittco Architectural Metals, Inc.
	4. Oldcastle Glass, Inc. (formerly Vistawall Architectural Products)
	5. YKK AP America Inc.


	2.2 MATERIALS
	A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront manufacturer for strength, corrosion resistance, and application of required finish and not less than 0.070” wall thickness at any location for the main frame and complying w...
	B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and compatible with aluminum window members, trim hardware, anchors, and other components.
	C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B633 for SC 3 severe service conditions or other suitable zinc coating; provide sufficient strength to withstand design pressu...
	D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel complying with ASTM B456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with ASTM B633 for SC 3 severe service conditions or...
	E. Sealant:  For sealants required within fabricated storefront system, provide permanently elastic, non-shrinking, non-sag, and non-migrating type recommended by sealant manufacturer for joint size and movement.
	F. Tolerances:  Reference to tolerances for wall thickness and other cross-sectional dimensions of storefront members are nominal and in compliance with AA Aluminum Standards and Data.

	2.3 FRAMING SYSTEMS
	A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.
	B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.  Where exposed shall be stainless steel.
	1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.
	2. Reinforce members as required to receive fastener threads.

	D. Perimeter Anchors:  When steel anchors are used, provide insulation between steel material and aluminum material to prevent galvanic action.
	E. Packing, Shipping, Handling and Unloading:  Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
	F. Storage and Protection:  Store materials protected from exposure to harmful weather conditions.  Handle storefront material and components to avoid damage.  Protect storefront material against damage from elements, construction activities, and othe...
	G. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, complying with ASTM A123/A123M or ASTM A153/A153M.
	H. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.
	I. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by manufacturer for joint type.

	2.4 GLAZING SYSTEMS
	A. Glazing:  As specified in Division 08 Section "Glazing."
	B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, of profile and hardness required to maintain watertight seal.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.

	2.5 ENTRANCE DOOR SYSTEMS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Interior and exterior:  KAWNEER 260 Narrow stile (3 1/2”) entrance door.
	2. Or provide comparable products by one of the other manufacturers lists under section 2.1.

	B. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation.
	1. Door Construction:  2-1/4-inch overall thickness, with minimum 0.125-inch thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deeply penetrated, and fillet welded or that incorpor...
	2. Door Design:  As indicated


	a. Accessible Entrance Doors:  Smooth surfaced for width of door in area within 10 inches above floor or ground plane.
	3. Glazing Stops and Gaskets:  Beveled, snap-on, extruded-aluminum stops and preformed gaskets.
	a. Provide nonremovable glazing stops on outside of door.

	C. Entrance Door Hardware:  As specified in Division 08 Section "Door Hardware."

	2.6 ENTRANCE DOOR HARDWARE
	A. General:  Provide entrance door hardware and entrance door hardware sets indicated in section "Door Hardware Sets".

	B. NO HARDWARE SUBSTITUTIONS ALLOWED
	2.7 FABRICATION
	A. Form or extrude aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fitted joints with ends coped or mitered.
	3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.
	4. Physical and thermal isolation of glazing from framing members.
	5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	6. Provisions for field replacement of glazing from exterior.
	7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.
	E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.
	F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.
	G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.
	H. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.8 ALUMINUM FINISHES
	A. Clear Anodic Finish: (Kawneer color #17 clear) AAMA 611, AA-M10C21A31, Class II,  0.4 mils or thicker.


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. General:
	1. Comply with manufacturer's written instructions.
	2. Do not install damaged components.
	3. Fit joints to produce hairline joints free of burrs and distortion.
	4. Rigidly secure nonmovement joints.
	5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.
	6. Seal joints watertight unless otherwise indicated.

	B. Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or applying sealant or tape, or by installing nonconductive spacers as recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

	C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section "Joint Sealants" to produce weathertight installation.
	E. Install components plumb and true in alignment with established lines and grades, and without warp or rack.
	F. Install glazing as specified in Division 08 Section "Glazing."
	G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points.
	1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping.
	2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.


	3.2 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform inspections form energy code compliance when required.
	B. Repair or remove work if inspections indicate that it does not comply with specified requirements.



	087100 - Door Hardware
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Commercial door hardware for the following:
	a. Swinging doors
	b. Other doors to the extent indicated

	2. Cylinders for doors specified in other Sections.

	B. Related Sections include the following:
	1. Division 08 Section "Hollow Metal Doors and Frames" for door silencers provided as part of hollow-metal frames.
	2. See Door Hardware sets and notes at end of this section.


	1.3 SUBMITTALS
	A. Warranty:  Special warranty specified in this Section.
	B. Other Action Submittals:
	1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as procedures and diagrams.  Coordinate the final door hardware sets with doors, frames, and related work to ensure...
	a. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	b. Content:  Include the following information:
	1) Identification number, location, hand, fire rating, and material of each door and frame.
	2) Type, style, function, size, quantity, and finish of each door hardware.
	3) Complete designations of every item required for each door or opening including name and manufacturer.
	4) Fastenings and other pertinent information.
	5) Location of each door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	6) Explanation of abbreviations, symbols, and codes contained in schedule.
	7) Mounting locations for door hardware.
	8) Door and frame sizes and materials.
	9) List of related door devices specified in other Sections for each door and frame.

	c. Submittal Sequence:  Submit the final door hardware sets at earliest possible date, particularly where approval of the door hardware sets must precede fabrication of other work that is critical in Project construction schedule.  Include Product Dat...


	C. Keying Schedule:  Prepared by or under the supervision of Installer detailing Owner's final keying instructions for locks.  Include schematic keying diagram and index each key set to unique door designations.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, unless otherwise indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification related to the final door hardware sets, and include basic installation instructions, templates, and necessary fasteners with each item or package.

	1.6 COORDINATION
	A. Templates:  Distribute door hardware templates for doors, frames, and other work specified to be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and install...
	B. Existing Hardware:  Where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to suit opening conditions and to provide for proper operation.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of operators and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three (3) years from date of Substantial Completion, except as follows:
	a. Exit Devices:  Two (2) years from date of Substantial Completion.
	b. Manual Closers:  Ten (10) years from date of Substantial Completion.



	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full maintenance by skilled employees of door hardware Installer.  Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cl...


	PART 2 - PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General:  Provide door hardware for each door to comply with requirements in this Section and door hardware sets indicated in door and frame schedule
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named manufacturers' products, products complying with BHMA standard referenced.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in "Door Hardware Sets" section. Products are identified by using door hardware designations, as foll...
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required.
	2. References to BHMA Standards:  Provide products complying with these standards and requirements for description, quality, and function.


	2.2 HINGES, GENERAL
	A. Quantity:  Provide the following, unless otherwise indicated:
	1. Three Hinges:  For doors with heights 61 to 90 inches
	2. Continuous geared hinge:  For aluminum frame entrance doors

	B. Template Requirements:  Provide only template-produced units.
	C. Hinge Weight:  Unless otherwise indicated, provide the following:
	1. Entrance Doors:  Heavy-weight hinges
	2. Doors with Closers:  Antifriction-bearing hinges
	3. Interior Doors:  Heavy-weight hinges

	D. Hinge Base Metal:  Unless otherwise indicated, provide the following:
	1. Exterior Continuous Geared Hinge:  Aluminum
	2. Exterior Hinges:  Stainless steel, with stainless-steel pin
	3. Interior Hinges:  Stainless steel, with stainless-steel pin

	E. Fasteners:  Comply with the following:
	1. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors.  Finish screw heads to match surface of hinges.


	2.3 HINGES
	A. Butts and Hinges:  BHMA A156.1.
	B. Template Hinge Dimensions:  BHMA A156.7.
	C. Manufacturers:
	1. See Door Hardware Sets.


	2.4 CONTINUOUS HINGES
	A. Continuous, Gear Type Hinges:  Extruded Aluminum 6063-T6, pinless, geared hinge leaves; joined by a continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings.  Fabricated to full height of door and frame and to temp...
	B. Manufacturers:
	1. See Door Hardware Sets.


	2.5 LOCKS AND LATCHES, GENERAL
	A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, comply with ANSI A117.1.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.

	B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or special knowledge for operation.
	C. Lockset Designs:  Provide design indicated on Hardware Schedule.
	D. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Bored Locks:  Minimum 1/2-inch (13-mm) latchbolt throw.
	2. Mortise Locks:  Minimum 3/4-inch (19-mm) latchbolt throw.
	3. Deadbolts:  Minimum 1-inch (25-mm) bolt throw.

	E. Backset:  2-3/4 inches (70 mm), unless otherwise indicated.
	F. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, and as follows:
	1. Strikes for Bored Locks and Latches:  BHMA A156.2.
	2. Strikes for Mortise Locks and Latches:  BHMA A156.13.
	3. Strikes for Interconnected Locks and Latches:  BHMA A156.12.
	4. Strikes for Auxiliary Deadlocks:  BHMA A156.5.
	6. Flat-Lip Strikes:  For locks with three-piece antifriction latch bolts, as recommended by manufacturer.
	7. Extra-Long-Lip Strikes:  For locks used on frames with applied wood casing trim.
	8. Aluminum-Frame Strike Box:  Manufacturer's special strike box fabricated for aluminum framing.


	2.6 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply with the following:
	1. Bored Locks:  BHMA A156.2.
	2. Mortise Locks:  BHMA A156.13.
	3. Interconnected Locks:  BHMA A156.12.

	B. Bored Locks:  BHMA A156.2, Grade 1; Series 4000. Listed under Category F in BHMA's "Certified Product Directory."
	1. Manufacturers:
	a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).


	C. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1 Series 1000. Listed under Category F in BHMA's "Certified Product Directory."
	1. Manufacturers:
	a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).



	2.7 EXIT DEVICES
	A. Exit Devices:  BHMA A156.3, Grade 1. Listed under Category G in BHMA's "Certified Product Directory."
	B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices are indicated to comply with accessibility requirements, comply with ANSI A117.1.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.

	C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or special knowledge for operation.
	D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.
	E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, based on testing according to UL 305 and NFPA 252.
	F. Outside Trim:  Lever, Lever with cylinder, Pull, Pull with cylinder; material and finish to match locksets, unless otherwise indicated.
	1. Match design for locksets and latchsets, unless otherwise indicated.


	2.8 LOCK CYLINDERS
	A. Standard Lock Cylinders:  Grade 1 unless Grade 1A is indicated.
	B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless steel, or nickel silver, and complying with the following:
	1. Number of Pins:  Seven.
	2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam.
	3. Rim Type:  Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
	4. Bored-Lock Type:  Cylinders with tailpieces to suit locks.
	a. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying with pick and drill-resistant testing requirements in UL 437  (Suffix A).


	C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with the following:
	1. Interchangeable Cores:  Core insert, removable by use of a special key; usable with other manufacturers' cylinders, see hardware schedule.

	D. Construction Keying:  Comply with the following:
	1. Construction Master Keys:  Provide cylinders with feature that permits voiding of construction keys without cylinder removal.  Provide 10 construction master keys.
	2. Construction Cores:  Provide construction cores that are replaceable by permanent cores.
	a. Replace construction cores with permanent cores as directed by Owner.


	E. Manufacturer:
	1. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).


	2.9 KEYING
	A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference, and as follows:
	1. Master Key System:  Cylinders are operated by a change key and a master key.
	2. Keyed Alike:  Key all cylinders to same change key.

	B. Keys:  Nickel silver.
	1. Stamping:  Permanently inscribe each key with a visual key control number and include the following notation:
	a. Notation:  "DO NOT DUPLICATE."

	2. Quantity:  In addition to one (1) extra key blank for each lock, provide the following:
	a. Cylinder Change Keys:  Three (3)
	b. Master Keys:  Five (5)
	c. Grand Master Keys:  Five (5)



	2.10 KEY CONTROL SYSTEM
	A. Key Control Cabinet:  BHMA A156.5, Grade 1; metal cabinet with baked-enamel finish; containing key-holding hooks, labels, two (2) sets of key tags with self-locking key holders, key-gathering envelopes, and temporary and permanent markers; with key...

	2.11 OPERATING TRIM
	A. See hardware schedule.

	2.12 CLOSERS
	A. See hardware schedule

	2.13 STOPS AND HOLDERS
	A. Stops and Bumpers:  BHMA A156.16, Grade 1 unless Grade 2 is indicated
	1. Provide wall stops for doors unless other type stops are scheduled or indicated.  Do not mount floor stops where they will impede traffic.  Where floor or wall stops are not appropriate, provide overhead holders.


	2.14 DOOR GASKETING
	A. Standard:  BHMA A156.22. Listed under Category J in BHMA's "Certified Product Directory." General:  Provide continuous weather-strip gasketing on exterior doors.  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated. ...
	1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.

	B. Air Leakage:  Not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested according to ASTM E283.
	C. Gasketing Materials:  ASTM D2000 and AAMA 701/702.
	D. Available Manufacturers:  See hardware schedule.

	2.15 THRESHOLDS
	A. Standard:  BHMA A156.21. Listed under Category J in BHMA's "Certified Product Directory."
	B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility requirements, comply with ANSI A117.1.
	1. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more than 1/2 inch (13 mm) high.

	C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) high.
	D. Available Manufacturers:  See hardware schedule.

	2.16 FABRICATION
	A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by Architect.
	1. Manufacturer's identification is permitted on rim of lock cylinders only.

	B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of specified d...
	C. Fasteners:  Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws.  Provide screws according to commercially recognized industry standards for application intended, except...
	1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners.  Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it...


	2.17 FINISHES
	A. Standard:  BHMA A156.18, as indicated in door hardware sets.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames:  Comply with DHI A115 Series.
	1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to ANSI A250.6.


	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. See drawings for accessible mounting heights.

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners and anchors according to industry standards.

	C. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	D. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."

	3.4 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an open position of 30 degrees.
	2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage lock bolt.
	3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep period so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the...

	B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting operating forces, each item of door hardware as necessary to ensur...

	3.5 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.

	3.7 DOOR HARDWARE SETS
	A. See drawings and Division 08 Section 087100 “Door Hardware Sets.”



	087110 - Door Hardware Sets
	PART 1 - GENERAL
	1.1 GENERAL NOTES:
	A. Finish for all hardware shall be VS26D/626 – Satin Chrome unless otherwise noted.
	B. Provide master and submaster systems, coordinate with owner.
	C. Submit shop drawing for approval.
	D. Adjust interior door closing to maximum 5 lbs. closing force.
	E. Adjust all exterior door closings to 8 lbs. closing force.
	F. Provide type of arm required for closure to be located on non-public side of door, unless otherwise noted.
	G. Coordinate arm type.  Provide compatible strike plate at all locksets.
	H. Exterior insulated hollow metal door to have closed top.
	I. All cylinders shall be by “BEST” access systems.
	J. All boxed locksets shall be “SCHLAGE D-Series.”
	K. Lever type RHODES Series.
	L. Matching rose.
	M. All thresholds shall comply with ADA regulations.

	1.2 DOOR HARDWARE SETS
	Door Hardware Set No. 1 – Exterior
	Door Hardware Set No. 2 – Exterior
	Door Hardware Set No. 3 – Interior
	Door Hardware Set No. 4 – Exterior
	Door Hardware Set No. 5 – F-76 Privacy Lock
	Door Hardware Set No. 6 – Passageway


	088000 - Glazing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Entrance doors.
	2. Storefront framing.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design glass, according to governing Building Code by a qualified professional engineer, using the following design criteria:
	1. Design Wind Pressures:  As indicated on Drawings.


	1.3 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.

	1.4 QUALITY ASSURANCE
	A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. IGMA Publication for Insulating Glass:  SIGMA TM-3000-90, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	B. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction or the manufacturer.  Label shall indi...
	C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.

	1.5 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is de...
	1. Warranty Period:  Ten years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass...
	1. Warranty Period:  Ten years from date of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum. Provide glass lites in thicknesses as needed to comply with requirements indicated.
	B. Strength:  Where float glass is indicated, provide annealed float glass, or Kind FT heat-treated float glass as needed to comply with "Performance Requirements" Article.  Where tempered glass is indicated, provide Kind FT heat-treated float glass.

	2.2 GLASS PRODUCTS
	A. Float Glass:  ASTM C1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.

	2.3 INSULATING GLASS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work.
	B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E2190, and complying with other requirements specified.
	1. Sealing System:  Dual seal.
	2. Spacer:  Manufacturer's standard spacer material and construction.


	2.4 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to maintain watertight seal, made from the following:
	1. Neoprene complying with ASTM C864.
	2. EPDM complying with ASTM C864.
	3. Silicone complying with ASTM C1115.
	4. Thermoplastic polyolefin rubber complying with ASTM C1115.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets complying with ASTM C509, Type II, black; of profile and hardness required to maintain watertight seal.
	1. Application:  Use where soft compression gaskets will be compressed by inserting dense compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing stops on opposite side of glazing.


	2.5 MISCELLANEOUS GLAZING MATERIALS
	A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85,  plus or minus 5.
	C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	D. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	E. Cylindrical Glazing Sealant Backing:  ASTM C1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.6 INSULATING-GLASS TYPES
	A. Product: Vitro Solarban 90, provided by Vitro Architectural Glass.
	B. Glass Type:  Low-e-coated, clear insulating glass.
	1. Overall Unit Thickness:  1 inch (25 mm).
	2. Thickness of Each Glass Lite:  6.0 mm.
	3. Outdoor Lite:  Float glass or Fully tempered float glass, as indicated on drawings.
	4. Interspace Content:  Argon.
	5. Indoor Lite:  Float glass or fully tempered float glass, as indicated on drawings.
	6. Low-E Coating:  Pyrolytic or sputtered on second surface.
	7. Provide safety glazing labeling.



	PART 3 - EXECUTION
	3.1 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.

	3.2 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass. Do not apply markers to glass surface. Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.



	092900 - Gypsum Board
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum board.


	1.2 SUBMITTALS
	A. Product Data:  None Required


	PART 2 - PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum Co.
	b. Certainteed Corporation.
	c. G-P Gypsum.
	d. National Gypsum Company.
	e. USG Corporation.

	1. Thickness:  5/8 inch.
	2. Long Edges:  Tapered.
	1. Thickness:  1/4 inch.
	2. Long Edges:  Tapered.
	1. Thickness:  1/2 inch.
	2. Long Edges:  Tapered.
	1. Thickness:  5/8 inch.
	2. Long Edges:  Tapered.
	1. Thickness:  5/8 inch.
	2. Long Edges:  Tapered.

	2.2 TRIM ACCESSORIES
	1. Material:  Plastic
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. L-Bead:  L-shaped; exposed long flange receives joint compound.
	d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	e. Expansion (control) joint.
	f. Curved-Edge Cornerbead:  With notched or flexible flanges.


	2.3 JOINT TREATMENT MATERIALS
	1. Interior Gypsum Wallboard:  Paper.
	1. Prefilling:  At open joints, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use, sandable topping compound.

	2.4 AUXILIARY MATERIALS
	1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick.


	PART 3 - EXECUTION
	3.1 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C840.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4 to 1/2-inch wide spaces at these locations, and trim edges with edge trim where edges of panels are exposed.  Seal joints ...

	3.2 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Regular Type:  Vertical surfaces, unless otherwise indicated.
	2. Flexible Type:  As indicated on Drawings, and where required for curved assembly.
	3. Ceiling Type:  Ceiling surfaces, soffits.
	4. Moisture- and Mold-Resistant Type:  Toilet room and mechanical rooms.


	3.3 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.
	2. LC-Bead:  Use at exposed panel edges.
	3. L-Bead:  Use where indicated.
	4. U-Bead:  Use at exposed panel edges.
	5. Curved-Edge Cornerbead:  Use at curved openings.


	3.4 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.

	3.5 PROTECTION
	A. Protect installed products from damage from weather, water, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet, or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	095123 - Acoustical Tile Ceilings
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes acoustical tiles and concealed suspension systems for ceilings.

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

	1.3 QUALITY ASSURANCE
	A. Acoustical Testing Agency Qualifications:  An independent testing laboratory, or an NVLAP-accredited laboratory.
	B. Fire-Test-Response Characteristics:
	1. Surface-Burning Characteristics:  Acoustical tiles complying with ASTM E1264 for Class C materials, when tested per ASTM E84.
	a. Smoke-Developed Index:  0-450
	b. Flame Spread:  76-200



	1.4 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Units:  Full-size tiles equal to 5.0 percent of quantity installed.
	2. Suspension System Components:  Quantity of each concealed grid and exposed component equal to 5.0 percent of quantity installed.



	PART 2 - PRODUCTS
	2.1 ACOUSTICAL TILE CEILINGS, GENERAL
	A. Acoustical Tile Standard:  Comply with ASTM E1264.
	B. Metal Suspension System Standard:  Comply with ASTM C635.
	C. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A641/A641M, Class 1 zinc coating, soft temper.
	1. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C635, Table 1, "Direct Hung") will be less than yield stress of wire but provide not less than 0.106-inch diameter wire.

	D. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements; formed from sheet metal of same material, finish, and color as...

	2.2 ACOUSTICAL TILES FOR ACOUSTICAL TILE CEILING
	A. Products:  See drawings
	B. Classification:  Provide tiles complying with ASTM E1264 for type and form as follows:
	1. Type III, mineral base with painted finish; Form 2, water felted

	C. Color:  See drawings
	D. LR:  Not less than .80
	E. NRC:  Not less than .50, Type E-400 mounting per ASTM E795
	F. CAC:  Not less than 35
	G. Edge/Joint Detail: Angled Tegular

	2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL TILE CEILING
	A. Products:  See drawings


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Comply with ASTM C636, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders.
	C. Suspend ceiling hangers from building's structural members, plumb and free from contact with insulation or other objects within ceiling plenum.  Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, ...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where necessary to conceal edges of acoustical tiles.  Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than ...
	E. Install suspension system runners so they are square and securely interlocked with one another. Remove and replace dented, bent, or kinked members.
	F. Install acoustical tiles in coordination with suspension system and exposed moldings and trim. Place splines or suspension system flanges into kerfed edges so tile-to-tile joints are closed by double lap of material.



	096513 - Resilient Base and Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Resilient base.


	1.3 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. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.5 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 65 deg F or more than 85 deg F, in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 85 deg F.
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 VINYL BASE
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Johnsonite, Inc.

	B. Product Standard:  ASTM F1861, Type TV (vinyl, thermoplastic).
	1. Group:  I (solid, homogeneous).
	2. Style and Location:
	a. Style B, Cove:  Provide in areas with resilient flooring.


	C. Minimum Thickness:  0.125 inch (3.2 mm).
	D. Height:  4 inches (102 mm).
	E. Lengths:  Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard length.
	F. Outside Corners:  Job formed or preformed.
	G. Inside Corners:  Job formed or preformed.
	H. Color:  #20 Charcoal.

	2.2 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Installation of resilient products indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	C. Do not install resilient products until they are the same temperature as the space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient products and installation materials into spaces where they will be installed.

	D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 3 inches (76 mm) in length.
	a. Form without producing discoloration (whitening) at bends.

	2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns not less than 3 inches (76 mm) in length.
	a. Miter or cope corners to minimize open joints.



	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.



	096516 - Resilient Sheet Flooring
	PART 1 - GENERAL
	1.1 GENERAL PROVISIONS
	1.2 DESCRIPTION OF WORK
	1. Resilient sheet flooring for commercial traffic.
	2. Substrate preparation.
	1. Section 033000 CAST-IN-PLACE CONCRETE for concrete substrate; slab surface tolerances; vapor retarder for applications on or below grade; requirement for 83/90-degree riser and tread edge angle for stair tread and nosing.
	1. ASTM International (ASTM):
	a. ASTM D2047 Standard Test Method for Static Coefficient of Friction of Polish-Coated Floor Surfaces as Measured by the James Machine

	2. International Organization for Standardization (ISO):
	a. ISO 140 Measurement of sound insulation in buildings and of building elements

	3. National Fire Protection Association (NFPA):
	a. NFPA 253 Test Method for Critical Radiant Flux of Floor Covering Systems Using a Radiant Energy Source


	1.3 SUBMITTALS
	1.4 QUALITY ASSURANCE
	1.5 DELIVERY, STORAGE, AND HANDLING
	1.6 PROJECT CONDITIONS
	1.7 WARRANTY

	PART 2 - PRODUCTS
	1. Product Name:  3.9 mm Formative Sheets by Matter Surfaces.
	1. Product Name:  2.85 mm Formative Sheet by Matter Surfaces.

	PART 3 - EXECUTION

	097200 - Wall Coverings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Vinyl wall covering. See finish schedule for locations.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include data on physical characteristics, durability, fade resistance, and fire-test-response characteristics.


	1.4 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install wall coverings until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and temporary HVAC system is operating and maintaining ambient...
	B. Lighting:  Do not install wall covering until lighting that matches conditions intended for occupants after Project completion is provided on the surfaces to receive wall covering.
	C. Ventilation:  Provide continuous ventilation during installation and for not less than the time recommended by wall-covering manufacturer for full drying or curing.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics: As determined by testing identical wall coverings applied with identical adhesives to substrates according to test method indicated below by a qualified testing agency. Identify products with appropriate markings...
	1. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  450 or less.

	2. Fire-Growth Contribution:  No flashover and heat and smoke release according to NFPA 286.


	2.2 VINYL WALL COVERING
	A. Manufacturers:  Subject to compliance with requirements,
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide Inpro IPC Rigid Sheet Vinyl-Fusion 405, Color: Dove Gray 0106 or comparable product by one of the following:
	1. Inpro Corporation.

	C. Description:  Provide mildew-resistant products in rolls from same production run and complying with the following:

	2.3 ACCESSORIES
	A. Adhesive:  Mildew-resistant, nonstaining adhesive, for use with specific wall covering and substrate application indicated and as recommended in writing by wall-covering manufacturer.
	B. Seam Tape:  As recommended in writing by wall-covering manufacturer.
	C. Provide matching corner guards for all outside corners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for levelness, wall plumbness, maximum moisture content, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions for surface preparation.
	B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, grease, mold, mildew, and incompatible primers.
	C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, unsound coatings, cracks, and defects.
	1. Gypsum Board:  Prime with primer as recommended in writing by primer/sealer manufacturer and wall-covering manufacturer.

	D. Check painted surfaces for pigment bleeding.  Sand gloss, semigloss, and eggshell finish with fine sandpaper.
	E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items.
	F. Acclimatize wall-covering materials by removing them from packaging in the installation areas not less than 24 hours before installation.

	3.3 WALL-COVERING INSTALLATION
	A. Comply with wall-covering manufacturers' written installation instructions applicable to products and applications indicated.
	B. Cut wall-covering strips in roll number sequence.  Change the roll numbers at partition breaks and corners.
	C. Install strips in same order as cut from roll.
	1. For solid-color, even-texture, or random-match wall coverings, reverse every other strip.

	D. Install wall covering without lifted or curling edges and without visible shrinkage.
	E. Install wall covering as indicated in the finish schedule and/or as shown in interior elevations. Note not all rooms have wall elevations for all walls, therefore, finishes should extend to all walls. Install covering on horizontal sill surfaces also.
	F. Install seams vertical and plumb at least 6 inches (150 mm) from outside corners and 6 inches (150 mm) from inside corners unless a change of pattern or color exists at corner.  Horizontal seams are not permitted.
	G. Trim edges and seams for color uniformity, pattern match, and tight closure.  Butt seams without overlaps or gaps between strips.
	H. Fully bond wall covering to substrate.  Remove air bubbles, wrinkles, blisters, and other defects.
	I. Install corner guards on outside corners from the top of base to the bottom of chair rail and horizontally along windowsill areas.

	3.4 CLEANING
	A. Remove excess adhesive at seams, perimeter edges, and adjacent surfaces.
	B. Use cleaning methods recommended in writing by wall-covering manufacturer.
	C. Replace strips that cannot be cleaned.
	D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items.



	099113 - Exterior Painting
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes surface preparation and the application of paint systems on the following exterior substrates:
	1. Concrete masonry units
	2. Steel
	3. Galvanized metal
	4. Foam Plastic Trim


	1.2 SUBMITTALS
	A. Product Data:  None Required

	1.3 QUALITY ASSURANCE
	A. MPI Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."
	2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting Specification Manual" for products and paint systems indicated.


	1.4 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	1. Quantity:  Furnish an additional 1 gal. of each material and color applied.



	PART 2 - PRODUCTS
	2.1 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. Colors:  As indicated in the finish schedule.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent
	2. Masonry (Clay and CMU):  12 percent
	3. Wood:  15 percent
	4. Plaster:  12 percent
	5. Gypsum Board:  12 percent

	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION AND APPLICATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce paint systems indicated.

	C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	D. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	E. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.



	099123 - Interior Painting
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Concrete
	2. Concrete masonry units
	3. Steel
	4. Galvanized metal
	5. Gypsum board


	1.2 SUBMITTALS
	A. Product Data:  None required

	1.3 QUALITY ASSURANCE
	A. MPI Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."
	2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting Specification Manual" for products and paint systems indicated.


	1.4 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	1. Quantity:  Furnish an additional 1 gal. of each material and color applied.



	PART 2 - PRODUCTS
	2.1 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. Colors:  See finish schedule.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent
	2. Masonry (CMU):  12 percent
	3. Gypsum Board:  12 percent

	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION AND APPLICATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce paint systems indicated.

	C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	D. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	E. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.



	102800 - Toilet Room Accessories
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Public-use washroom accessories.


	1.2 SUBMITTALS
	A. Product Data:  None Required


	PART 2 - PRODUCTS
	2.1 PUBLIC-USE WASHROOM ACCESSORIES
	A. See drawings.

	2.2 FABRICATION
	A. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying. Provide minimum of six keys to Owner's representative.


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Secure mirrors to walls in concealed, tamper-resistant manner with special hangers, toggle bolts, or screws.  Set units level, plumb, and square at locations indicated, according to manufacturer's written instructions for substrate indicated.
	C. Install grab bars to withstand a downward load of at least 250 lbf, when tested according to method in ASTM F446.



	220500 - Common Work Results for Plumbing
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Summary:  General requirements for motors, hangers and supports, and meters and gages.


	PART 2 - PRODUCTS
	2.1 HANGERS AND SUPPORTS
	A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic coated for hangers in direct contact with copper tubing.
	B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and shear capacities appropriate for supported loads and building materials.
	C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear capacities appropriate for supported loads and building materials.

	2.2 PRESSURE GAGES AND TEST PLUGS
	A. Pressure Gages:  Direct-mounting, indicating-dial type complying with ASME B40.100.  Dry metal case, minimum 2-1/2-inch (63-mm) diameter with red pointer on white face, and plastic window.  Minimum accuracy 3 percent of middle half of range.  Range...
	B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber core inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated piping.  Minimum pressure and temperature rating 500 ps...

	2.3 PLUMBING FIXTURES
	A. Provide all plumbing fixtures as shown and scheduled on the Drawings, unless otherwise noted.  All fixtures shall be white unless otherwise specified, complete with all required trim and supports.  All exposed metal piping and trim shall be chrome ...
	B. Provide additional blocking in walls as required to provide rigid support for fixture hangers where concealed arm or chair carrier supports are not provided.

	2.4 MECHANICAL SLEEVE SEALS
	A. Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.5 SLEEVES
	A. Sleeves: The following materials are for wall, floor, slab, and roof penetrations:
	1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed with welded longitudinal joint.
	2. Steel Pipe:  ASTM A53, Type E, Grade A, Schedule 40, galvanized, plain ends.
	3. Sleeve in subparagraph below is available with many end variations.
	4. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.


	2.6 ESCUTCHEONS
	A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal protruding fittings and sleeves.
	1. ID: Closely fit around pipe, tube, and insulation of insulated piping.
	2. OD: Completely cover opening.
	3. Cast Brass: One piece, with set screw.
	a. Finish:  Rough brass.
	b. Finish:  Polished chrome-plate.

	4. Cast Brass:  Split casting, with concealed hinge and set screw.
	a. Finish: Rough brass.
	b. Finish: Polished chrome-plate.

	5. Stamped Steel: One piece, with set screw and chrome-plated finish.
	6. Stamped Steel: One piece, with spring clips and chrome-plated finish.
	7. Stamped Steel: Split plate, with concealed hinge, set screw, and chrome-plated finish.
	8. Stamped Steel: Split plate, with concealed hinge, spring clips, and chrome-plated finish.
	9. Stamped Steel: Split plate, with exposed-rivet hinge, set screw, and chrome-plated finish.
	10. Stamped Steel: Split plate, with exposed-rivet hinge, spring clips, and chrome-plated finish.
	11. Cast-Iron Floor Plate: One-piece casting.


	2.7 GROUT
	A. Nonshrink, Nonmetallic Grout:  ASTM C1107, Grade B.
	1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  5000-psig, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.


	2.8 FIRE-STOPPING
	A. Fire-Resistant Sealant:  Provide one-part elastomeric sealant formulated for use in a through- penetration fire-stop system for filling openings around duct and piping penetrations through walls and floors, having fire-resistance ratings equal to o...
	B. Fire-Stop Pipe Sleeves: As an option, and if approved by local codes, prefabricated fire-stop pipe sleeves also may be utilized.  Pipe sleeves shall be UL Listed and tested in accordance with ASTM E814.  Sleeves shall be adjustable and shall be fil...


	PART 3 - EXECUTION
	3.1 GENERAL PIPING INSTALLATIONS
	A. Install piping free of sags and bends.
	B. Install fittings for changes in direction and branch connections.
	C. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron pipes for wall sleeves.
	E. Install unions at final connection to each piece of equipment.
	F. Install dielectric unions and flanges to connect piping materials of dissimilar metals in gas piping.
	G. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals in water piping.
	H. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:
	1. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set screw.
	2. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates.
	3. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and chrome-plated finish.
	4. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips.

	I. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.

	3.2 GENERAL EQUIPMENT INSTALLATIONS
	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, 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.

	3.3 HANGERS AND SUPPORTS
	A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments within concrete or to structural steel.
	B. Install hangers and supports to allow controlled thermal and seismic movement of piping systems.
	C. Install powder-actuated drive-pin fasteners in concrete after concrete is cured.  Do not use in lightweight concrete or in slabs less than 4 inches (100 mm) thick.
	D. Install mechanical-expansion anchors in concrete after concrete is cured.  Do not use in lightweight concrete or in slabs less than 4 inches (100 mm) thick.
	E. Load Distribution:  Install hangers and supports so piping live and dead loading and stresses from movement will not be transmitted to connected equipment.
	F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Adjustable Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750).

	G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20 (DN 20 to DN 500).


	3.4 PAINTING
	3.5 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 larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."


	3.6 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.

	3.7 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.

	3.8 EARTHWORK
	A. Perform all necessary excavating of widths and to depths required for the installation of all underground lines, materials, and equipment installed under this Contract, and including all backfilling, interior and exterior, except as otherwise shown...
	B. Include all necessary excavation and backfilling for the removal of existing utilities, equipment, and structures encountered under this Contract.
	C. The excavation shall be kept safe at all times.  Shoring and sheathing shall be used where necessary.  Additional shoring and sheathing shall be furnished and installed to safeguard the work.  Shoring and sheathing shall be provided in strict accor...
	D. All excess excavated materials shall be disposed of at points on the site designated by the Architect, or off the site at an approved land fill area.  The number of points at which this Contractor will be permitted to work, and the length of contin...
	E. To protect persons from injury and to avoid property damage, adequate barricades, construction signs, red lanterns, audible and visual warning signals, guards, etc. shall be placed and maintained during the progress of the construction work and unt...
	F. Excavation for pipe laying and other work shall be conducted in a manner to cause the least interruption to traffic.  Where traffic must cross open trenches or open excavated areas, this Contractor shall provide suitable bridges.  Where existing co...
	G. Adequate protection shall be provided for all existing or new structures, services, or utilities encountered in the excavation.  The protection shall include bracing, sheathing, supports, and other materials as required to maintain grade and alignm...
	H. Trenches shall be of sufficient width to provide a free working space on each side of the pipe, of not over 1/3 of the nominal diameter of the pipe and never less than 4", according to the size of the pipe and the character of the ground, but in ev...
	I. Include any required pumping, bailing, or drainage of water that may accumulate or be found in trenches or other excavated areas.  Trenches and excavated areas shall be kept free from water until the material in the joints has sufficiently hardened...
	J. After pipe lines and other equipment have been installed, tested, and inspected, the excavation shall be backfilled by this Contractor with the best carefully selected materials, free from stones, large pebbles, hard lumps, frozen earth, or debris....
	K. The backfilling of trenches and excavated areas shall be placed in horizontal layers not exceeding 6" in thickness with each layer thoroughly consolidated and compressed with pneumatic rammers.  The backfilling shall be thoroughly tamped and rammed...
	L. Restore the surface of all excavations to their original condition.  This shall include paved or unpaved streets, sidewalks, curbs, steps, roadways, driveways, avenues, parking areas, or turf.  Include all necessary raking, fertilizing, seeding, ro...
	M. Any settling or washing out of earth after the initial installation shall be corrected by this Contractor.
	N. As the work progresses, record on the drawings all changes and deviations from the Contract Drawings.  Measurements shall include elevations and sufficient offset measurements from buildings to definitely locate all lines and other equipment instal...

	3.9 CONCRETE WORK
	A. Furnish and install concrete work for all work included under this Contract.  Concrete bases shall be constructed for all equipment which would normally be set on the floor, except where shown or specified otherwise.  Bases and forms shall be of su...
	B. Interior bases shall be 4" high except where the contract drawings or specifications exceed this height.  Interior bases shall be reinforced with 6 x 6 x No. 10 gauge wire mesh and anchored through floor construction with 3/4" diameter bolts and ro...
	C. Laboratory tests and samples are not required, unless, in the opinion of the Architect, the concrete is not satisfactory, then the Contractor shall have a test and/or tests as directed.  All costs for tests, samples, etc., shall be included in this...
	D. All materials used for plain and reinforced concrete and the measuring, mixing, handling, placing and curing shall conform to current specifications of the American Concrete Institute (ACI 304 and ACI 318).  Cement shall be normal Portland cement, ...
	E. Aggregates shall consist of sand of approved quality, crushed stone, and washed gravel, conforming to ASTM Standard Specification Designation C-33, and shall be supplied from a source approved by the Architect.  The maximum size of the aggregate sh...
	F. Slag in any form will not be permitted as an aggregate.  Proportions shall be in accordance with American Concrete Institute Standard "Recommended Practice for the Design of Concrete Mixes ACI 211.1."  The 28-day minimum compressive strength shall ...
	G. Provide all of these materials, as required by the drawings, or the specifications, or both.  All bars shall be deformed, intermediate grade, new billet steel.  These materials shall conform in quality to Standard Specifications of the American Soc...
	Bars
	Billet-Steel Bars for Concrete Reinforcement A 615
	Rail-Steel Bars for Concrete Reinforcement A 616
	Wire
	Cold-Drawn Steel Wire for Concrete Reinforcement A 82
	Fabricated Materials
	Fabricated Steel Bar or Rod Mats for Concrete Reinforcement A 184
	Welded Steel Wire Fabric for Concrete Reinforcement A 185

	H. Forms shall be of steel or wood and shall conform to the shape, lines, grades, and dimensions of the concrete as required.  Forms shall be sufficiently tight to prevent leakage of mortar and shall be properly braced and tied together so as to maint...
	I. Include all concrete required for piping installed in trenches at building footer locations.  The Contractor shall locate underground piping within limits of the structure, in coordination with the General Contractor, to assure no footing will be u...



	220523 - General-Duty Valves for Plumbing Piping
	PART 1 - GENERAL (Not Applicable)
	PART 2 - PRODUCTS
	2.1 GENERAL-DUTY VALVES
	A. End Connections:  Threads shall comply with ANSI B1.20.1.  Flanges shall comply with ANSI B16.1 for cast-iron valves and with ANSI B16.24 for bronze valves.  Solder-joint connections shall comply with ANSI B16.18.
	B. Valves shall be manufactured by Nibco as listed or approved equal unless otherwise specified.

	2.2 BUTTERFLY VALVES
	A. Butterfly Valves:  MSS SP-67, 200-psi CWP, 150-psi maximum pressure differential, ASTM A126 cast-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve and stem seals, lug, style:
	1. Disc Type:  Nickel-plated ductile iron; 360 degrees offset.
	2. Operator for Sizes 5-inch NPS to 6-inch NPS:  Standard lever handle.
	3. Operator for Size 8-inch: Gear operator with position indicator.


	2.3 BALL VALVES
	A. Ball Valves, 4 Inches and Smaller:  MSS SP-110, Class 150, 400-psi CWP, ASTM B584 bronze body and bonnet, 2-piece construction; full port; stainless steel ball and stem; Teflon seats and seals; threaded or soldered end connections:
	1. Operator:  Vinyl-covered steel lever handle.
	2. Stem Extension:  For valves installed in insulated piping.


	2.4 CHECK VALVES
	A. Swing Check Valves, 2 Inches and Smaller:  MSS SP-80; Class 150, 300-psi CWP; horizontal swing, Y-pattern, ASTM B62 cast-bronze body and cap, rotating bronze disc with rubber seat or composition seat, threaded or soldered end connections:
	B. Swing Check Valves, 2-1/2 Inches and Larger:  MSS SP-71, Class 125, 200-psi CWP, ASTM A126 cast-iron body and bolted cap, horizontal-swing bronze disc, flanged or grooved end connections.

	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators (as required):
	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. Apollo Flow Controls; Conbraco Industries, Inc.
	b. WATTS.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial working pressure of 150 psig.
	4. Size:  NPS 1.
	5. Design Flow Rate:  26.7 gpm.
	6. Design Inlet Pressure: 91 psig.
	7. Design Outlet Pressure Setting: 65 psig.
	8. Body: Bronze for NPS 2 (DN 50) and smaller.
	9. Valves for Booster Heater Water Supply: Include integral bypass.
	10. End Connections: Threaded for NPS 2 and smaller.



	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Use ball valves for shutoff duty.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves for each fixture and item of equipment.
	D. Install three-valve bypass around each pressure-reducing valve using throttling-type valves.
	E. Install valves in horizontal piping with stem at or above center of pipe.
	F. Install valves in a position to allow full stem movement.
	G. Install check valves for proper direction of flow in horizontal position with hinge pin level.



	220700 - Plumbing Insulation
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum smoke- developed index of 50 according to ASTM E84.


	PART 2 - PRODUCTS
	2.1 INSULATION MATERIALS
	A. Mineral-Fiber Blanket Insulation:  Comply with ASTM C553, Type II and ASTM C1290, Type I.
	B. Mineral-Fiber, Preformed Pipe Insulation:  Comply with ASTM C547, Type I, Grade A, with factory-applied ASJ.
	C. Mineral-Fiber Board Insulation:  Comply with ASTM C612, Type IA or Type IB.  For equipment applications, provide insulation without factory-applied jacket.
	D. Factory-Applied Jackets:  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C1136, Type I.

	E. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.

	2.2 FIELD-APPLIED JACKETS
	A. Insulation jackets in this Article are for field applications.  ASTM C921, Type I, is for use over insulation on ducts, equipment, and pipes operating at below ambient temperatures at least part of the time or where a vapor barrier is required.  AS...
	B. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	C. A properly sealed FSK jacket, common with most forms of factory-applied jackets for mineral-fiber insulation, meets vapor-retarder requirements of ASTM C921, Type I.
	D. A properly sealed foil, scrim, kraft-paper (FSK) jacket, common with most forms of factory-applied jackets for mineral-fiber insulation, meets vapor-retarder requirements of ASTM C921, Type I.
	E. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper and aluminum foil.
	F. Although other thicknesses for PVC jackets are available, 25/50 flame-spread/smoke-developed ratings apply only to thicknesses of 20 mils (0.5 mm) and less.
	G. PVC Jacket: High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or field cutting and forming.
	1. Adhesive:  As recommended by insulation material manufacturer.
	2. PVC jackets are available in several colors.  Colored jackets may be used to replace field painting.  Ultraviolet rays fade colors in exterior applications.  Some colors (black, gray, and white) do not fade as quickly as other colors (red, orange, ...
	3. PVC Jacket Color:  White or gray.

	H. Heavy PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 30-mil- thick, high-impact, ultraviolet-resistant PVC.
	1. Shapes:  45 and 90-degree, short and long-radius elbows, tees, valves, flanges, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories for the disabled.
	2. Adhesive: As recommended by insulation material manufacturer.



	PART 3 - EXECUTION
	3.1 PIPE INSULATION INSTALLATION
	A. Comply with requirements of the Midwest Insulation Contractors Association's "National Commercial & Industrial Insulation Standards" for insulation installation on pipes and equipment.
	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install insulation continuously through penetrations.  Seal penetrations.
	D. Mineral-Fiber Insulation Installation:
	1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	2. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched staples at 6 inches (150 mm) o.c.
	3. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

	E. Interior Piping System Applications:  Insulate the following piping systems:
	1. Domestic hot water.
	2. Recirculated domestic hot water.
	3. Roof drain bodies and horizontal rainwater leaders of storm water piping.
	4. Exposed water supplies and sanitary drains of fixtures for people with disabilities.

	F. Do not apply insulation to the following systems, materials, and equipment:
	1. Flexible connectors.
	2. Sanitary drainage and vent piping.
	3. Chrome-plated pipes and fittings, except for plumbing fixtures for people with disabilities.
	4. Piping specialties, including air chambers, unions, strainers, check valves, plug valves, and flow regulators.


	3.2 INDOOR PIPING INSULATION SCHEDULE
	A. Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawlspaces.
	2. Underground piping.

	B. Service:  Domestic hot water.
	1. Operating Temperature:  60 to 120 deg F.
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Pipe, 2 inches diameter and smaller:  1 inch.
	b. Pipe, 2-1/2 inches diameter and larger:  1 inch.

	4. Field-Applied Jacket:  PVC, at all exposed locations, excluding Boiler Rooms.
	5. Vapor Retarder Required:  No.
	6. Finish:  None.

	C. Service:  Domestic cold water.
	1. Operating Temperature:  35 to 75 deg F.
	2. Insulation Material:  Mineral fiber or flexible elastomeric, as herein specified.
	3. Insulation Thickness:  1/2 inch.
	4. Field-Applied Jacket:  PVC, at all exposed locations, excluding Boiler Rooms.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	D. Service:  Horizontal Rainwater conductors.
	1. Operating Temperature:  32 to 100 deg F.
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  1-inch.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	E. Service:  Roof drain bodies.
	1. Operating Temperature:  32 to 100 deg F.
	2. Insulation Material:  Mineral fiber or flexible elastomeric.
	3. Insulation Thickness:  1 inch.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	F. Service:  Exposed sanitary drains and domestic water supplies and stops for fixtures for the disabled.
	1. Operating Temperature:  35 to 120 deg F.
	2. Insulation Material:  Mineral fiber or flexible elastomeric.
	3. Insulation Thickness:  1 inch.
	4. Field-Applied Jacket:  PVC P-trap and supply covers.
	5. Vapor Retarder Required:  No.
	6. Finish:  None.




	221116 - Domestic Water Piping
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Performance Requirements:  Provide components and installation capable of producing domestic water piping systems with 80 psig unless otherwise indicated.
	B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic piping and components.
	C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."


	PART 2 - PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping components shall be marked with "NSF-pw."

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B88, Type L (ASTM B88M, Type B) water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	E. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.

	F. Copper Pressure-Seal-Joint Fittings:
	1. Fittings for NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM-rubber, O-ring seal in each end.


	2.3 PVC PIPE AND FITTINGS
	A. PVC Schedule 80 Pipe:  ASTM D1785.
	1. PVC Schedule 80 Fittings:  ASTM D2466, socket type.


	2.4 PEX TUBE AND FITTINGS
	A. PEX Distribution System:  ASTM F877, SDR 9 tubing.
	B. Fittings for PEX Tube:  ASTM F1807, metal-insert type with copper or stainless-steel crimp rings and matching PEX tube dimensions.
	C. Manifold:  Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F877; with plastic or corrosion-resistant-metal valve for each outlet.

	2.5 HDPE PIPE AND FITTINGS
	A. HDPE Pipe: SDR 9.  Installed as per requirements of the authority having jurisdiction

	2.6 VALVES
	A. Refer to Section 220523 "General Duty Valves for Plumbing Piping" for general-duty valves.


	PART 3 - EXECUTION
	3.1 INSTALLATIONS
	1. Soldered Joints:  Comply with procedures in ASTM B828 unless otherwise indicated.
	I. 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.
	J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	K. Install PEX piping with loop at each change of direction of more than 90 degrees.
	L. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Soldered Joints for Copper Tubing:  Apply ASTM B813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook."
	E. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Joint Construction for Solvent-Cemented Plastic Piping:  Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. Apply primer.
	2. PVC Piping:  Join according to ASTM D2855.

	H. Joints for PEX Piping:  Join according to ASTM F1807.
	I. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of both piping systems.

	3.3 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping.
	2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Plumbing Fixtures:  Cold and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	4. Equipment:  Cold and hot-water-supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2-1/2 (DN 65) and larger.


	3.4 INSPECTING AND CLEANING
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.

	3.5 PIPING SCHEDULE
	1. Schedule 80 PVC; socket fittings; and solvent-cemented joints
	2. SDR 9, HDPE Piping and fusion-welded joints
	1. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); cast or wrought-copper, solder-joint fittings; and soldered joints.
	2. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); copper pressure-seal-joint fittings; and pressure-sealed joints.
	3. Only in concealed areas:  PEX tube, NPS 1 (DN 25) and smaller; fittings for PEX tube; and crimped joints.

	3.6 VALVE SCHEDULE
	1. Shutoff Duty:  Use bronze ball for piping NPS 2 and smaller.
	2. Throttling Duty:  Use bronze ball or globe valves for piping NPS 2 (DN 50) and smaller.
	3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty:  Hose-end drain valves.



	221316 - Sanitary Waste and Vent Piping
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Minimum Pressure Requirement for Soil, Waste, and Vent:  10-foot head of water (30 kPa).
	B. Comply with NSF 14, "Plastic Piping Components and Related Materials," for plastic piping components.


	PART 2 - PRODUCTS
	2.1 PIPES AND FITTINGS
	A. PVC Plastic, DWV Pipe and Fittings:  ASTM D2665, Schedule 40, plain ends with PVC socket-type, DWV pipe fittings.
	B. Cast-Iron Soil Pipe and Fittings:  ASTM A74, Service class; ASTM C564 rubber gaskets.
	C. Hubless Cast-Iron Soil Pipe and Fittings:  ASTM A888 or CISPI 301, with ASTM C1277 shielded couplings.

	2.2 CLEANOUTS
	A. Floor Cleanout Deck Plates:  Zurn ZN1400, with cast iron body and frame, bronze plug, scoriated nickel bronze top and securing screws.

	2.3 NON-FREEZE HYDRANTS AND HOSE BIBBS
	A. Non-freeze Wall Hydrant (NFWH):  Zurn Z1320 with copper casing and bronze working parts, integral vacuum breaker, ¾” inlet hose end outlet, stainless steel box and hinged cover and removable tee handle.


	PART 3 - EXECUTION
	3.1 PIPING INSTALLATION
	A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for basic piping installation requirements.
	B. 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.”
	C. Install wall penetration system at each pipe penetration through foundation wall.  Make installation watertight.  Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for wall penetration systems.
	D. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	E. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	F. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 (DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100) and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	G. Install soil and waste drainage and vent piping according to ASTM D2665.
	H. Install underground soil and waste drainage piping according to ASTM D2321.
	I. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	J. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
	K. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for pipe hanger and support devices.

	3.2 PIPE SCHEDULE
	A. Aboveground Applications:  Hubless Cast-Iron with shielded couplings or Schedule 40 PVC.
	B. Belowground Applications:  PVC schedule 80 plastic, DWV pipe and drainage-pattern fittings with cemented joints.



	223300 - Electric Domestic Water Heaters
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals:  Product Data.
	B. Comply with requirements of applicable NSF, AWWA, or FDA and EPA regulatory standards for tasteless and odorless, potable-water-tank linings.
	C. Comply with performance efficiencies prescribed in ASHRAE 90.2, "Energy Efficient Design of New Low-Rise Residential Buildings."
	D. Warranties:  Submit a written warranty executed by manufacturer agreeing to repair or replace water heaters that fail in materials or workmanship within five years from date of Substantial Completion.  Failures include, but are not limited to, tank...


	PART 2 - PRODUCTS
	2.1 WATER HEATERS, GENERAL
	A. Insulation:  Suitable for operating temperature and required insulating value.  Include insulation material that surrounds entire tank except connections and controls.
	B. Anode Rods:  Factory installed, magnesium.
	C. Combination Temperature and Pressure Relief Valve:  ASME rated and stamped and complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat input and pressure setting less than water heater working-pressure rating.  Select re...
	D. Drain Valve:  Factory or field installed.

	2.2 ELECTRIC WATER HEATERS
	A. Products:
	1. A.O. Smith

	B. Electric Water Heaters:  DEL-15, UL 174, 15-gal capacity; steel with 150-psig (1035-kPa) working-pressure rating.  One electric, screw-in, immersion-type heating elements with adjustable thermostat for each element and wiring arrangement for non-si...


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install temperature and pressure relief valves and extend to closest floor drain.
	B. Install vacuum relief valves in cold-water-inlet piping.
	C. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without integral or fitting-type heat traps.
	D. Install shutoff valves and unions at hot- and cold-water piping connections.
	E. Install piping adjacent to machine to allow service and maintenance.
	F. Make piping connections with dielectric fittings where dissimilar piping materials are joined.
	G. Electrically ground units according to authorities having jurisdiction.

	3.2 FIELD QUALITY CONTROL
	A. In addition to manufacturer's written installation and startup checks, perform the following:
	1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	2. Verify that piping system tests are complete.
	3. Check for piping connection leaks.
	4. Check for clear relief valve inlets, outlets, and drain piping.
	5. Test operation of safety controls, relief valves, and devices.
	6. Energize electric circuits.
	7. Adjust operating controls.
	8. Adjust hot-water-outlet temperature settings.  Do not set above 120 deg F unless piping system application requires higher temperature.




	230500 - Common Work Results for HVAC
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Summary:  General requirements for motors, hangers and supports, and meters and gauges.
	B. Submittals:  Product Data for materials and equipment specified in this Section.

	1.2 COORDINATION
	A. Equipment Coordination: Mavis Discount Tire National Account Vendor
	1. Mavis Discount Tire has a national HVAC equipment agreement with American Standard. General Contractor is responsible for providing and installing the HVAC Equipment. Questions concerning quotes, pricing, and technical specifications shall be direc...



	PART 2 - PRODUCTS
	2.2 MOTORS
	A. Motor Characteristics:
	1. Motors 3/4 HP and Larger:  Three phase.
	2. Motors Smaller Than 3/4 HP:  Single phase.
	3. Frequency Rating:  60 Hz.
	4. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit voltage to which motor is connected.
	5. Service Factor:  1.15 for open drip-proof motors; 1.0 for totally enclosed motors.
	6. Duty:  Continuous duty at ambient temperature of 105 deg F (40 deg C) and at altitude of 3300 feet (1005 m) above sea level.
	7. 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 considerin...
	8. Enclosure:  Unless otherwise indicated, open drip-proof.
	9. Motors Used with Variable-Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.


	2.3 HANGERS AND SUPPORTS
	A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic coated for hangers in direct contact with copper tubing.
	B. Building Attachments:  Powder-actuated-type, drive-pin attachments with pullout and shear capacities appropriate for supported loads and building materials.
	C. Mechanical-Expansion Anchors:  Insert wedge-type attachments with pullout and shear capacities appropriate for supported loads and building materials.

	2.4 PRESSURE GAUGES AND TEST PLUGS
	A. Pressure Gauges:  Direct-mounting, indicating-dial type complying with ASME B40.100.  Dry metal case, minimum 2-1/2-inch (63-mm) diameter with red pointer on white face, and plastic window.  Minimum accuracy 3 percent of middle half of range.  Rang...
	B. Test Plug:  Corrosion-resistant brass or stainless-steel body with two self-sealing rubber core inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated piping.  Minimum pressure and temperature rating 500 ps...

	2.5 FIRE-STOPPING MATERIALS
	A. Fire-Stopping Materials:  Provide fire-stop systems and assemblies for filling openings around duct and piping penetrations through walls, partitions, and floors, having fire-resistance ratings equal to or greater than adjacent construction and as ...
	1. The listing of the assembly/system proposed at each installation in one of the following shall be considered sufficient evidence of acceptable testing:
	a) Underwriters Laboratory, Inc. "Fire Resistance Directory"
	b) Factory Mutual System "Approval Guide"
	c) Warnock Hersey "Certification Listings"
	d) A current evaluation report from the National Evaluation Service ("NES") will also be acceptable

	2. Material T rating:  not less than F rating.
	3. It is the contractor's responsibility to determine the types of penetrations to be sealed and to select appropriate firestopping assemblies.
	4. If a tested assembly is not available for a particular penetration configuration, modify the penetration configuration to suit available assemblies; do not modify assembly configuration except as specifically stated in the test report or as approve...
	5. Provide products which:
	a) Allow normal expansion and contraction movement of the penetrating item without failure of the penetration seal.
	b) Emit no hazardous, combustible, or irritating by-products during installation or curing period.
	c) Do not require special tools for installation.


	B. Smoke-stopping:  Use any gunnable or pourable joint sealant suitable for the application; use only fully curing types where accessible in the finished work.  Provide products which:
	1. Allow normal expansion and contraction movement of the penetrating item without failure of the penetration seal.
	2. Emit no hazardous, combustible, or irritating by-products during installation or curing period.
	3. Do not require special tools for installation.

	C. Fire-Stop Pipe Sleeves:  At the option of the Contractor, and if approved by local codes, prefabricated fire-stop pipe sleeves also may be utilized.  Pipe sleeves shall be UL Listed and tested in accordance with ASTM E814 or ASTM E119. Sleeves shal...
	D. Labels:  Red, permanent marking using the words "Fire-Rated Assembly - Do Not Disturb - See Maintenance Instructions" and the testing agency designation, or equivalent as approved by the authority having jurisdiction.
	1. For marking firestopping and smokestopping assemblies, use self-adhesive tape or wired-on labels.
	2. For marking fire and smoke barriers and partitions and slabs themselves, use letters at least 2 inches high.


	2.6 INTEGRAL MOTOR STARTERS AND DISCONNECT SWITCHES
	A. Throughout this specification, where mechanical equipment is specified to be factory furnished with disconnect switches and/or motor starters, the equipment provided shall be furnished with combination full voltage magnetic starters and fused disco...
	B. The short circuit rating of starters and switches shall be no less than 10,000 AIC, or as elsewhere specified in Division 23 or 26, whichever is highest.
	C. Starters shall have three (3) current overload relays and low-voltage release.  Starters shall be furnished with "Hand-Off-Automatic" switch, red-run light, overload reset, a full set of extra interlocks with provisions for additional sets and a co...
	D. Starter enclosure shall be NEMA 1 (or NEMA 3R where exposed to weather).
	E. Where single phase motors are designated to be factory furnished with disconnect switches, the motor shall incorporate a NEMA KS 1, Type HD disconnect switch, with lockable handle.
	F. Disconnect switches shall be horsepower rated to match the horsepower of the motors plus 1.15 service factors.

	2.7 CEILING, WALL, AND SHAFT ACCESS PANELS
	A. The Division 23 Contractor shall provide factory-fabricated access panels for access to concealed dampers, valves and other equipment provided under Division 23 where no other means of access is available. Unless more restrictive requirements are r...
	1. Access panels shall be of appropriate size but not less than 20x20 inches, flush type, hinged to drop down and out, screwdriver-operated, stainless steel in tile work and prime coated sheet steel in drywall, plaster or acoustical tile.  Exact locat...
	2. At locations where access panels are installed in fire-rated construction, access panels shall contain the 1-1/2-hour fire-rated "B" label; and in addition, shall also be provided with layers of gypsum wall board in a thickness which will supply an...



	PART 3 - EXECUTION
	3.1 MOTOR INSTALLATION
	A. Anchor motor assembly to base, adjustable rails, or other support, arranged and sized according to manufacturer's written instructions.

	3.2 GENERAL PIPING INSTALLATIONS
	A. Install piping free of sags and bends.
	B. Install fittings for changes in direction and branch connections.
	C. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor and roof slabs.
	D. Exterior Wall, Pipe Penetrations:  Mechanical sleeve seals installed in steel or cast-iron pipes for wall sleeves.
	E. Install unions at final connection to each piece of equipment.
	F. Install dielectric unions and flanges to connect piping materials of dissimilar metals in gas piping.
	G. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals in water piping.

	3.3 GENERAL EQUIPMENT INSTALLATIONS
	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, 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.

	3.4 HANGERS AND SUPPORTS
	A. Comply with MSS SP-69 and MSS SP-89.  Install building attachments within concrete or to structural steel.
	B. Install hangers and supports to allow controlled thermal and seismic movement of piping systems.
	C. Install powder-actuated drive-pin fasteners in concrete after concrete is cured.  Do not use in lightweight concrete or in slabs less than 4 inches (100 mm) thick.
	D. Install mechanical-expansion anchors in concrete after concrete is cured.  Do not use in lightweight concrete or in slabs less than 4 inches (100 mm) thick.
	E. Load Distribution:  Install hangers and supports so piping live and dead loading and stresses from movement will not be transmitted to connected equipment.
	F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following types:
	1. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4 (DN 15 to DN 100), to allow off-center closure for hanger installation before pipe erection.

	G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Specification Sections, install the following type:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20 (DN 20 to DN 500).


	3.5 CONTROL WIRING
	A. Power wiring will be provided under Division 26.  Unless otherwise indicated on the drawings, 120-volt control and interlock wiring for HVAC systems and equipment will also be provided under Division 26.  Low voltage (24 volt) control wiring for HV...
	B. Control wiring shall be in accordance with the National Electrical Code and Division 26 of these specifications and shall not be in conflict with state and local codes.  All control wiring, including low voltage wiring, outside of control panels sh...
	C. Low voltage two conductor and three conductor wire shall be twisted (six turns per foot) 16 AWG or 18 AWG wire, 1/32, 90 degrees C., 600-volt THHN/THWN insulation.  Cable shall be as manufactured by Alpha Wire Company, Belden Wire Company, Standard...
	D. All conduit, fittings, hangers and accessories for control wiring installed under Division 23 shall conform to the levels of quality specified under Division 26.

	3.6 CLEANING AND PROTECTION
	A. Cleaning:  General cleaning requirements are specified in Division 01.  Upon completion of the work, clean the exterior surface of equipment, accessories, and trim installed.
	B. Protection of Surfaces:
	1. Protect new and existing surfaces from damage during the construction period.
	2. Provide plywood or similar material under equipment or materials stored on floors or roofs.  Provide protection in areas where construction may damage surfaces.
	3. Surfaces damaged during the construction shall be repaired or replaced at the cost of the Contractor at fault.  The method of repairing or replacing the surface shall be approved by the Owner and Architect.

	C. Protection of Equipment and Materials:
	1. Equipment and materials shall be stored in a manner that shall maintain an orderly, clean appearance.  If stored on-site in open or unprotected areas, equipment and material shall be kept off the ground and out of standing water by means of pallets...
	2. Equipment and material, if left unprotected and damaged or soiled, shall be repainted, repaired, or otherwise refurbished at the discretion of the Architect and Owner.  Equipment and material is subject to rejection by the Architect, if, in the opi...
	3. During the construction period, protect ductwork, piping and equipment from damage and dirt.  Properly cap ductwork and piping.  Each system of piping shall be flushed to remove grit, dirt, sand, and other foreign matter for as long a time as requi...


	3.7 PAINTING AND FINISHING
	A. Painting of HVAC systems, equipment, and components is specified in Division 09.
	B. Do not paint piping specialties with factory-applied finish.
	C. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.
	D. At locations where it is necessary to cut and patch existing construction, painting at each location shall be performed under this contract.  New finishes shall match existing finishes.

	3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGE
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor HVAC materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.
	D. Structural steel members installed at the exterior of the building or in damp or wet locations shall be hot dipped galvanized after fabrication.  Conform to ASTM A123.  Where exterior structural steel members are cut, drilled or welded, or galvaniz...

	3.9 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make smooth bearing surface.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.
	D. Where indicated on the drawings, install grade-mounted equipment on a hot dipped galvanized steel frame that sets the bottom of the unit 24” above the surrounding, finished grade.  The frame’s legs shall be securely anchored to a minimum 8” diamete...
	E. Cut, drill, and fit miscellaneous metal fabrications for heavy-duty steel trapezes and equipment supports.
	F. Fit exposed connections together to form hairline joints.  Field-weld connections that cannot be shop-welded because of shipping size limitations.
	G. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work, and with the following:
	1. 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 contours of welded surfaces match adjacent contours.


	3.10 GROUTING
	A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors. Mix grout according to manufacturer's written instructions.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placing of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases to provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout according to manufacturer's written instructions.



	230593 - Testing, Adjusting, and Balancing for HVAC
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. This Section includes testing and balancing to produce design objectives for air and hydronic systems.
	B. Certified Reports:  Submit two copies of reports prepared, as specified in this Section, on approved forms certified by test and balance firm.
	C. TAB Firm Qualifications:  Engage a TAB firm certified by AABC
	D. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems."


	PART 2 - PRODUCTS (Not Applicable)
	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper test and balance of systems and equipment.
	B. Examine approved submittal data of HVAC systems and equipment.
	C. Examine system and equipment installations to verify that they are complete and that testing, cleaning, adjusting, and commissioning specified in individual Sections have been performed.
	D. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers, are properly installed, a...
	E. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.
	F. Examine HVAC equipment to ensure that clean filters have been installed, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	G. Examine terminal units, such as air terminals, to verify that they are accessible, and their controls are connected and functioning.
	H. Examine automatic temperature system components to verify the following:
	1. Dampers, valves, and other controlled devices are operated by the intended controller.
	2. Dampers and valves are in the position indicated by the controller.
	3. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and cold walls.
	4. Sensors are located to sense only the intended conditions.
	5. Interlocked systems are operating.
	6. Changeover from heating to cooling mode occurs according to indicated values.

	I. Report deficiencies discovered before and during performance of test and balance procedures.

	3.2 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" and this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.  After testing and balancing, close probe holes and patch insulation with new material...
	C. Mark equipment and balancing device settings with paint or other suitable, permanent identification material, including damper-control positions, valve position indicators, fan-speed- control levers, and similar controls and devices, to show final ...
	D. Take and report testing and balancing measurements in inch-pound (IP) and metric (SI) units.

	3.3 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare schematic diagrams of systems' "as-built" duct layouts.
	B. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	C. Verify that motor starters are equipped with properly sized thermal protection.
	D. Check for airflow blockages.
	E. Check condensate drains for proper connections and functioning.
	F. Check for proper sealing of air-handling unit components.
	G. Check for proper sealing of air duct system.

	3.4 TOLERANCES
	A. Set HVAC system airflow and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus, or minus 10 percent.
	2. Air Outlets and Inlets: Plus, or minus 10 percent.




	230700 - HVAC Insulation
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum smoke- developed index of 50 according to ASTM E 84.


	PART 2 - PRODUCTS
	2.1 INSULATION MATERIALS
	A. Mineral-Fiber Blanket Insulation:  Comply with ASTM C553, Type II and ASTM C1290, Type I.
	B. Flexible Elastomeric:  Closed-cell, sponge or expanded-rubber materials.  Comply with ASTM C 534, Type 1 for tubular materials and Type II for sheet materials.
	C. Mineral-Fiber, Pipe and Tank Insulation:  Complying with ASTM C1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C612, Type IB; and having factory-applied ASJ.
	1. Nominal Density:  2.5 lb./cu. ft. (40 kg/cu. m) or more.
	2. Thermal Conductivity (k-value) at 100 deg F (55 deg C) 0.29 Btu x in./h x sq. ft. x deg F (0.042 W/m x K) or less.

	D. Factory-Applied Jackets:  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C1136, Type I.

	E. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.

	2.2 FIELD-APPLIED JACKETS
	A. Insulation jackets in this article are for field application.  ASTM C921, Type I, is for use over insulation on ducts operating at below ambient temperatures at least part of the time or where a vapor barrier is required.  ASTM C921, Type II, is fo...
	B. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	C. A properly sealed FSK jacket, common with most forms of factory-applied jackets for mineral-fiber insulation, complies with vapor-retarder requirements in ASTM C921, Type I.
	D. Metal Jacket:  See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Section 016000 "Product Requirements."
	1. Aluminum Jacket:  Comply with ASTM B209/B209M, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish and thickness are indicated in field-applied jacket schedules.  Among the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) barrier provides the least protection against galvanic corrosion, 3-mil (0.075-mm) barrier offers...
	c. Moisture Barrier for Indoor Applications:  1-mil- thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.

	2. Self-Adhesive Outdoor Jacket:  60-mil- thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a crosslaminated polyethylene film covere...
	3. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Section 016000 "Product Requirements."
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:  Polyguard Products, Inc.; Alumaguard 60.



	PART 3 - EXECUTION
	3.1 INSULATION INSTALLATION
	A. Comply with requirements of the Midwest Insulation Contractors Association's "National Commercial & Industrial Insulation Standards" for insulation installation on pipes and equipment.
	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall, Partition, and Floor Penetrations:  Install insulation continuously through penetrations. Seal penetrations.
	D. Mineral-Fiber Insulation Installation:
	1. Insulation Installation on Straight Pipes and Tubes:  Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	2. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched staples at 6 inches (150 mm) o.c.
	3. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.
	4. Blanket and Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	5. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.

	E. Plenums and Ducts Requiring Insulation:
	1. Interior and exterior supply and outdoor air.
	2. Interior and exterior return air located in nonconditioned space.
	3. Interior and exterior exhaust between isolation damper and penetration of building exterior.

	F. Plenums and Ducts Not Insulated:
	1. Metal ducts with duct liner.
	2. Factory-insulated plenums and casings.
	3. Flexible connectors.
	4. Vibration-control devices.
	5. Factory-insulated access panels and doors.


	3.2 FIELD-APPLIED JACKET INSTALLATION
	A. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jack...

	3.3 DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed duct insulation shall be the following:
	1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density.

	B. Exterior duct insulation shall be the following:
	1. Mineral-Fiber Blanket:  3 inches thick and 6-lb/cu. Ft. nominal density.

	C. Refrigerant-gas pipe insulation shall be the following:
	1. Flexible Elastomeric:  1 inch thick.


	3.4 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Ducts and Plenums, Concealed:
	1. None.

	C. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
	1. Aluminum, Smooth:  0.020 inch thick.




	231123 - Facility Natural Gas Piping
	PART 1 - GENERAL
	1.1 SECTION REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.
	2. Service Regulators:  65 psig minimum unless otherwise indicated.
	3. Service Meter Minimum Operating Pressure:  5 psig

	B. Gas System Pressure:  One distribution pressure. 0.5 psig.
	C. Quality Assurance:  Comply with NFPA 54.


	PART 2 - PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A234/A234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group:  1.1.
	b. End Connections:  Threaded or butt welding to match pipe.
	c. Lapped Face:  Not permitted underground.
	d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum O-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless-steel underground.

	5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

	6. Mechanical Couplings:
	a. Steel flanges and tube with epoxy finish.
	b. Buna-nitrile seals.
	c. Steel bolts, washers, and nuts.
	d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	e. Steel body couplings installed underground on plastic pipe shall be factory equipped with anode.


	B. PE Pipe:  ASTM D2513, SDR 11.
	1. PE Fittings:  ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type with dimensions matching PE pipe.
	2. PE Transition Fittings:  Factory-fabricated fittings with PE pipe complying with ASTM D2513, SDR 11; and steel pipe complying with ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.
	3. Anodeless Service-Line Risers:  Factory fabricated, and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D2513, SDR 11 inlet.
	b. Casing:  Steel pipe complying with ASTM A53/A53M, Schedule 40, black steel, Type E or S, Grade B, with corrosion-protective coating covering.  Vent casing aboveground.
	c. Aboveground Portion:  PE transition fitting.
	d. Outlet shall be threaded or flanged or suitable for welded connection.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

	4. Transition Service-Line Risers:  Factory fabricated, and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D2513, SDR 11 inlet connected to steel pipe complying with ASTM A53/A53M, Schedule 40, Type E or S, Grade B, with corrosion-protective coating for aboveground outlet.
	b. Outlet shall be threaded or flanged or suitable for welded connection.
	c. Bridging sleeve over mechanical coupling.
	d. Factory-connected anode.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

	5. Plastic Mechanical Couplings, (NPS 1-1/2) and Smaller:  Capable of joining PE pipe to PE pipe.
	a. PE body with molded-in, stainless-steel support ring.
	b. Buna-nitrile seals.
	c. Acetal collets.
	d. Electro-zinc-plated steel stiffener.

	6. Plastic Mechanical Couplings, (NPS 2) and Larger:  Capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	a. Fiber-reinforced plastic body.
	b. PE body tube.
	c. Buna-nitrile seals.
	d. Acetal collets.
	e. Stainless-steel bolts, nuts, and washers.

	7. Steel Mechanical Couplings:  Capable of joining plain-end PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	a. Stainless-steel flanges and tube with epoxy finish.
	b. Buna-nitrile seals.
	c. Stainless-steel bolts, washers, and nuts.
	d. Factory-installed anode for steel-body couplings installed underground.



	2.2 SPECIALTIES
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.

	2.3 VALVES
	1. CWP Rating:  125 psig.
	1. Body:  Bronze, complying with ASTM B584.
	2. Ball:  Chrome-plated brass.
	3. Stem:  Bronze; blowout proof.
	4. Seats:  Reinforced TFE; blowout proof.
	5. Packing:  Separate packnut with adjustable stem packing threaded ends.
	6. CWP Rating:  600 psig (4140 kPa).
	7. Listing:  Valves NPS 1 ((DN 25)) and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	8. Service:  Suitable for natural gas service with "WOG" indicated on valve body.
	1. Service-Pressure Regulators:  ANSI Z21.80; inlet pressure rating not less than system pressure.
	2. Line Pressure Regulators:  ANSI Z21.80; 2-psig maximum inlet pressure.
	3. Appliance Pressure Regulators:  ANSI Z21.18; 1-psig maximum inlet pressure.
	4. Gas-Pressure Regulator Vents:  Factory- or field-installed, stainless-steel screen in opening when not connected to vent piping.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural gas piping according to the International Fuel Gas Code to determine that natural gas utilization devices are turned off in piping section affected.
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 OUTDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural gas piping.
	B. Install underground, natural gas piping buried at least 36 inches below finished grade.
	1. If natural gas piping is installed less than 36 inches below finished grade, install it in containment conduit.

	C. Install underground, PE, natural gas piping according to ASTM D2774.
	D. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	E. Copper Tubing with Protective Coating:
	1. Apply joint cover kits over tubing to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.

	F. Install fittings for changes in direction and branch connections.
	G. Install pressure gage downstream from each service regulator.

	3.4 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. 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.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip to...

	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	O. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	P. Connect branch piping from top or side of horizontal piping.
	Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	R. Do not use natural gas piping as grounding electrode.
	S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	T. Install sleeves for piping penetrations of walls, ceilings, and floors.
	U. Install sleeve seals for piping penetrations of concrete walls and slabs.
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.5 VALVE INSTALLATION
	A. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	B. Install anode for metallic valves in underground PE piping.

	3.6 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. 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.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural gas service.  Install gasket concentrically positioned.
	G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten.
	H. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D2657.
	1. Plain-End Pipe and Fittings:  Use butt fusion.
	2. Plain-End Pipe and Socket Fittings:  Use socket fusion.


	3.7 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
	5. NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch.


	3.8 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural gas piping electrically continuous and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.9 LABELING AND IDENTIFYING
	A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.10 PAINTING
	A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting interior and exterior natural gas piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System: MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel (semigloss).
	d. Color:  Gray.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex (semigloss).
	d. Color:  Gray.

	2. Alkyd System: MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd (semigloss).
	d. Color:  Gray.


	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.11 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base.
	1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in Section 033000 "Cast-in-Place Concrete."


	3.12 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Underground natural gas piping shall be one of the following:
	1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line risers with tracer wire terminated in an accessible location.
	2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings.  Coat pipe and fittings with protective coating for steel piping.

	B. Aboveground natural gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
	A. Aboveground, branch piping NPS 1 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS THAN 5 PSIG
	A. Aboveground, branch piping NPS 1 and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.


	3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves in branch piping for single appliance shall be the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.




	233113 - Ductwork
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Division 23 Sections include the following:
	1. "Air Duct Accessories" for dampers, sound-control devices, duct-mounted access doors and panels, turning vanes, and flexible ducts.


	1.2 SUMMARY
	A. This Section includes rectangular and round metal ducts and plenums for heating, ventilating, and air-conditioning systems in pressure classes from minus 10 to plus 10-inch wg. Products specified herein include the following:
	1. Single-wall, rectangular ducts and fittings.
	2. Single-wall and round spiral-seam ducts and formed fittings.
	3. Sealants and gaskets.


	1.3 SYSTEM DESCRIPTION
	A. Duct system design, as indicated, has been used to select and size air-moving and distribution equipment and other components of air system.  Ductwork indicated on the drawings is schematic; therefore, changes in ductwork sizes and/or location shal...
	B. Duct dimensions indicated on drawings are the required clear, inside dimensions.

	1.4 ACTION SUBMITTALS
	1.5 QUALITY ASSURANCE
	A. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):  Generally, ductwork and ductwork supports shall meet the requirements of SMACNA's Publication "HVAC Duct Construction Standards--Metal and Flexible, 3rd Edition, 2005", a...
	B. Welding Standards:  Qualify welding procedures and welding personnel to perform welding processes for this Project according to AWS D1.1, "Structural Welding Code--Steel," for hangers and supports; AWS D1.2, "Structural Welding Code--Aluminum," for...
	C. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operations," Chapter 7, "Ducts," for kitchen grease and vapor hood ducts, unless otherwise indicated.
	D. Minimum Seal Class Requirements: Conform to requirements of 2009 International Energy Conservation Code and the referenced SMACNA standards except where these specifications exceed or modify those requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver sealant and firestopping materials to site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and mixing instructions for mu...
	B. Store and handle sealant and firestopping materials according to manufacturer's written recommendations.
	C. Protect shop fabricated and factory fabricated ductwork, accessories and purchased products from damage during shipping, storage and handling.  Prevent end damage and prevent dirt and moisture from entering ducts and fittings with a polyethylene fi...


	PART 2 - PRODUCTS
	2.1 SHEET METAL MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods, except as otherwise indicated or modified by this Section.  Sheet metal materials shall be fr...
	B. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A653 and ASTM A924, G90 coating designation; mill-phosphatized finish for surfaces of ducts exposed to view.  Minimum thickness permitted shall be 24 gauge.
	C. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet metal ducts; matching materials for aluminum and stainless-steel ducts.
	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum diameter for lengths longer than 36 inches.  Maximum diameter permitted is 1/2".

	2.2 SEALANT AND GASKETS
	A. Tapes:  One-step (peel and stick) pressure-sensitive duct sealing tapes, two-part tape systems, and similar sealing tapes are not permitted for sealing metal duct joints and penetrations.
	B. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	C. Indoor Duct Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Shall be flexible after curing.
	5. Water resistant.
	6. Mold and mildew resistant.
	7. VOC:  Maximum 75 g/L (less water).
	8. UL 181B-M listed; UL 723 Classified.
	9. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	10. Service:  Suitable for indoor or outdoor installations.

	D. Flanged Joint Sealant: Comply with ASTM C920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.

	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657.  This material, in addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle that will support fungal and/or bacterial growth.
	2. The use of gaskets with adhesive properties on fitting and duct connections shall not substitute for fastening hardware.

	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for 10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.3 HANGERS AND SUPPORTS
	A. Supports shall comply with Chapter 4 of the SMACNA Publication "HVAC Duct Construction Standards - Metal and Flexible, 3rd Edition, 2005, except as modified by this section.
	B. Building Attachments:  Concrete inserts, powder-actuated or mechanical-expansion fasteners, or structural-steel fasteners appropriate for building materials.
	C. Hanger Materials:  Galvanized, sheet steel strap or round, threaded steel rod.  Strap galvanizing shall be G90, or matching that of the supported duct, whichever is greater.
	1. Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for sheet steel width and thickness and for steel rod diameters.
	2. Do not use wire and cable hangers unless explicitly specified elsewhere in this Section.

	D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	1. Fasteners for galvanized ducts shall be zinc or cadmium coated.
	2. Blind rivets using pull-through mandrels are not permitted if they leave holes for air leakage.  Fasteners shall not project into duct interiors more than 1/2".

	E. Trapeze and Riser Supports: Steel shapes shall comply with ASTM A36. Aluminum shapes shall comply with ASTM B221.
	1. Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates.


	2.4 RECTANGULAR DUCT FABRICATION
	A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction with galvanized, sheet steel, according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", as modified by this specification.  Com...
	1. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class required for pressure classification.
	2. Materials:  Free from visual imperfections such as pitting, seam marks, roller marks, stains, and discolorations.

	B. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger and 0.0359-inch-thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are lined.
	C. Transverse Joints:  Prefabricated slide-on joints and components constructed using manufacturer's guidelines for material thickness, reinforcement size and spacing, and joint reinforcement.

	2.5 FLANGED DUCT CONNECTOR SYSTEMS
	A. A flanged duct connector system is acceptable for forming transverse joints on rectangular and round ductwork where the specified pressure class can be met.
	B. The system shall consist of factory-fabricated add-on flange connectors, gaskets, and related components and fasteners.  Materials shall be galvanized steel.  The system shall be suitable for ductwork having pressure ratings from +2 inches w.g. to ...
	1. Formed-on flanges, such as 'TDC' and 'TDF' systems, and similar systems using a flange that is formed directly from the duct end, are acceptable where the pressure class does not exceed 2" w.g., positive or negative.

	C. The duct connector system shall be applied in full conformance with the system manufacturer’s installation instructions and with all required sealants, gaskets, bolts, nuts, washers, and spring clip / cleats.
	1. Substitution of zip screws for the recommended galvanized steel spring clips (cleats) will not be permitted.  Spring clips shall be of the length, gauge, and quantity recommended by the system manufacturer.

	D. Flange Gaskets: Permanently flexible butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	1. Comply with UL 723 and meet Mil-C 18969B and TTS-S-001657.  This material, in addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle that will support fungal and/or bacterial growth.


	2.6 ROUND DUCT FABRICATION
	A. Round Ducts:  Fabricate ducts with standard spiral lock seams according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", 2005.
	1. Snap-lock and grooved type longitudinal seam construction is not acceptable.

	B. Transverse Joints Between Duct Sections and to Fittings:
	1. Ducts up to 20 Inches in Diameter:  Beaded sleeve joint consisting of an interior, center- beaded slip coupling, sealed before and after fastening, attached with sheet metal screws.
	2. Ducts 21 to 72 Inches in Diameter:  Van Stone joint consisting of a gasketed, flanged joint with two internal flanges formed on the duct end, two exterior flanges, and flange hardware.
	3. Ducts Larger Than 72 Inches in Diameter:  Companion angle flanged joints per SMACNA "HVAC Duct Construction Standards--Metal and Flexible," 2005, Figure 3-2.
	4. Gasketed Joints (all sizes):  Refer elsewhere in this Section for requirements for round duct joint O-ring seals:
	a. Round Ducts: Factory-fabricated connection system consisting of double-lipped, EPDM rubber gasket.  Manufacture ducts according to connection system manufacturer's tolerances.

	5. Draw-band, crimp, wedge bell, and outside sleeve joints are not acceptable.


	2.7 ROUND FITTING FABRICATION
	A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 2005, with metal thicknesses specified for spiral lock seam straight duct.
	B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess material projecting from body onto branch tap entrance.
	C. Elbows:  Fabricate in die-formed, gored, pleated, or mitered construction.  Fabricate center bend radius of die-formed, gored, and pleated elbows one and one-half times elbow diameter.  Unless elbow construction type is indicated, fabricate elbows ...
	1. Round Elbows, 12 Inches and Smaller:  Fabricate die-formed elbows for 45- and 90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle configuration or nonstandard diameter elbows with gored constru...
	2. Round Elbows, Larger Than 12 Inches:  Fabricate gored elbows.
	3. Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040-inch-thick with two-piece welded construction.
	4. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above.
	5. Pleated Elbows for Sizes through 14 Inches and Pressures through 10-Inch w.g.:  0.028 inch.



	PART 3 - EXECUTION
	3.1 DUCT APPLICATIONS
	A. Select and construct and seal duct systems components (ducts, fittings, and accessories) in accordance with the following SMACNA Static-Pressure and Seal Classes.  The pressure ratings indicated are minimum values:
	1. Ducts Located in Interior Spaces:  Unless otherwise indicated, construct rectangular and round ducts to the following:
	a. Supply and Return:  +/- 2-inch w.g. Seal Class “A”
	b. Exhaust Ducts Downstream of Fans:  +1-inch w.g, Seal Class "A"
	c. Exhaust Air Ducts Upstream of Fans:  -1-inch w.g, Seal Class "C"
	d. Transfer Air Ducts:  +1/2-inch w.g, Seal Class "C"


	B. All ducts shall be galvanized steel:
	C. All ducts shall be single wall.

	3.2 DUCT FITTING APPLICATIONS
	A. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Elbows." NOTE: All radii listed below are to the centerline of the duct, in the plane of change of direction.
	a. Supply ducts downstream of terminal units, exhaust and return ducts upstream of terminal units, and constant volume ducts, and duct systems lacking in terminal units and air valves:
	1) Radius Type RE 1 with minimum 1.5 radius-to-duct width (r-to-dw) ratio.
	2) Radius Type RE 1 with minimum 1.0 r-to-dw ratio.
	a) These are only permitted where a 1.5 r-to-dw elbow is demonstrated to not possibly fit in the available space by way of the ductwork shop drawing and coordination drawing review and approval process.

	3) Mitered Type RE 2 with single-width vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."

	b. Supply ducts upstream of terminal units, return and exhaust ducts downstream of terminal units and air valves:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with single-width vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."

	c. All other elbow types (e.g. RE 4 un-vaned square ells, RE 6, 7, 8, 9, or 10 ells, etc.) are not permitted.
	1) Exception: Type RE 4 ells are permitted in transfer ducts and in ducts where the peak velocity is less than 750 feet per minute.


	2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3- 1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) 1.0 centerline radius-to-diameter ratio and four segments for 90-degree elbow.  These are only permitted where a 1.5 centerline radius-to-diameter elbow is demonstrated to not possibly fit in the available space by way of the ductwork shop drawing ...
	2) 1.5 centerline radius-to-diameter ratio and five segments for 90-degree elbow.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Segmented and welded. Maximum 22.5-degree change in direction per segment (i.e. 5 segment elbow for 90 deg. change in direction).


	B. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-6, "Branch Connections."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch: Bell tap.  A plain tap may be used only where the height of the rectangular main is insufficient.

	2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Conical tap or 45 degree lateral, as indicated on the Drawings.


	C. Rectangular Duct Divided Flow Branches:  Type 1 or 2 per Figure 2-5 of the referenced SMACNA Standard.
	D. Vertical and Horizontal Offsets:  Full duct dimensions shall be maintained.  Use a pair of elbows complying with the above provisions.  Elbows with the smallest number of degrees of change in direction that will possibly fit in the available space ...
	E. Transitions:  Change in duct sizes shall be made with transitions.  Transitions shall have not more than a 30-degree angle parallel to the airflow for a one-sided transition or 15 degree angle for a two sided transition.

	3.3 DUCT INSTALLATION, GENERAL
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Construct and install each duct system for the specific duct pressure classification specified.
	C. Install round ducts in lengths not less than 12 feet, unless interrupted by fittings.
	D. Install ducts with fewest possible joints.
	E. Install fabricated fittings for changes in directions, changes in size and shape, and connections.
	F. Install couplings tight to duct wall surface with a minimum of projections into duct.
	G. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to building lines; avoid diagonal runs.
	H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	J. Where ductwork is to be lined with insulation, sizes indicated on the drawings shall be interpreted as indicating clear dimensions inside the insulation.  Adjust actual sheet metal dimensions accordingly.  Shape and location of ducts may be changed...
	K. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions, unless specifically indicated.
	L. Coordinate layout with suspended ceiling, fire and smoke-control dampers, lighting layouts, and similar finished work.
	M. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and electrical equipment spaces and enclosures.
	N. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, and are exposed to view, conceal space between construction opening and duct or duct insulation with sheet metal flanges of same metal thicknes...
	O. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, install appropriately rated fire damper, sleeve, and firestopping sealant.  Fire and smoke dampers are specified in Division 23 Section "Air Duct A...
	P. Painting:  Paint interiors of metal ducts that do not have duct liner for 24 inches upstream of registers and grilles.  Apply one coat of flat, black, latex finish coat over a compatible galvanized-steel primer.  Paint materials and application req...
	Q. Provide 1/2" galvanized steel wire mesh screen on open-end duct air inlets (i.e. return and exhaust duct inlets not provided with a grille).  Secure screen to flanged duct end with so with a hem and fasteners, with no sharp mesh edges exposed.

	3.4 SEAM AND JOINT SEALING
	A. General: Seal duct seams and joints according to the duct pressure classes and seal classes specified and as described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", unless more restrictive requirements are indicated in this s...
	B. Seal externally insulated ducts before insulation installation.
	C. Seal duct seams and joints according to, the referenced SMACNA standard or this Section, whichever is most restrictive/demanding:
	1. For ducts where Seal Class A is indicated, seal transverse joints, longitudinal seams and wall penetrations.
	2. For ducts where Seal Class B is indicated, seal transverse joints and longitudinal seams.
	3. For ducts where Seal Class C is indicated, seal transverse joints only.
	4. Regardless of the Seal Class specified, any joint, seam, or wall penetration through which air leakage makes an audible noise shall be sealed till the leakage is no longer audible.

	D. All seams and joints in outside air intake ducts and plenums shall be sealed water-tight with commercial grade clear silicon sealant.  Refer to the Article "Custom, Shop-Fabricated Plenums and Casings" herein.

	3.5 HANGING AND SUPPORTING
	A. Unless otherwise indicated or specified, install rigid round and rectangular metal duct with support systems indicated in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	1. Supporting ductwork and associated equipment from metal roof and floor decking is prohibited.  All ductwork and associated equipment shall be supported from building structural system.

	B. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and...
	C. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 feet.
	D. Install upper attachments to building structural system.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.6 CONNECTIONS
	A. Connect equipment with flexible connectors according to Division 23 Section "Air Duct Accessories."
	B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", 2005, unless detailed otherwise on the Drawings.

	3.7 INSTALLATION OF INTERIOR, EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with either a No. 3 or No. 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration cau...
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.  Coordinate duct elevations and locations with the lighting and sprinkler layouts.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.
	F. Provide the ductwork and hangers and supports with a paint finish as specified in Division 09.  Paint exposed ductwork colors as selected by the Architect.

	3.8 ADJUSTING
	A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow.
	B. Refer to notes on the Drawings for procedures.



	233300 - Air Duct Accessories
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Backdraft dampers
	2. Manual-volume dampers
	3. Motor operated dampers
	4. Turning vanes
	5. General duty duct-mounted access doors and panels
	6. Flexible connectors
	7. Duct accessory hardware.
	8. Remote damper operators


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required clearances, method of field assembly, components, location, and size of each field connection.  Detail the following:
	1. Special fittings and manual-volume-damper installations.


	1.4 QUALITY ASSURANCE
	A. NFPA Compliance:  Comply with the following NFPA standards:
	1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
	2. NFPA 80 and NFPA 105 for testing and inspection of fire dampers, smoke dampers and combination fire/smoke dampers.
	B. Combustion Ratings.  All duct accessory materials shall be equal to or less than the combustion ratings noted below when tested in accordance with ASTM E84, UL723 and NFPA255.
	1. Flame Spread Classification: < 25
	2. Smoke Development Rating: < 50

	C. All duct accessories shall meet or exceed the SMACNA pressure class standards for the ductwork system in which they are installed, or the specified ratings, whichever are higher.
	D. Damper pressure drop and air leakage ratings shall be based on tests and procedures performed in accordance with AMCA 500-D.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.
	1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed.
	2. Smoke and Combination Fire-Smoke Damper Motors:  Furnish one (1) of each type installed.



	PART 2 - PRODUCTS
	2.1 DAMPERS
	A. General: The following general provisions apply to all dampers, unless noted otherwise:
	1. Dampers shall be rated for no less than 2,000 feet per minute (fpm).
	2. Dampers shall be pressure rated for no less than the system pressure to which they are connected, or the specified rating herein, whichever is higher.
	3. Nominal damper dimensions shall match the connecting ductwork size indicated.
	4. Contractor shop fabricated dampers are not acceptable.  Dampers shall be factory fabricated by one of the manufacturers listed herein.

	B. Backdraft Dampers:
	1. Backdraft dampers shall be factory made of minimum .050" extruded 6063-T5 aluminum blades supported on aluminum or zinc plated steel rods, in nylon bearings, set in minimum .063" 6065-T5 extruded aluminum frame. Blades shall be fitted with PVC inse...
	a. Exhaust fans equipped with backdraft dampers shall be furnished with dampers conforming to the requirements of this specification and shall be furnished with dampers full size of connecting collar.


	C. Rectangular Manual Balancing Volume Control Dampers:
	1. Volume control dampers shall be of the factory fabricated opposed blade, multi-louver type, controlled from a single point using linkages and a manual, locking quadrant.  On insulated ducts, the quadrant shall have a minimum 2" standoff bracket to ...
	a. At the Contractor's option, for rectangular dampers no taller than 8", a single blade type damper complying with all other provisions indicated above may be provided,
	b. At the Contractor's option, for rectangular dampers no taller than 12" on systems specified with a pressure rating of 1" w.g. or less, a single blade type damper complying with all other provisions indicated above may be provided, however the beari...


	D. Round Manual Balancing Volume Control Dampers:
	1. Factory fabricated, single blade, center pivoted, constructed of galvanized sheet steel, minimum 22-gauge blade and frame for diameters up to 12", and minimum 20-gauge blade and frame for diameters larger than 12".  Damper shall be controlled from ...
	a. For systems with a specified pressure class above 2" w.g. and up to 4" w.g., the Contractor shall provide one of the following:
	1) Provide a square, multi-blade damper as specified above with a pair of square-to-round transitions. The height and width of the square damper shall match the round duct diameter indicated.
	2) Provide a round damper with a pressure rating meeting or exceeding the specified pressure class of the connected duct system.



	E. Motor Operated Dampers: Provide motor operated dampers at locations indicated on the drawings.  Dampers shall bear the AMCA label for air leakage.  The dampers shall be of the various sizes shown and shall meet AMCA leakage Class 1 or 1A per AMCA 5...
	1. Damper motors shall be 120 volt two-position type, spring return, normally-closed, with gear train submerged in oil and sealed in die-cast aluminum case.  Motors shall be provided with integral thermal overload protection.  Damper operators shall b...


	2.2 TURNING VANES
	A. Turning vanes shall be installed at each change in direction of square or rectangular supply air ductwork and shall be of sizes to suit ductwork.  Turning vanes shall be constructed of the same material as the ductwork in which they are installed. ...

	2.3 GENERAL DUTY ACCESS DOORS
	A. Access Doors:  Furnish and install access doors and frames to permit inspection, operation and maintenance of devices concealed behind the sheetmetal work.  Provide duct access doors of insulated double panel construction, not less than 22-gauge, g...
	1. Sizing:  Provide duct access doors not smaller than 18" x 18".  Provide ducts smaller than 18" in width with access doors two inches less in width than the width of the duct.  Minimum dimension of one side shall be 18".
	2. Systems designed for 2” w.g. (SMACNA Seal Class B or C), shall utilize a hinged, cam, or hinged-and-cam square-framed access door.
	3. Systems designed for 3” w.g. and above and for all systems designed for SMACNA Seal Class A, shall utilize a sandwich-type access door.  Construct doors in accordance with Figure 7-3 of the 2005 SMACNA Manual, “HVAC Duct Construction Standards, Met...


	2.4 ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments, and length to suit duct insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

	2.5 FLEXIBLE CONNECTORS
	A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with UL 181, Class 1.
	B. Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel, or 0.032-inch-thick aluminum sheets.  Provide metal matching the connected ducts.
	C. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd.
	2. Minimum Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature:  Minus 40 to plus 200 deg F.


	2.6 REMOTE DAMPER OPERATORS
	A. Description: Cable system designed for remote manual damper adjustment.  Tubing shall be brass or aluminum, and the cable shall be stainless steel.  The cable shall be up to 50 feet long, if required.
	1. Locate the operator above the nearest accessible tile ceiling and label, indicating which diffuser or grille is associated with the operator.
	2. Where no accessible ceiling is located within 50 feet of the damper, provide a recessed wall or ceiling mounting box for the operator.  The box shall have a stainless-steel cover plate.  Coordinate the locations with the Architect and show on the d...



	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", except as elsewhere modified by the project Specifications or Drawings.
	B. Install duct accessories of materials suited to duct materials.  Unless otherwise noted, use galvanized-steel or aluminum accessories in galvanized-steel ducts, stainless-steel accessories in stainless-steel ducts, and aluminum or stainless-steel a...
	C. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	D. Install remote cable damper operators to provide for remote damper adjustment where dampers are not easily accessible through a lay-in tile ceiling.
	E. Provide test holes at fan inlets and outlets and elsewhere as indicated or required for balancing.
	F. Set dampers to fully open position before testing, adjusting, and balancing.
	G. General Duty Access Door Installation:  Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment.  The bottom of the duct is also acceptable where clearance to the sides of the duct i...
	1. On both sides of duct coils.
	2. Upstream from duct filters.
	3. At outdoor-air intake plenums.  Only side mounting is permitted.
	4. Downstream from control dampers and backdraft dampers
	5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
	6. Upstream or downstream of other control devices requiring inspection.
	7. Elsewhere as indicated or shown.

	H. Flexible Connector Installation:  Install flexible connectors to connect ducts to vibrating equipment, unless the equipment is rigidly supported or anchored, and is provided with internal vibration isolation and flexible connector(s).  Transverse c...
	1. Install thrust limits (restraints) along the centerline of thrust, symmetrical on both sides of fans and fan-containing equipment that operate with an external static pressure exceeding 5" w.g.  Attach thrust limits at centerline of thrust and adju...


	3.2 ADJUSTING
	A. Adjust duct accessories for proper settings.
	B. Adjust backdraft damper counter-balance devices to assist closing or opening as indicated or required.
	C. Final positioning of manual-volume dampers is specified in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.3 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Inspect turning vanes for proper and secure installation.
	4. Operate remote damper operators to verify full range of movement of operator and damper.




	233423 - HVAC Power Ventilators
	PART 1 - GENERAL
	1. Centrifugal roof ventilators.
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor rankings 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.
	1.5 CLOSEOUT SUBMITTALS

	PART 2 - PRODUCTS
	2.1 CENTRIFUGAL ROOF VENTILATORS
	A. Housing:  Removable, spun-aluminum, dome top and outlet baffle, square, one-piece, aluminum base with venturi inlet core.
	B. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.
	C. Belt Drives:
	1. Resiliently mounted to housing
	2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.
	3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings.
	4. Pulleys:  Cast-iron, adjustable-pitch motor pully.
	5. Fan and motor isolated from exhaust airstream.

	D. Accessories:
	1. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close when fan stops.

	E. Roof Curbs:  Galvanized steel, mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass insulation adhered to inside walls, and 1-1/2-inch wood nailer.  Size as required to suit roof opening and fan base.
	1. Configuration:  Self-flashing without a cant strip, with mounting flange.
	2. Overall Height:  12 inches.


	2.2 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motor specified in Section 230500 “Common Work Results for HVAC.”
	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:  Open Drip Proof

	2.3 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...
	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 ...


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Section 077200 “Roof Accessories.”
	C. Ceiling Units:  Suspend units from structure, use steel wire or metal straps.
	D. Support suspended units from structure using threaded steel rods and elastomeric hangers.
	E. Install units with clearances for service and maintenance.

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.
	B. Install ducts adjacent to power ventilators to allow service and maintenance.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	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 and test inspection report.

	3.4 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.



	233713 - Diffusers
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Rectangular and square ceiling diffusers.
	2. Fixed face grilles.

	B. Related Sections:
	1. Section 233300 "Air Duct Accessories" for volume-control dampers not integral to diffusers, registers, and grilles.


	1.3 SUBMITTALS
	A. Product Data:  None Required.

	PART 2 -  PRODUCTS
	2.1 CEILING DIFFUSERS
	A. Rectangular and Square Ceiling Diffusers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include:
	a. Shoemaker FTD.

	2. Material:  Steel.
	3. Finish:  Soft white.
	4. Face Style:  4-Cone.
	5. Mounting:  T-bar.
	6. Pattern:  4 Way.
	7. Size:  As per dwgs.
	8. Bowtie Damper.

	b. Shoemaker DVD 700.
	1. Material:  Steel.
	2. Finish:  Soft white.
	3. Face Style:  Louvered.
	4. Mounting:  T-bar.
	5. Pattern:  1, 2, 3, 4 Way Pattern.
	6. Size:  As per dwgs.


	2.2 REGISTERS AND GRILLES
	A. Fixed Face Grille:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include:
	a. Shoemaker 700-600.

	2. Material:  Aluminum.
	3. Finish:  Baked enamel, white.
	4. Face Arrangement:  1/2-by-1/2-by-1/2-inch Aluminum Lattice.
	5. Size:  24x24.

	B. Exhaust Register:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include:
	a. Shoemaker 700-600.

	2. Material:  Aluminum.
	3. Finish:   Soft white.
	4. Face Arrangement: 1/2-by-1/2-by-1/2-inch lattice.
	5. Size:  Indicated on drawings.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	235100 - Breechings Chimneys and Stacks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Listed double-wall vents.


	1.3 QUALITY ASSURANCE
	A. Source Limitations:  Obtain listed system components through one source from a single manufacturer.
	B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing calculations.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include the following:

	1.5 COORDINATION
	A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Section 077200 “Roof Accessories.”

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of venting system that fail in materials or workmanship within specified warranty period.  Failures include, but are not limited to, structu...
	1. Warranty Period: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1         PERFORMANCE REQUIREMENTS
	A. The pre-fabricated chimney, breeching and components shall be listed as an Industrial Chimney by Intertek in the United States and Canada according to UL/ULC standard for use with building heating appliances which produce exhausted flue gases at a ...
	B. The factory built breeching system shall be made in accordance with NFPA 211. This stack system shall be designed and installed to be gas tight. It shall be listed by Intertek in accordance with UL103 to withstand up to 60-inch internal water colum...
	2.3 LISTED TYPE B VENTS
	A. Description: Double-wall metal vents tested according to UL 441 and rated for 400 deg F continuously for Type B; with neutral or negative flue pressure complying with NFPA 21.
	B. Inner Shell:  0.024” stainless steel 304. Inner shell and outer jacket separated by at least a 1/4-inch airspace.
	C. Outer Jacket:  0.024” stainless steel 304.
	D. Accessories:  Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs as vent-pipe straigh...
	1. Terminations:  Round chimney top designed to exclude minimum 98 percent of rainfall.


	2.4 GUYING AND BRACING MATERIALS
	A. Cable:  Three stainless steel, stranded wires of the following thickness:
	1. Minimum Size:  1/4 inch in diameter.
	2. For ID Sizes 4 to 15 Inches:  5/16 inch.

	B. Pipe:  aluminum, NPS 1-1/4.
	C. Angle Iron:  aluminum, 2 by 2 by 0.25 inch.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 APPLICATION
	A. Listed Type B Vents:  Vents for certified gas appliances.

	3.3 INSTALLATION OF LISTED VENTS AND CHIMNEYS
	A. Locate to comply with minimum clearances from combustibles and minimum termination heights according to product listing, local building code, or NFPA 211, whichever is most stringent.
	B. Seal between sections of vents with manufacturer’s standard section locks according to manufacturer's written installation instructions.
	C. Use double wall B-vents except at short connectors and adaptors at appliance connections. These may be single wall duct.
	D. Lap joints in direction of flow.
	E. Support vents at intervals recommended by manufacturer to support weight of vents and all accessories, without exceeding appliance loading.
	F. Provide tee with drip leg and cleanout cap at bottom of vertical rise.
	G. Slope breechings down at 1/4 inch per foot in direction of drip leg.
	H. Extend vent vertically a minimum of 5’-0” above heating appliance, to a minimum of 2’-0” between bottom of termination cap and roof surface.
	I. Limit horizontal connector length to 75 percent of vertical rise. Extend vertical rise if necessary.
	J. Erect stacks plumb to finished tolerance of no more than 1 inch out of plumb from top to bottom.
	K. Maintain required clearances between flue material surfaces and adjacent combustible and non-combustible building materials.
	L. Use only factory fabricated materials. Do not field modify the materials for final assembly except for adaptors at connection to appliance.
	M. Provide tall cone flat roof flashing thimble and storm collar at roof penetration.
	N. Provide fire stopping spacers where vent extends through a floor.

	3.4 CLEANING
	A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.
	B. Provide temporary closures at ends of stacks that are not completed or connected to equipment.
	END OF SECTION 235100



	235533 - Gas-Fired Unit Heaters
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	1.2 SUMMARY
	1.3 ACTION SUBMITTALS
	1.4 CLOSEOUT SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 WARRANTY

	PART 2 - PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 MANUFACTURED UNITS
	A. Description:  Factory assembled, pipe, and wired and complying with ANSI Z83.8/CSA2.6.
	B. Gas Type:  Design burner for natural gas having characteristics same as those of gas available at Project site.
	C. Type of Venting:  Powered vented.
	D. Housing: Steel, with integral draft hood and inserts for suspension mounting rods.
	1. External Casings and Cabinets:  Powder coating over corrosion-resistant-treated surface.

	E. Heat Exchanger:  Aluminized steel.
	F. Burner Material:  Aluminized steel with stainless-steel inserts.
	G. Propeller Unit Fan:
	1. Formed-steel propeller blades riveted to heavy-gage steel spider bolted to cast-iron hub, dynamically balanced, and resiliently mounted.
	2. Fan-Blade Guard: Galvanized steel, complying with OSHA specifications, removable for maintenance.

	H. Motors:
	1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230500 “Common Work Results for HVAC.”

	I. Controls:  Regulated redundant gas valve containing pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.
	1. Gas Control Valve:  Single stage.
	2. Ignition:  Electronically controlled electric spark with flame sensor.
	3. Fan Thermal Switch:  Operates fan on heat-exchanger temperature.
	4. Vent Flow Verification:  Differential pressure switch to verify open vent.
	5. Control transformer.
	6. High Limit:  Thermal switch or fuse to stop burner.
	7. Wall-Mounted Thermostat:
	a. Single stage.
	b. Fan on-off automatic switch.
	c. 24-V ac.
	d. 50 to 90 deg F (10 to 32 deg C) operating range.


	J. Electrical Connection: Factory wire motors and controls for a single electrical connection.


	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install and connect gas-fired unit heaters and associated gas and vent features and systems according to NFPA 54, applicable local codes and regulations, and manufacturer's written instructions.

	3.2 EQUIPMENT MOUNTING
	A. Suspended Units:  Suspend from substrate using threaded rods, spring hangers, and building attachments.  Secure rods to unit hanger attachments.  Adjust hangers so unit is level and plumb.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to gas-fired unit heater, allow space for service and maintenance.
	C. Gas Piping: Comply with Section 231123 "Facility Natural Gas Piping."  Connect gas piping to gas train inlet; provide union with enough clearance for burner removal and service.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	2. Verify bearing lubrication.
	3. Verify proper motor rotation.
	4. Test Reports:  Prepare a written report to record the following:
	a. Test procedures used.
	b. Test results that comply with requirements.
	c. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.


	B. Gas-fired unit heater will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial temperature and humidity set points.
	B. Adjust burner and other unit components for optimum heating performance and efficiency.

	3.6 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired unit heaters.



	237413 - Packaged Outdoor Central-Station Air-Handling Units
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with the following components and accessories:
	1. Direct-expansion cooling.
	2. Gas furnace.
	3. Economizer outdoor- and return-air damper section.
	4. Integral, space temperature controls.
	5. Roof curbs.


	1.3 DEFINITIONS
	A. DDC:  Direct-digital controls.
	B. ECM:  Electrically commutated motor.
	C. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during cooling operations and to absorb heat during heating operations.  "Outdoor air" is defined as the air outside the building or taken from outdoors and no...
	D. RTU: Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, central-station air-handling units.  This abbreviation is used regardless of whether the unit is mounted on the roof or on a concrete base on ground.
	E. Supply-Air Fan:  The fan providing supply air to conditioned space.  "Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating apparatus.
	F. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide cooling) during cooling operations and to reject heat (provide heating) during heating operations.  "Supply air" is defined as the air entering a space ...
	G. VVT: Variable-air volume and temperature.

	1.4 ACTION SUBMITTALS
	A. Product Data:  Include manufacturer's technical data for each RTU, including rated capacities, dimensions, required clearances, characteristics, furnished specialties, and accessories.

	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Special warranty specified in this Section.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For RTUs to include in emergency, operation, and maintenance manuals.

	1.7 MATERIAL MAINTENANCE SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters:  One set of filters for each unit.


	1.8 QUALITY ASSURANCE
	A. ARI Compliance:
	1. Comply with ARI 203/110 and ARI 303/110 for testing and rating energy efficiencies for RTUs.
	2. Comply with ARI 270 for testing and rating sound performance for RTUs.

	B. ASHRAE Compliance
	1. Comply with ASHRAE 15 for refrigeration system safety.
	2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.
	3. Comply with applicable requirements in ASHRAE 62.1, Section 5 – “Systems and Equipment” and Section 7 – “Construction and Startup.”

	C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B.
	E. UL Compliance:  Comply with UL 1995.
	F. 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.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace components of RTUs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years from date of Substantial Completion.
	2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less than 10 years from date of Substantial Completion.



	PART 2 - PRODUCTS
	2.1 CASING
	A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels and knockouts with grommet seals for electrical and piping connections and lifting lugs.
	C. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.
	1. Materials:  ASTM C 1071, Type I.
	2. Liner materials shall have air-stream surface coated with an erosion- and temperature-resistant coating or faced with a plain or coated fibrous mat or fabric.
	3. Liner Adhesive:  Comply with ASTM C 916, Type I.

	D. Condensate Drain Pans:  Formed sections of galvanized-steel sheet, a minimum of 2 inches deep, and complying with ASHRAE 62.D.1.
	1. Double-Wall Construction:  Fill space between walls with foam insulation and seal moisture tight.
	2. Drain Connections:  Threaded nipple.
	3. Pan-Top Surface Coating:  Corrosion-resistant compound.

	E. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	2.2 FANS
	A. Direct-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, ECM motor resiliently mounted in the fan inlet.  Aluminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls.
	B. Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, single-speed motor installed on an adjustable fan base resiliently mounted in the casing.  Aluminum or painted-steel wheels, and galvanized- or pa...
	C. Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated motor.

	2.3 COILS
	A. Supply-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with equalizing-type vertical distributor.
	2. Split:  Interlaced.
	3. Condensate Drain Pan:  Galvanized steel with corrosion-resistant coating formed with pitch and drain connections complying with ASHRAE 62.1.

	B. Outdoor-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.


	2.4 REFRIGERANT CIRCUIT COMPONENTS
	A. Compressor:  Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief, and crankcase heater.
	B. Refrigeration Specialties:
	1. Refrigerant:  R-410A.
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.


	2.5 AIR FILTRATION
	A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.
	1. Pleated:  Minimum 90 percent arrestance, and MERV 7.


	2.6 GAS FURNACE
	A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54.
	1. CSA Approval: Designed and certified by and bearing label of CSA.

	B. Burners: Stainless steel.
	1. Fuel:  Natural gas.
	2. Ignition:  Electronically controlled electric spark or hot surface igniter with flame sensor.

	C. Heat-Exchanger and Drain Pan: Stainless steel.
	D. Venting:  Gravity vented.
	E. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.
	F. Safety Controls:
	1. Gas Control Valve:  Two stage.
	2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.


	2.7 DAMPERS
	A. Outdoor and Return-Air Mixing Dampers:  Parallel or opposed-blade galvanized-steel dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  Connect operating rods with common linkage and interconnec...

	2.8 ELECTRICAL POWER CONNECTION
	A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.9 CONTROLS
	A. Basic Unit Controls:
	1. Control-voltage transformer.
	2. Wall-mounted thermostat or sensor with the following features:
	a. Fan on-auto switch.
	b. Automatic changeover.
	c. Adjustable deadband.
	d. Unoccupied-period-override push button.


	B. DCC Controller:
	1. Controller shall have volatile-memory backup.
	2. Safety Control Operation:
	a. Smoke Detectors:  Stop fan and close outdoor-air damper if smoke is detected.  Provide additional contracts for alarm interface to fire alarm control panel.

	3. Scheduled Operation:  Occupied and unoccupied periods on seven-day clock with a minimum of two programmable periods per day.
	4. Unoccupied Period:
	a. Heating Setback:  10 deg F.
	b. Cooling Setback:  10 deg F.
	c. Override Operation:  Two hours.

	5. Supply Fan Operation:
	a. Occupied Periods:  Run fan continuously.
	b. Switch reversing valve for heating or cooling mode on air-to-air heat pump.

	6. Refrigerant Circuit Operation:
	a. Cycle or stage compressors to match compressor output to cooling load to maintain room temperature.  Cycle condenser fans to maintain maximum hot-gas pressure.
	b. Switch reversing valve for heating or cooling mode on air-to-air heat pump.

	7. Gas Furnace Operation:
	a. Occupied Periods:  Stage burner to maintain room temperature.
	b. Unoccupied Periods: Cycle burner to maintain setback temperature.

	8. Economizer Outdoor-Air Damper Operation:
	a. Occupied Periods:  Open to fixed minimum intake, and maximum 100 percent of the fan capacity to comply with ASHRAE Cycle II.  Controller shall permit air-side economizer operation when outdoor air is less than 60 deg F.  Use outdoor-air enthalpy to...
	b. Unoccupied Periods:  Close outdoor-air damper and open return-air damper.



	2.10 ACCESSORIES
	A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if required.
	B. Hail guards of galvanized steel painted to match casing.

	2.11 ROOF CURBS
	A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.
	1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.
	a. Materials: ASTM C 1071, Type I or II.
	b. Thickness:  2 inches.

	2. Application:  Factory applied with adhesive and mechanical fasteners to the internal surface of curb.
	a. Liner Adhesive:  Comply with ASTM C 916, Type I.
	b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical attachment, or welding attachment to duct without damaging liner when applied as recommended by manufacturer and without causing leakage in cabinet.
	c. Liner materials applied in this location shall have air-stream surface coated with a temperature-resistant coating or faced with a plain or coated fibrous mat or fabric depending on service air velocity.
	d. Liner Adhesive:  Comply with ASTM C 916, Type I.


	B. Curb Height:  14 inches.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Examine roofs for suitable conditions where RTUs will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual,” Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts."  Install RTUs on cur...

	3.3 CONNECTIONS
	A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	B. Install piping adjacent to RTUs to allow service and maintenance.
	1. Gas Piping:  Comply with applicable requirements in Section 231123 "Facility Natural Gas Piping."  Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and...

	C. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the general arrangement of ducts.  The following are specific connection requirements:
	1. Install ducts to termination at top of roof curb.
	2. Remove roof decking only as required for passage of ducts.  Do not cut out decking under entire roof curb.
	3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 233300 "Air Duct Accessories."
	4. Install return-air duct continuously through roof structure.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	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.  Report results in writing.

	B. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	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.

	C. Remove and replace malfunctioning units and retest as specified above.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
	1. Inspect for visible damage to unit casing.
	2. Inspect for visible damage to furnace combustion chamber.
	3. Inspect for visible damage to compressor, coils and fans.
	4. Inspect internal insulation.
	5. Verify that labels are clearly visible.
	6. Verify that clearances have been provided for servicing.
	7. Verify that controls are connected and operable.
	8. Verify that filters are installed.
	9. Clean condenser coil and inspect for construction debris.
	10. Clean furnace flue and inspect for construction debris.
	11. Connect and purge gas line.
	12. Remove packing from vibration isolators.
	13. Inspect operation of barometric relief dampers.
	14. Verify lubrication on fan and motor bearings.
	15. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	16. Adjust fan belts to proper alignment and tension.
	17. Start unit according to manufacturer’s written instructions.
	a. Start refrigeration system.
	b. Do not operate below recommended low-ambient temperature.
	c. Complete startup sheets and attach copy with Contractor's startup report.

	18. Inspect and record performance of protective devices, verify sequences.
	19. Operate unit for an initial period as recommended or required by manufacturer.
	20. Perform the following operations for both minimum and maximum firing. Adjust burner for peak efficiency.
	a. Measure gas pressure on manifold.
	b. Inspect operation of power vents.
	c. Measure combustion-air temperature at inlet to combustion chamber.
	d. Measure flue-gas temperature at furnace discharge.
	e. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and oxygen concentration.
	f. Measure supply-air temperature and volume when burner is at maximum firing rate and when burner is off.  Calculate useful heat to supply air.

	21. Calibrate thermostats.
	22. Adjust and inspect high-temperature limits.
	23. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers.
	24. Start refrigeration system and measure and record the following when ambient is a minimum of 15 deg F above return-air temperature:
	a. Coil leaving-air, dry- and wet-bulb temperatures.
	b. Coil entering-air, dry- and wet-bulb temperatures.
	c. Outdoor-air, dry-bulb temperature.
	d. Outdoor-air-coil, discharge-air, dry-bulb temperature.

	25. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency shutdown.
	26. Measure and record the following minimum and maximum airflows. Plot fan volumes on fan curve.
	a. Supply-air volume.
	b. Return-air volume.
	c. Relief-air volume.
	d. Outdoor-air intake volume.

	27. Simulate maximum cooling demand and inspect the following:
	a. Compressor refrigerant suction and hot-gas pressures.
	b. Short circuiting of air through condenser coil or from condenser fans to outdoor-air intake.

	28. Verify operation of remote panel including pilot-light operation and failure modes. Inspect the following:
	a. High-temperature limit on gas-fired heat exchanger.
	b. Low-temperature safety operation.
	c. Filter high-pressure differential alarm.
	d. Economizer to minimum outdoor-air changeover.
	e. Relief-air fan operation.
	f. Smoke and firestat alarms.

	29. After startup and performance testing and prior to Substantial Completion, replace existing filters with new filters.


	3.6 CLEANING AND ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site during other-than-normal occupancy hours...
	B. After completing system installation and testing, adjusting, and balancing RTU and air-distribution systems, clean filter housings and install new filters.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain RTUs.



	260519 - Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Requirements:
	1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems communications cables and Classes 1, 2 and 3 control cables.


	1.3 ACTION SUBMITTALS
	A. Product Data:  None Required

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B.  Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658.
	C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.
	D. Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger, except VFC cable, which shall be extra flexible stranded.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-2-THWN-2, single conductors in raceway.
	B. Exposed Feeders:  Type THHN-2-THWN-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-THWN-2, single conductors in raceway.
	D. Feeders in Cable Tray:  Type THHN-2-THWN-2, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, single conductors in raceway.
	F. Branch Circuits in Cable Tray:  Type THHN-2-THWN-2, single conductors in raceway.
	G. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."



	260523 - Control-Voltage Electrical Power Cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Multimode optical-fiber cabling.
	2. Low-voltage control cabling.
	3. Control-circuit conductors.
	4. Identification products.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	C. Plenum:  A space forming part of the air distribution system to which one or more air ducts are connected.  An air duct is a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.
	D. RCDD:  Registered Communications Distribution Designer.

	1.4 SUBMITTALS
	A. Product Data: None required.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

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

	B. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces:  As determined by testing identical products according to UL 1666.
	C. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum Building Spaces:  As determined by testing identical products according to UL 1685.

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


	2.4 CONTROL-CIRCUIT CONDUCTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Class 1 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway, complying with UL 44.
	C. Class 2 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway, complying with UL 44.
	D. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway, complying with UL 44.
	E. Class 2 Control Circuits and Class 3 Remote-Control and Signal Circuits That Supply Critical Circuits:  Circuit Integrity (CI) cable.
	1. Smoke control signaling and control circuits.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF RACEWAYS AND BOXES
	A. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway selection and installation requirements for boxes, conduits, and wireways as supplemented or modified in this Section.
	1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 inches (64 mm) deep.
	2. Flexible metal conduit shall not be used.

	B. Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends between pull points.
	C. Install manufactured conduit sweeps and long-radius elbows if possible.
	D. Raceway Installation in Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard if a single piece of plywood is installed, or in the corner of the room if multiple sheets of plywood are installed around perimeter walls of the room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard if entering the room from overhead.
	4. Extend conduits 3 inches (75 mm) above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1 and NFPA 70.
	B. General Requirements for Cabling:
	1. Comply with TIA-568-C Series of standards.
	2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems."
	3. Terminate all conductors and optical fibers; no cable shall contain unterminated elements. Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	4. Cables may not be spliced.
	5. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured ...
	7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Do not use heat lamps for heating.
	9. Pulling Cable:  Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems." Monitor cable pull tensions.
	10. Support:  Do not allow cables to lay on removable ceiling tiles.
	11. Secure:  Fasten securely in place with hardware specifically designed and installed so as to not damage cables.

	C. Installation of Control-Circuit Conductors:
	1. Install wiring in raceways. Comply with requirements specified in Section 260533 "Raceways and Boxes for Electrical Systems."

	D. Optical-Fiber Cable Installation:
	1. Comply with TIA-568-C.3.
	2. Terminate cable on connecting hardware that is rack or cabinet mounted.

	E. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm) above ceilings by cable supports not more than 30 inches (760 mm) apart.
	3. Cable shall not be run through or on structural members or in contact with pipes, ducts, or other potentially damaging items.  Do not run cables between structural members and corrugated panels.

	F. Installation of Cable Routed Exposed under Raised Floors:
	1. Install plenum-rated cable only.
	2. Install cabling after the flooring system has been installed in raised floor areas.
	3. Below each feed point, neatly coil a minimum of 72 inches (1830 mm) of cable in a coil not less than 12 inches (305 mm) in diameter.


	3.3 REMOVAL OF CONDUCTORS AND CABLES
	A. Remove abandoned conductors and cables.  Abandoned conductors and cables are those installed that are not terminated at equipment and are not identified for future use with a tag.

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


	3.5 FIRESTOPPING
	A. Comply with TIA-569-B, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping" Chapter.

	3.6 GROUNDING
	A. For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, "Bonding and Grounding (Earthing)" Chapter.
	B. For low-voltage control wiring and cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

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



	260526 - Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Burndy; Part of Hubbell Electrical Systems.
	2. SIEMENS Industry, Inc.; Energy Management Division.


	2.2 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.

	2.3 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B3.
	2. Stranded Conductors:  ASTM B8.
	3. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.

	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.  Stand-off insulators for mounting shall comply with UL 891 for use ...

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy.
	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.5 GROUNDING ELECTRODES
	A. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with nonhazardous electrolytic chemical salts.
	1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches (1200 mm) long.
	2. Backfill Material:  Electrode manufacturer's recommended material.



	PART 3 -  EXECUTION
	3.1 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 copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches (600 mm) below grade.

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

	E. 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 Structural Steel:  Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus.  Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Generator:  Install grounding electrode(s) at the generator location.  The electrode shall be connected to the equipment grounding conductor and to the frame of the generator.

	3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor.  If necessary, install ground rod before manhole is placed and...
	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 m...
	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 elec...

	3.5 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding terminals.  Terminate at equipment grounding c...
	E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...
	F. Metallic Fences:  Comply with requirements of IEEE C2.
	1. Grounding Conductor:  Bare copper, not less than No. 8 AWG.
	2. Gates:  Shall be bonded to the grounding conductor with a flexible bonding jumper.
	3. Barbed Wire:  Strands shall be bonded to the grounding conductor.


	3.6 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at close...



	260529 - Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 QUALITY ASSURANCE
	A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

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


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	2. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	3. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch (14 mm) diameter holes at a maximum of 8 inches (200 mm) o.c., in at least 1 surface.
	1. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	2. Fitting and Accessory Materials:  Same as channels and angles.
	3. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	2. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	3. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A325.
	4. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diame...
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze suppo...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall...
	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	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 099123 "Interior Painting" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780.



	260533 - Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Specification Section 260519 “Low-Voltage Electrical Power Conductors and Cables.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Nonmetallic conduits and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Boxes, enclosures, and cabinets.
	5. Handholes and boxes for exterior underground cabling.


	1.3 DEFINITIONS
	A. EMT:  Electrical Metallic Tubing
	B. FMC:  Flexible Metal Cable.
	C. IMC:  Intermediate metal conduit.
	D. LFMC:  Liquidtight Flexible Metal Conduit.
	E. RMC:  Galvanized Rigid Steel Conduit.
	F. RNC:  Rigid Non-Metallic Conduit.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Metal Conduit:
	1. Manufacturers:
	a. ABB; Thomas & Betts
	b. Atkore International; Allied Tube and Conduit
	c. Maverick Tube Corporation
	d. Phoenix Conduit Pipe Products Co.
	e. Republic Conduit:NUCOR Tubular Products
	f. 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. EMT:  Comply with ANSI C80.3 and UL 797.
	4. FMC:  Comply with UL 1; Zinc-Coated Steel.
	5. IMC:  Comply with ANSI C80.6 and UL 1242
	6. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	7. RMC:  Comply with ANSI C80.1 and UL 6

	B. Metal Fittings:
	1. Manufacturer:
	a. Obtain fittings from the same manufacturer as selected for conduit.

	2. Comply with NEMA FB 1 and UL 514B.
	3. Listing and Labeling:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. Fittings, General:  Listed and labeled for type of conduit, location, and use.
	a. Material:  Die Cast.
	b. Type:  Compression.

	6. 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.
	7. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch, with overlapping sleeves protecting threaded joints.


	2.2 NON-METALLIC CONDUITS AND FITTINGS
	A. Non-metallic Conduit:
	1. Manufacturers:
	a. ABB; Thomas & Betts
	b. Atkore International; Allied Tube and Conduit
	c. Cantex Inc.

	2. Listing and Labeling:  Nonmetallic conduit shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	3. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

	B. Non-metallic Fittings:
	1. Manufacturer:
	a. Obtain fittings from the same manufacturer as selected for conduit.

	2. Fittings, General:  Listed and labeled for type of conduit, location, and use.
	3. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.
	4. Solvents and Adhesives:  As recommended by conduit manufacturer.


	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers:
	1. Eaton:  Cooper B-Line
	2. Hoffman
	3. Wiegmann; Hubbell Inc

	B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Screw-Cover Type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:
	1. ABB; Thomas and Betts
	2. Eaton Corporation; Crouse-Hinds
	3. Erickson Electrical Equipment
	4. Hubbell Incorporated

	B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, Aluminum, Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C.
	F. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lbs. Outlet boxes designed for attachment of luminaires weighing more than 50 lbs. shall be listed and marked for the maximum allowable weight.
	G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	H. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	I. Gangable boxes are prohibited.

	2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	1. Manufacturers:
	a. Oldastle Enclosure Solutions
	b. Quazite; Hubbell Incorporated

	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 as indicated on plans.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  RMC, IMC.
	2. Concealed Conduit, Above ground:  RMC, IMC.
	3. Underground Conduit:  RNC, Type EPC-40-PVC, Type EPC-80-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. Type 4.

	B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Service Bays and Tire Storage:
	a. Exposed:  EMT.
	b. Concealed within finished walls:  EMT or MC Cable.
	c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC.

	2. Showroom, Waiting Areas, Restrooms:
	a. Concealed above accessible ceilings and within finished walls:  EMT or MC Cable.
	b. Concealed above non-accessible ceilings:  EMT.
	c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC.

	3. Mechanical Room:
	a. Exposed:  EMT
	b. Concealed above non-accessible ceilings and within finished walls:  EMT
	c. Concealed below concrete slabs:  RNC, Type EPC-40-PVC.

	4. Connection to Vibrating Equipment (Including Air Compressors, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Boxes and Enclosures:  NEMA 250, Type 1.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufa...
	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.


	3.2 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 NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	C. Do not fasten conduits onto the bottom side of a metal deck roof.
	D. Keep raceways at least 6 inches away from parallel runs of flues.
	E. Complete raceway installation before starting conductor installation.
	F. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	G. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	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. Install conduits parallel or perpendicular to building lines.
	J. Support conduit within 12 inches of enclosures to which attached.
	K. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 10-foot 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 of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.

	L. Stub-ups to Above Recessed Ceilings:
	1. Use EMT for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits te...
	O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	Q. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	S. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	T. 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 center of box unless otherwise indicated.
	U. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	V. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	W. Locate boxes so that cover or plate will not span different building finishes.
	X. 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.
	Y. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.3 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.4 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.




	260544 - Sleeves and Sleeve Seals for Electrical Raceways and Cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal fittings.
	3. Grout.



	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves:  ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.
	2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material:  Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
	b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 mm).



	2.2 SLEEVE-SEAL FITTINGS
	A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.

	2.3 GROUT
	A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard:  ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Section 079200 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly between sleeve and wall, so no voids remain.  Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush with both surfaces of walls.  Deburr after cutting.
	5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.  Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 - Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Warning labels and signs.
	4. Instruction signs.
	5. Equipment identification labels.


	1.3 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to stay ...

	2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Colors for Raceways Carrying Circuits at 600 V and Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Colors for Raceways Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3 inch (75 mm) high letters on 20 inch (500 mm) centers.

	D. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	E. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm) wide; compounded for outdoor use.

	2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. 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.
	D. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.4 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."


	2.5 INSTRUCTION SIGNS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.6 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 inch (25 mm).

	2.7 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch (5 mm).
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D638:  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.

	B. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one piece, self-locking.
	1. Minimum Width:  3/16 inch (5 mm).
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D638:  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.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	I. Painted Identification:  Comply with requirements in painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil  4-inch (100 mm) wide black stripes on 10-inch (250 mm) centers over orange background that extends full length of raceway or duct and is 12 inches (300 mm) wide. ...
	1. Floor surface directly above conduits running beneath and within 12 inches (300 mm) of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	B. Accessible Raceways Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive vinyl labels.  Install labels at 10-foot (3-m) maximum intervals.
	C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label. Install labels at 10-foot (3-m) maximum intervals.
	D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	1. Emergency Power.
	2. Power.
	3. UPS.

	E. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	F. 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.
	G. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a single line of text with 1/2 inch (13 mm) high letters on 1 1/2 inch (38 mm) high label; where two lines of text are required, use labels 2 inches (50 mm) high.
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Transformers:  Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	e. Enclosed switches.
	f. Enclosed circuit breakers.
	g. Push-button stations.
	h. Contactors.





	260923 - Lighting Control Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Photoelectric switches.
	2. Standalone daylight-harvesting switching and dimming controls.
	3. Indoor occupancy sensors.
	4. Lighting Contactors

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.3 WARRANTY
	A. Manufacturer's Warranty:  Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control devices.

	2. Warranty Period:  Three years, minimum, from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Manufacturer:  NSI Industries, LLC - Tork
	B. Description:  Solid state, with SPST dry contacts rated for 2000 W incandescent or 1800 VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A, and compatible with ballasts and LED lamps.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range:  Turn On:1 to 5fc, Turn Off 3 to 15fc, with an adjustment for turn-on and turn-off levels within that range.
	3. Time Delay On and Off:  Fifteen-second minimum, to prevent false operation.
	4. Surge Protection:  Metal-oxide varistor.
	5. Mounting:  1/2-inch threaded male conduit.
	6. Failure Mode:  Luminaire stays ON.


	2.2 DAYLIGHT-HARVESTING DIMMING CONTROLS
	A. Manufacturer:  Acuity Brands, SensorSwitch
	B. System Description:  Sensing daylight and electrical lighting levels, the system adjusts the indoor electrical lighting levels. As daylight increases, the lights are dimmed.
	1. Lighting control set point is based on two lighting conditions:
	a. When no daylight is present (target level).
	b. When significant daylight is present.

	2. System programming is done via push button commands.

	C. Ceiling-Mounted Dimming Controls:  Solid-state, line voltage, light-level sensor unit to detect changes in indoor lighting levels that are perceived by the eye.
	D. Electrical Components, Devices, and Accessories:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Sensor Output:  0- to 10-V dc to operate luminaires. Sensor is powered by controller unit.
	3. Light-Level Sensor Set-Point Adjustment Range:  20 to 60 fc.


	2.3 INDOOR OCCUPANCYAND VACANCY SENSORS
	A. Manufacturer:  Etlin-Daniels
	B. General Requirements for Sensors:
	1. Ceiling and Luminaire-mounted, solid-state indoor occupancy sensors.
	2. Passive infrared technology.
	3. Integrated power pack.
	4. Hardwired connection to controlled luminaires.
	5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Operation:
	a. Occupancy Sensor:  Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 30 seconds to 25 minutes.

	7. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.
	8. Power:  Line voltage.
	9. Mounting:
	a. Ceiling Mounted Sensor:  Suitable for mounting on a standard outlet box.
	b. Luminaire Mounted Sensor:  1/2-inch threaded male conduit.
	c. Time-Delay and Sensitivity Adjustments:  Recessed.

	10. Indicator:  Digital display, to show when motion is detected during testing and normal operation of sensor.

	C. PIR Type:  Ceiling, Luminaire mounted; detect occupants in coverage area by their heat and movement.
	1. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any portion of a human body that presents a target of not less than 36 sq. in.
	2. Detection Coverage:  Detect occupancy anywhere in a circular area of 314 sq. ft. when mounted on a 120-inch high ceiling.


	2.4 LIGHTING CONTACTORS
	A. Eaton Corporation
	B. Description:  Electrically operated and electrically held, combination-type lighting contactors, complying with NEMA ICS 2 and UL 508.
	1. Current Rating for Switching:  Listing or rating consistent with type of load served, including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less THD of normal load current).
	2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the point of installation.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.3 CONTACTOR INSTALLATION
	A. Comply with NECA 1.
	B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.4 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables.
	C. Wiring within Enclosures:  Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.5 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test:  After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Lighting control devices will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.7 ADJUSTING
	A. Occupancy Adjustments:  When requested within 6 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay for restrooms at 10 minutes after last activity detected. Set time delay in tire racking to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.




	262416 - Panelboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Lighting and appliance branch-circuit panelboards.


	1.2 NATIONAL ACCOUNT
	A. Mavis Tire Supply has a national electrical equipment agreement with Consolidated Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing and installing the panelboards and switchgear equipment. Questions concerning...

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Lighting and appliance branch-circuit panelboards.
	2. Disconnecting and overcurrent protective devices.
	3. 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. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Warranty documentation.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Special Tools: Furnish to Owner proprietary equipment, keys, and software required to operate, maintain, repair, adjust, or implement future changes to panelboards, that are packaged with protective covering for storage on-site and identified with ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER:
	A. Subject to compliance with requirements, provide products by the following manufacturer:
	1. Eaton Corporation


	2.2 PANELBOARD COMMON REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70, by qualified electrical testing agency recognized by authorities having jurisdiction, and marked for intended location and application.
	B. Comply with NEMA PB 1.
	C. Comply with NFPA 70.
	D. Enclosures: Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	2. Height: 7 ft  maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions. Trims must cover live parts.

	E. Incoming Mains:
	1. Location: Bottom.

	F. Phase, Neutral, and Ground Buses:
	1. Material: Hard-drawn copper, 98 percent conductivity.

	G. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Main and Neutral Lugs: Mechanical type, with lug on neutral bar for each pole in panelboard.
	2. Ground Lugs and Bus-Configured Terminators: Mechanical type, with lug on bar for each pole in panelboard.
	3. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at opposite end of bus from incoming lugs or main device.

	H. Quality-Control Label: Panelboards or load centers must be labeled, by qualified electrical testing laboratory recognized by authorities having jurisdiction, for use as service equipment with one or more main service disconnecting and overcurrent p...
	I. Panelboard Short-Circuit Current Rating:
	1. Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed, by qualified electrical testing laboratory recognized by authorities having jurisdiction, for 100 percent interrupting capacity.


	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Listing Criteria: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's published instructions.
	B. Reference Standards:
	1. Panelboards: Unless more stringent requirements are specified in Contract Documents or manufacturers' published instructions, comply with NECA 407.

	C. Special Techniques:
	1. Mount top of trim 7.5 ft above finished floor unless otherwise indicated.
	2. Mount panelboard cabinet plumb and rigid without distortion of box.
	3. Install overcurrent protective devices and controllers not already factory installed.
	4. Make grounding connections and bond neutral for service to ground. Make connections to grounding electrodes and connections to separate ground bars.
	5. Install filler plates in unused spaces.


	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems."
	B. Panelboard Nameplates: Label each panelboard with nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	C. Install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.
	D. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles must be located on interior of panelboard door.
	E. Breaker Labels: Faceplate must list current rating, UL and IEC certification standards, and AIC rating.
	F. Circuit Directory:
	1. Provide typewriter-generated or computer-generated circuit directory mounted inside panelboard door with metal frame with transparent protective cover.
	a. Circuit directory must identify specific purpose with detail sufficient to distinguish it from other circuits.

	2. Create directory to indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.


	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Nonconforming Work:
	1. Panelboards will be considered defective if they do not pass tests and inspections.
	2. Remove and replace defective units and retest.




	262726 - Wiring Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Receptacles with integral surge-suppression units.
	3. Snap switches and wall-box dimmers.
	4. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies.


	1.3 DEFINITIONS
	A. GFCI:  Ground-fault circuit interrupter.
	B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	C. TVSS:  Transient voltage surge suppressor.
	D. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Receptacles for Owner-Furnished Equipment: Match plug configurations.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

	2.3 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade, feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.


	2.4 TVSS RECEPTACLES
	A. General Description: Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground.
	1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 V and minimum single transient pulse energy dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45.
	2. Active TVSS Indication:  Visual and audible, with light visible in face of device to indicate device is "active" or "no longer in service."

	B. Duplex TVSS Convenience Receptacles:
	1. Description: Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.


	2.5 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches:  120/277 V, 20 A; for use with mechanically held lighting contactors.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Hubbell; HBL1557.



	2.6 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:  Smooth, high-impact thermoplastic.
	4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover and listed and labeled for use in wet and damp locations.


	2.7 FLOOR SERVICE FITTINGS
	A. Type:  Modular, flush-type, dual-service units suitable for wiring method used.
	B. Compartments:  Barrier separates power from voice and data communication cabling.
	C. Service Plate:  Rectangular, die-cast aluminum with satin finish.
	D. Power Receptacle:  NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated.
	E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 jacks for UTP cable complying with requirements in Section 271500 "Communications Horizontal Cabling."

	2.8 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  White, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red.
	3. TVSS Devices:  Blue.
	4. Isolated-Ground Receptacles:  Orange.

	B. Wall Plate Color: For plastic covers, match device color.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	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.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15 or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.
	2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the top.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. 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.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.



	262816 - Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Enclosures.


	1.2 NATIONAL ACCOUNT
	A. Mavis Tire Supply has a national electrical equipment agreement with Consolidated Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing and installing the panelboards and switchgear equipment. Questions concerning...

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. For each type of enclosed switch, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories...
	3. Current and voltage ratings.
	4. Short-circuit current ratings (interrupting and withstand, as appropriate).
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.

	B. Shop Drawings:  For enclosed switches and circuit breakers.
	1. Include plans, elevations, sections, details, and attachments to other work.


	1.4 CLOSEOUT SUBMITTALS
	A. Warranty documentation.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Manufacturer:
	1. Subject to compliance with requirements, provide products by the following manufacturer:
	a. Eaton Corporation.


	B. Electrical Components, Devices, and Accessories:  Listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.

	2.2 FUSIBLE SWITCHES
	A. Type HD, Heavy Duty:
	1. Single throw.
	2. Three pole.
	3. 240 VAC.
	4. 1200 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.

	B. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Service-Rated Switches:  Labeled for use as service equipment.


	2.3 NONFUSIBLE SWITCHES
	A. Type GD, General Duty, Three Pole, Single Throw, 240 VAC, 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.
	B. 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.


	2.4 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  UL 489, NEMA KS 1, UL 50E, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish:  Enclosure must be finished with gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (UL 50E Type 1), gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (UL 50E Type 3R).
	C. Conduit Entry:  UL 50E Types 4, 4X, and 12 enclosures may not contain knockouts. UL 50E Types 7 and 9 enclosures must be provided with threaded conduit openings in both endwalls.
	D. Operating Mechanism:  Circuit-breaker operating handle must be externally operable with operating mechanism being integral part of box, not cover. Cover interlock mechanism must have externally operated override. Override may not permanently disabl...


	PART 3 -  EXECUTION
	3.1 SELECTION OF ENCLOSURES
	A. Indoor, Dry and Clean Locations:  UL 50E, Type 1.
	B. Outdoor Locations:  UL 50E, Type 3R.

	3.2 INSTALLATION
	A. Comply with manufacturer's published instructions.
	B. Special Techniques:
	1. 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.
	2. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	3. Install fuses in fusible devices.


	3.3 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.


	3.4 FIELD QUALITY CONTROL
	A. 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 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 following methods:
	1) Use 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 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 must be in accordance with manufacturer's published data. In 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 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 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 t...
	b. Measure contact resistance across each switchblade fuseholder. Drop values may not exceed high level of manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles or simila...
	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 absence of manufacturer's publishe...
	d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each other by more than 15 percent.
	e. Perform ground fault test in accordance with NETA ATS Section 7.14 "Ground Fault Protection Systems, Low-Voltage."


	B. Nonconforming Work:
	1. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	2. Remove and replace defective units and retest.


	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	265119 - LED Interior Lighting
	PART 1 -  PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes the following types of LED luminaires:
	1. Cylinder.
	2. Downlight.
	3. Highbay, linear.
	4. Linear industrial.
	5. Lowbay.
	6. Parking garage.
	7. Recessed linear.
	8. Strip light.
	9. Surface mount, linear.
	10. Surface mount, nonlinear.
	11. Suspended, linear.
	12. Suspended, nonlinear.
	13. Materials.
	14. Finishes.
	15. Luminaire support.

	B. Related Requirements:
	1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.


	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color Rendering Index.
	C. Fixture:  See "Luminaire."
	D. IP:  International Protection or Ingress Protection Rating.
	E. LED:  Light-emitting diode.
	F. Lumen:  Measured output of lamp and luminaire, or both.
	G. Luminaire:  Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	6. Photometric data and adjustment factors based on laboratory tests, complying with IES Lighting Measurements Testing and Calculation Guides, of each luminaire type.  The adjustment factors shall be for lamps and accessories identical to those indica...
	a. Manufacturers' Certified Data:  Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data:  For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.



	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  Ten for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Diffusers and Lenses:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	3. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least one of each type.


	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP f...
	C. Provide luminaires from a single manufacturer for each luminaire type.
	D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	E. Mockups:  For interior luminaires in room or module mockups, complete with power and control connections.
	1. Obtain Architect's approval of luminaires in mockups before starting installations.
	2. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 COORDINATION
	A. Mavis Discount Tire has a national electrical equipment agreement with Consolidated Electrical Distributors, Inc. (CED). The General Contractor is responsible for providing and installing the LED lighting equipment. Questions concerning quotes, pri...

	1.9 WARRANTY
	A. Warranty:  Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period:  One year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Standards:
	1. ENERGY STAR certified.
	2. California Title 24 compliant.
	3. NRTL Compliance:  Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	4. FM Global Compliance:  Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	5. UL Listing:  Listed for damp location.
	6. Recessed luminaires shall comply with NEMA LE 4.
	7. User Replaceable Lamps:
	a. Bulb shape complying with ANSI C78.79.
	b. Lamp base complying with IEC 60061-1.


	C. CRI of minimum 65.  CCT of 3000 K.
	D. Rated lamp life of 35,000 hours to L70.
	E. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	F. Internal driver.
	G. Nominal Operating Voltage:  120 V ac 277 V ac.
	1. Lens Thickness:  At least 0.125-inch (3.175 mm) minimum unless otherwise indicated.

	H. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear painted finish.


	2.2 CYLINDER
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Axis Lighting, Inc.
	2. Cooper Lighting, an Eaton business.
	3. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 250 lumens.  Minimum allowable efficacy of 80 lumens per watt.
	C. With integral mounting provisions.

	2.3 DOWNLIGHT
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Edison Price Lighting.
	3. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 1,000 lumens.  Minimum allowable efficacy of 80 lumens per watt.
	C. Universal mounting bracket.
	D. Integral junction box with conduit fittings.
	E. Optics:
	1. Adjustable lens.
	2. Medium light distribution.


	2.4 HIGHBAY, LINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper Lighting, an Eaton business.

	B. Minimum 10,000 lumens.  Minimum allowable efficacy of 80 lumens per watt.

	2.5 HIGHBAY, NONLINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper Lighting, an Eaton business.

	B. Minimum 10,000 lumens.  Minimum allowable efficacy of 80 lumens per watt.
	C. Universal mounting bracket.
	D. Integral junction box with conduit fittings.

	2.6 LINEAR INDUSTRIAL
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 5,000 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Housing and heat sink rated to the following:
	1. Class 1, Division 2 Group(s) A.
	2. NEMA 4X.
	3. IP 54.
	4. IP 66.
	5. Marine and wet locations.
	6. CSA C22.2 No 137.


	2.7 LOWBAY
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 5,000 lumens.  Minimum allowable efficacy of 80 lumens per watt.
	C. Universal mounting bracket.

	2.8 PARKING GARAGE
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper Lighting, an Eaton business.

	B. Minimum 2,000 lumens.  Minimum allowable efficacy of 75 lumens per watt.
	C. Low-profile housing and heat sink.
	D. Fully gasketed and sealed.  IP 65 rated.
	E. Stainless-steel latches.
	F. Integral pressure equalizer.

	2.9 RECESSED LINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Axis Lighting, Inc.
	2. Cooper Lighting, an Eaton business.
	3. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.10 STRIP LIGHT
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.11 SURFACE MOUNT, LINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Axis Lighting, Inc.
	2. Cooper Lighting, an Eaton business.
	3. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.12 SURFACE MOUNT, NONLINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 750 lumens.  Minimum allowable efficacy of 75 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.13 SUSPENDED, LINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt.

	2.14 SUSPENDED, NONLINEAR
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Lighting, an Eaton business.
	2. Lithonia Lighting; Acuity Brands Lighting, Inc.

	B. Minimum 1,500 lumens.  Minimum allowable efficacy of 85 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.15 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	C. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear anodized finish.

	D. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps.  Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.16 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece.  Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.17 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires:  ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).
	D. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers:  Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting.  When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Flush-Mounted Luminaire Support:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	G. Ceiling-Mounted Luminaire Support:
	1. Ceiling mount with two 5/32-inch (4 mm) diameter aircraft cable supports adjustable to 120 inches (6 m) in length.
	2. Ceiling mount with pendant mount with 5/32-inch (4 mm) diameter aircraft cable supports adjustable to 120 inches (6 m) in length.
	3. Ceiling mount with hook mount.

	H. Suspended Luminaire Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.  Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations.  Support outlet box vertically to building structure using approv...
	3. Continuous Rows of Luminaires:  Use tubing or stem for wiring at one point and wire support for suspension for each unit length of luminaire chassis, including one at each end.
	4. Do not use ceiling grid as support for pendant luminaires.  Connect support wires or rods to building structure.

	I. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four locations, spaced near corners of luminaire.
	3. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test:  After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions.  Make up to two visits to Project during other-than-n...
	1. During adjustment visits, inspect all luminaires.  Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.




	265219 - Emergency and Exit Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Emergency lighting units.
	2. Exit signs.
	3. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color Rendering Index.
	C. Emergency Lighting Unit:  A lighting unit with internal or external emergency battery powered supply and the means for controlling and charging the battery and unit operation.
	D. Fixture:  See "Luminaire" Paragraph.
	E. Lumen:  Measured output of lamp and luminaire, or both.
	F. Luminaire:  Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data:  For each type of emergency lighting unit, exit sign, and emergency lighting support.
	1. Include data on features, accessories, and finishes.
	2. Include physical description of the unit and dimensions.
	3. Battery and charger for light units.
	4. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
	5. Include photometric data and adjustment factors based on laboratory tests, complying with IES LM-45, for each luminaire type.
	a. Testing Agency Certified Data:  For indicated luminaires, photometric data certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.
	b. Manufacturers' Certified Data:  Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.



	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Luminaire-mounted, emergency battery pack:  One for every 20 emergency lighting units.  Furnish at least one of each type.
	3. Diffusers and Lenses:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least one of each type.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.7 WARRANTY
	A. Warranty:  Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  One year from date of Substantial Completion.

	B. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship...
	1. Warranty Period for Emergency Power Unit Batteries:  two years from date of Substantial Completion.  Full warranty shall apply for first year and prorated warranty for the remaining four years.
	2. Warranty Period for Self-Powered Exit Sign Batteries:  two years from date of Substantial Completion.  Full warranty shall apply for first year and prorated warranty for the remaining year.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.  Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified."


	2.2 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance:  Fabricate and label emergency lighting units, exit signs, and batteries to comply with UL 924.
	C. Comply with NFPA 70 and NFPA 101.
	D. Comply with NEMA LE 4 for recessed luminaires.
	E. Comply with UL 1598 for fluorescent luminaires.
	F. Lamp Base: Comply with IEC 60061-1.
	G. Bulb Shape: Complying with ANSI C79.1.
	H. Internal Type Emergency Power Unit:  Self-contained, modular, battery-inverter unit, factory mounted within luminaire body and compatible with ballast.
	1. Emergency Connection: Operate one lamp continuously at an output of 1100 lumens each upon loss of normal power.  Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire ballast.
	2. Operation:  Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage approaches deep-discharge level.  When normal voltage is rest...
	3. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature:  Less than 0 deg F (minus 18 deg C) or exceeding 104 deg F (40 deg C), with an average value exceeding 95 deg F (35 deg C) over a 24-hour period.
	b. Ambient Storage Temperature:  Not less than minus 4 deg F (minus 20 deg C) and not exceeding 140 deg F (60 deg C).
	c. Humidity:  More than 95 percent (condensing).
	d. Altitude:  Exceeding 3300 feet (1000 m).

	4. Nightlight Connection:  Operate lamp continuously at 40 percent of rated light output.
	5. Test Push-Button and Indicator Light:  Visible and accessible without opening luminaire or entering ceiling space.
	a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	6. Battery:  Sealed, maintenance-free, lead-acid type.
	7. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	8. Remote Test:  Switch in handheld remote device aimed in direction of tested unit initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, provid...
	9. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and a flashing red LED.

	I. External Type:  Self-contained, modular, battery-inverter unit, suitable for powering one or more lamps, remote mounted from luminaire.
	1. Emergency Connection:  Operate one LED lamp continuously.  Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire ballast.
	2. Operation:  Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage approaches deep-discharge level.  When normal voltage is rest...
	3. Nightlight Connection:  Operate lamp in a remote luminaire continuously.
	4. Battery:  Sealed, maintenance-free, nickel-cadmium type.
	5. Charger:  Fully automatic, solid-state, constant-current type.
	6. Housing:  NEMA 250, Type 1 enclosure listed for installation inside, on top of, or remote from luminaire.  Remote assembly shall be located no less than half the distance recommended by the emergency power unit manufacturer, whichever is less.
	7. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	8. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	9. Remote Test:  Switch in handheld remote device aimed in direction of tested unit initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, provid...
	10. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.3 EMERGENCY LIGHTING
	A. General Requirements for Emergency Lighting Units:  Self-contained units.
	B. Emergency Luminaires:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Lighting, an Eaton business.
	b. Lithonia Lighting; Acuity Brands Lighting, Inc.

	2. Emergency Luminaires:  as indicated on Drawings, with the following additional features:
	a. Operating at nominal voltage of 120 V ac.
	b. Internal emergency power unit.
	c. Rated for installation in damp locations, and for sealed and gasketed luminaires in wet locations.
	d. UL 94 5VA flame rating.


	C. Emergency Lighting Unit:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Lighting, an Eaton business.
	b. Lithonia Lighting; Acuity Brands Lighting, Inc.

	2. Emergency Lighting Unit:  as indicated on Drawings.
	3. Operating at nominal voltage of 120 V ac.
	4. Wall with universal junction box adaptor.
	5. UV stable thermoplastic housing rated for damp locations.
	6. Two LED lamp heads.
	7. Internal emergency power unit.

	D. Remote Emergency Lighting Units:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Lighting, an Eaton business.
	b. Lithonia Lighting; Acuity Brands Lighting, Inc.

	2. Emergency Lighting Unit:  as indicated on Drawings.
	3. Operating at nominal voltage of 120 V ac.
	4. Wall with universal junction box adaptor.
	5. UV stable thermoplastic housing rated for damp locations.
	6. One LED lamp heads.
	7. External emergency power unit.


	2.4 EXIT SIGNS
	A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	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. Cooper Lighting, an Eaton business.
	b. Hubbell Industrial Lighting; Hubbell Incorporated.
	c. Lithonia Lighting; Acuity Brands Lighting, Inc.

	2. Operating at nominal voltage of 120 V ac.
	3. Lamps for AC Operation:  Fluorescent, two for each luminaire; 20,000 hours of rated lamp life.
	4. Lamps for AC Operation:  LEDs; 50,000 hours minimum rated lamp life.
	5. Self-Powered Exit Signs (Battery Type):  Internal emergency power unit.
	6. Master/Remote Sign Configurations:
	a. Master Unit:  Comply with requirements above for self-powered exit signs and provide additional capacity in LED power supply for power connection to remote unit.
	b. Remote Unit:  Comply with requirements above for self-powered exit signs, except omit power supply, battery, and test features.  Arrange to receive full power requirements from master unit. Connect for testing concurrently with master unit as a uni...


	C. Self-Luminous Signs:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Lighting, an Eaton business.
	b. Lithonia Lighting; Acuity Brands Lighting, Inc.

	2. Powered by tritium gas, with universal bracket for flush-ceiling, wall, or end mounting.  Signs shall be guaranteed by manufacturer to maintain the minimum brightness requirements in UL 924 for 10 years.
	3. Use strontium oxide aluminate compound to store ambient light and release the stored energy when the light is removed.  Include universal bracket for flush-ceiling, wall, or end mounting.


	2.5 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access:
	1. Smooth operating, free of light leakage under operating conditions.
	2. Designed to permit relamping without use of tools.
	3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and when secured in operating position.

	C. Diffusers and Globes:
	1. Tempered Fresnel glass.
	2. Glass:  Annealed crystal glass unless otherwise indicated.
	3. Acrylic:  100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	4. Lens Thickness:  At least 0.125-inch (3.175 mm) minimum unless otherwise indicated.

	D. Housings:
	1. Extruded aluminum housing and heat sink.
	2. Clear anodized finish.

	E. Conduit:  Rigid galvanized steel, minimum 3/4 inch (21 mm) in diameter.

	2.6 METAL FINISHES
	A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.7 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Support Wires:  ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for conditions affecting performance of luminaires.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting luminaires will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire and emergency power unit weight.
	2. Able to maintain luminaire position when testing emergency power unit.
	3. Provide support for luminaire and emergency power unit without causing deflection of ceiling or wall.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire and emergency power unit weight and vertical force of 400 percent of luminaire weight.

	E. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	F. Suspended Luminaire Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.  Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations.  Support outlet box vertically to building structure using approv...
	3. Continuous Rows of Luminaires:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of luminaire chassis, including one at each end.
	4. Do not use ceiling grid as support for pendant luminaires.  Connect support wires or rods to building structure.

	G. Ceiling Grid Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Secure emergency power unit using approved fasteners in a minimum of four locations, spaced near corners of emergency power unit.
	3. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.5 STARTUP SERVICE
	A. Perform startup service:
	1. Charge emergency power units and batteries minimum of one hour and depress switch to conduct short-duration test.
	2. Charge emergency power units and batteries minimum of 24 hours and conduct one-hour discharge test.


	3.6 ADJUSTING
	A. Adjustments:  Within 12 months of date of Substantial Completion, provide on-site visit to do the following:
	1. Inspect all luminaires.  Replace lamps, emergency power units, batteries, signs, or luminaires that are defective.
	a. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

	2. Conduct short-duration tests on all emergency lighting.




	265613 - Lighting Poles and Standards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Poles and accessories for support of luminaires.


	1.3 DEFINITIONS
	A. EPA:  Equivalent projected area.
	B. Luminaire:  Complete lighting unit, including lamp, reflector, and housing.
	C. Pole:  Luminaire-supporting structure, including tower used for large-area illumination.
	D. Standard: See "Pole."

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each pole, accessory, and luminaire-supporting and lowering device, arranged as indicated.
	1. Include data on construction details, profiles, EPA, cable entrances, materials, dimensions, weight, rated design load, and ultimate strength of individual components.
	2. Include finishes for lighting poles and luminaire-supporting devices.
	3. Anchor bolts.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For poles to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include pole inspection and repair procedures.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Pole repair materials.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM C1093 for foundation testing.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Package aluminum poles for shipping according to ASTM B660.
	B. Store poles on decay-resistant skids at least 12 inches (300 mm) above grade and vegetation. Support poles to prevent distortion and arrange to provide free air circulation.
	C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  Handle poles with web fabric straps.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of pole(s) that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects of weather or solar radiation within a specified w...
	1. Warranty Period:  Five years from date of Substantial Completion.
	2. Warranty Period for Corrosion Resistance:  Five years from date of Substantial Completion.
	3. Warranty Period for Color Retention:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design pole foundation and pole power system.
	B. Seismic Performance:  Foundation and pole shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified."
	2. Component Importance Factor:  1.5.

	C. Structural Characteristics:  Comply with AASHTO LTS-6-M.
	D. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied according to AASHTO LTS-6-M.
	E. Live Load:  Single load of 500 lbf (2200 N) distributed according to AASHTO LTS-6-M.
	F. Ice Load:  Load of 3 lbf/sq. ft. (145 Pa), applied according to AASHTO LTS-6-M for applicable areas on the Ice Load Map.
	G. Wind Load:  Pressure of wind on pole and luminaire, calculated and applied according to AASHTO LTS-6-M.
	1. Basic wind speed for calculating wind load for poles 50 feet (15 m) high or less is 100 mph (45 m/s).
	a. Wind Importance Factor:  1.0.
	b. Minimum Design Life:  25 years.
	c. Velocity Conversion Factor:  1.0.

	2. High wind areas along the coast and in Florida may utilize higher wind loads; see Sheet S-001 for wind loading for specific project location.

	H. Strength Analysis:  For each pole, multiply the actual EPA of luminaires and brackets by a factor of 1.1 to obtain the EPA to be used in pole selection strength analysis.
	I. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

	2.2 STEEL POLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following or an approved equal:
	1. LSI Industries.

	B. Source Limitations:  Obtain poles from single manufacturer or producer.
	C. Source Limitations:  For poles, obtain each color, grade, finish, type, and variety of pole from single source with resources to provide products of consistent quality in appearance and physical properties.
	D. Poles:  Comply with ASTM A500, Grade C carbon steel with a minimum yield of 50,000 psig (317 MPa); one-piece construction up to 40 feet (12 m) in height with access handhole in pole wall.
	1. Shape:  Square, straight.
	2. Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support.

	E. Fasteners:  Galvanized steel, size and type as determined by manufacturer.  Corrosion-resistant items compatible with support components.
	1. Materials:  Compatible with poles and standards as well as the substrates to which poles and standards are fastened and shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication unless otherwise indicated.

	F. Grounding and Bonding Lugs:  Welded 1/2-inch (13-mm) threaded lug, complying with requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding conductors of type and size indicated, and a...
	G. Handhole:  Rectangular shaped, with minimum clear opening of 3 by 6 inches, with cover secured by stainless-steel captive screws.
	H. Powder-Coat Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" recommendations for applying and designating finishes.
	1. Surface Preparation:  Clean surfaces according to SSPC-SP 1 to remove dirt, oil, grease, and other contaminants that could impair powder coat bond.  Grind welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if present, ...
	2. Powder Coat:  Comply with AAMA 2604.
	a. Electrostatic-applied powder coating; single application and cured to a minimum 2.5 to 3.5 mils dry film thickness.  Coat interior and exterior of pole for equal corrosion protection.
	b. Color:  White.



	2.3 MOUNTING HARDWARE
	A. Anchor Bolts:  Manufactured to ASTM F1554, Grade 55, with a minimum yield strength of 55,000 psi (380,000 kPa).
	1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C.
	2. Threading:  Uniform National Coarse, Class 2A.

	B. Nuts:  ASTM A563, Grade A, Heavy-Hex
	1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C.
	2. Four nuts provided per anchor bolt, shipped with nuts pre-assembled to the anchor bolts.

	C. Washers:  ASTM F436, Type 1.
	1. Galvanizing:  Hot dip galvanized according to ASTM A153, Class C.
	2. One washer provided per anchor bolt.


	2.4 GENERAL FINISH REQUIREMENTS
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work:  Noticeable variations in same piece are unacceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine poles, luminaire-mounting devices, lowering devices, and pole accessories before installation.  Components that are scratched, dented, marred, wet, moisture damaged, or visibly damaged are considered defective.
	C. Examine roughing-in for foundation and conduit to verify actual locations of installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 POLE FOUNDATION
	A. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Structural steel complying with ASTM A36/A36M and hot-dip galvanized according to ASTM A123/A123 M; and with top-plate and mounting bolts to match pole-base fl...
	B. Anchor Bolts:  Install plumb using manufacturer-supplied steel template, uniformly spaced.

	3.3 POLE INSTALLATION
	A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on pole.
	B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features unless otherwise indicated on drawing.
	1. Fire Hydrants and Water Piping:  60 inches (1520 mm).
	2. Water, Gas, Electric, Communications, and Sewer Lines:  10 feet (3 m).
	3. Trees:  15 feet (5 m) from tree trunk.

	C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in Section 033000 "Cast-in-Place Concrete."
	D. Foundation-Mounted Poles:  Mount pole with leveling nuts and tighten top nuts to torque level according to pole manufacturer's written instructions.
	1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and approved by manufacturer.
	2. Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout firmly packed to fill space.
	3. Install base covers unless otherwise indicated.
	4. Use a short piece of 1/2 -inch (13-mm) diameter pipe to make a drain hole through grout. Arrange to drain condensation from interior of pole.

	E. Poles and Pole Foundations Set in Concrete-Paved Areas:  Install poles with a minimum 6 inch (150 mm) wide, unpaved gap between the pole or pole foundation and the edge of the adjacent concrete slab.  Fill unpaved ring with pea gravel. Insert mater...
	F. Raise and set pole using web fabric slings (not chain or cable) at locations indicated by manufacturer.

	3.4 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum using insulating fittings or treatment.
	B. Steel Conduits:  Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems."  In concrete foundations, wrap conduit with 0.010 inch (0.254 mm) thick, pipe-wrapping plastic tape applied with a 50-percent overlap.

	3.5 GROUNDING
	A. Ground Metal Poles and Support Structures:  Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole unless otherwise indicated.
	2. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

	B. Ground Nonmetallic Poles and Support Structures:  Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundation.


	3.6 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.7 FIELD QUALITY CONTROL
	A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections:
	1. Inspect poles for nicks, mars, dents, scratches, and other damage.
	2. System function tests.




	265619 - LED Exterior Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp technology.
	2. Luminaire supports.

	B. Related Requirements:
	1. Section 265613 "Lighting Poles and Standards" for poles and standards used to support exterior lighting equipment.


	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color rendering index.
	C. Fixture:  See "Luminaire."
	D. IP:  International Protection or Ingress Protection Rating.
	E. Lumen:  Measured output of lamp and luminaire, or both.
	F. Luminaire:  Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of luminaire.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaire.
	4. Lamps include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	5. Photometric data and adjustment factors based on laboratory tests, complying with IES Lighting Measurements Testing and Calculation Guides, of each luminaire type.  The adjustment factors shall be for lamps and accessories identical to those indica...
	a. Manufacturer's Certified Data:  Photometric data certified by manufacturer's laboratory with a current accreditation under the NVLAP for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data:  For indicated luminaires, photometric data certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.

	6. Wiring diagrams for power, control, and signal wiring.
	7. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For luminaires and photoelectric relays to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project.  Use ANSI and manufacturers' codes.
	2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.
	3. Diffusers and Lenses:  One for every 100 of each type and rating installed. Furnish at least one of each type.
	4. Globes and Guards:  One for every 20 of each type and rating installed. Furnish at least one of each type.


	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Luminaire manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP f...
	C. Provide luminaires from a single manufacturer for each luminaire type.
	D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	E. Installer Qualifications:  An authorized representative who is trained and approved by manufacturer.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.

	1.8 FIELD CONDITIONS
	A. Verify existing and proposed utility structures prior to the start of work associated with luminaire installation.
	B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire installation.

	1.9 WARRANTY
	A. Warranty:  Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures, including luminaire support components.
	b. Faulty operation of luminaires and accessories.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Period:  1 year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance:  Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified."


	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. UL Compliance: Comply with UL 1598 and listed for wet location.
	C. CRI of minimum 70. CCT of 4000 K.
	D. L80 lamp life of >100,000 hours.
	E. Lamps dimmable from 100 percent to 10 percent of maximum light output.
	F. Internal driver.
	G. Nominal Operating Voltage:  120 V ac.
	H. In-line Fusing:  On the primary for each luminaire.
	I. Source Limitations:  Obtain luminaires from single source from a single manufacturer. Obtain each color, grade, finish, type, and variety of luminaire from single source with resources to provide products of consistent quality in appearance and phy...

	2.3 LUMINAIRE TYPES
	A. Area and Site:
	1. Manufacturers:  Subject to compliance with requirements, provide the indicated product by the following:
	a. LSI Industries, Inc.
	1) Slice Medium Outdoor LED Area Light.


	2. Distribution:  Type III or Type IV.
	3. Housings:
	a. Die-Cast aluminum housing and heat sink.
	b. White finish.



	2.4 MATERIALS
	A. Metal Parts:  Free of burrs and sharp corners and edges.
	B. Sheet Metal Components:  Corrosion-resistant aluminum. Form and support to prevent warping and sagging.
	C. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	D. Lens and Refractor Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	E. Housings:
	1. Rigidly formed, weather and light-tight enclosure that will not warp, sag, or deform in use.
	2. Provide filter/breather for enclosed luminaires.

	F. Factory-Applied Labels:  Comply with UL 1598. Include recommended lamps.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage and coating.
	c. CCT and CRI for all luminaires.



	2.5 FINISHES
	A. Variations in Finishes:  Noticeable variations in same piece are unacceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	B. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	C. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear-Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  Medium satin; Chemical Finish:  Etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color-Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  Medium satin; Chemical Finish:  Etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker), c...
	a. Color:  White.



	2.6 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit connections before luminaire installation.
	C. Examine walls, roofs, and canopy ceilings and overhang ceilings for suitable conditions where luminaires will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Comply with NECA 1.
	B. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.
	C. Fasten luminaire to structural support.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Support luminaires without causing deflection of finished surface.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	E. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.

	F. Wiring Method:  Install cables in raceways.  Conceal raceways and cables.
	G. Install luminaires at height and aiming angle as indicated on Drawings.
	H. Coordinate layout and installation of luminaires with other construction.
	I. Adjust luminaires that require field adjustment or aiming.
	J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.3 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical Systems."  In concrete foundations, wrap conduit with 0.010 inch (0.254 mm) thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Inspect each installed luminaire for damage.  Replace damaged luminaires and components.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test:  After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Verify operation of photoelectric controls.

	C. Illumination Tests:
	1. Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  Comply with the following IES testing guide(s):
	a. IES LM-5.
	b. IES LM-50.
	c. IES LM-52.
	d. IES LM-64.
	e. IES LM-72.

	2. Operational Test:  After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

	D. Luminaire will be considered defective if it does not pass tests and inspections.
	E. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell relays.

	3.7 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions.  Make up to two visits to Project during other-than-n...
	1. During adjustment visits, inspect all luminaires.  Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
	3. Adjust the aim of luminaires in the presence of the Architect.




	313116 - Termite Control
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Polymer-based sheet barrier system.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood preservative treatment by pressure process.
	2. Section 076200 "Sheet Metal Flashing and Trim" for custom-fabricated, metal termite shields.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at the job site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components, and profiles for termite control products.
	2. Include the EPA-Registered Label for termiticide products.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each type of termite control product.
	C. Soil Treatment Application Report:  After application of termiticide is completed, submit report for Owner's records and include the following:
	1. Date and time of application.
	2. Moisture content of soil before application.
	3. Termiticide brand name and manufacturer.
	4. Quantity of undiluted termiticide used.
	5. Dilutions, methods, volumes used, and rates of application.
	6. Areas of application.
	7. Water source for application.

	D. Wood Treatment Application Report:  After application of termiticide is completed, submit report for Owner's records and include the following:
	1. Date and time of application.
	2. Termiticide brand name and manufacturer.
	3. Quantity of undiluted termiticide used.
	4. Dilutions, methods, volumes used, and rates of application.
	5. Areas of application.

	E. Bait-Station System Installation Report:  After installation of bait-station system is completed, submit report for Owner's records and include the following:
	1. Location of areas and sites conducive to termite feeding and activity.
	2. Plan drawing showing number and locations of bait stations.
	3. Dated report for each monitoring and inspection occurrence, indicating level of termite activity, procedure, and treatment applied before time of Substantial Completion.
	4. Termiticide brand name and manufacturer.
	5. Quantities of termiticide and nontoxic termite bait used.
	6. Schedule of inspections for one year from date of Substantial Completion.

	F. Research/Evaluation Reports:  For metal mesh barrier system, from the most stringent requirements of authorities having jurisdiction and with manufacturer’s EPA-Registered Label for products.
	G. Sample Warranties:  For special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A specialist who is licensed according to regulations of authorities having jurisdiction to apply termite control treatment and products in jurisdiction where Project is located and who employs workers trained and approve...

	1.7 FIELD CONDITIONS
	A. Soil Treatment:
	1. Environmental Limitations:  To ensure penetration, do not treat soil that is water saturated or frozen.  Do not treat soil while precipitation is occurring.  Comply with requirements of the EPA-Registered Label and requirements of authorities havin...
	2. Related Work:  Coordinate soil treatment application with excavating, filling, grading, and concreting operations.  Treat soil under footings, grade beams, and ground-supported slabs before construction.


	1.8 WARRANTY
	A. Termite Infestation Warranty:  Manufacturer warrants that their ASTM E 1745 classified polymer-based sheet barrier system, constructed without chemical termiticides, will prevent under-slab termite infestation caused by termite penetration of the b...
	1. Warranty Period:  Five (5) years from date of Substantial Completion

	B. Soil Treatment Special Warranty:  Manufacturer's standard form, signed by Applicator and Contractor, certifying that termite control work consisting of applied soil termiticide treatment will prevent infestation of subterranean termites, including ...
	1. Warranty Period:  Five (5) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain termite control products from single source.

	2.2 POLYMER-BASED SHEET BARRIER SYSTEM
	A. Polymer-Based Sheet:  Multi-layered, 15 mil (0.381 mm) thick, polyolefin plastic extrusion termite barrier system; ASTM E 1745, Class C, under-slab vapor retarder.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Stego Industries, LLC; Pango Wrap or comparable product by one of the following:
	a. Polyguard

	2. Properties:
	a. Water Vapor Permeance:  0.010 perms (0.576 ng/Pa*s*sq. m) in accordance with ASTM E 1249.
	b. Puncture Resistance:  3.39 lb. (1538 grams) in accordance with ASTM D 1709.
	c. Push-Through Puncture:  30.93 lbf (137.6 N) in accordance with ASTM D 4833.
	d. Tensile Strength:  48.6 lbf/in (8.51 kN/m) in accordance with ASTMD 882.
	e. Permeance After Conditioning:  0.010 perms (0.576 ng/Pa*s*sq.  m) in accordance with ASTM E 154, Sections 8, 11, 12 and 13.
	f. Methane Transmission Rate:  227.8 GTR in accordance with ASTM D 1434.
	g. Radon Diffusion Coefficient:  0.000000000215 sq.  ft/s (0.00000000002 sq. m/s) in accordance with test K124/02/95.



	2.3 SOIL TREATMENT
	A. Termiticide:  EPA-Registered termiticide acceptable to authorities having jurisdiction, in an aqueous solution formulated to prevent termite infestation.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation.
	b. Bayer Environmental Science.
	c. Ensystex, Inc.
	d. Syngenta.

	2. Service Life of Treatment:  Soil treatment termiticide that is effective for not less than three years against infestation of subterranean termites.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for moisture content of soil per termiticide label, interfaces with earthwork, slab and foundation work, landscaping, utility installation, and oth...
	B. Proceed with application only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Prepare work areas according to the requirements of authorities having jurisdiction and according to manufacturer's written instructions before beginning application and installation of termite control treatment(s).  Remove extraneous sou...
	B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials that could decrease treatment effectiveness on areas to be treated.  Loosen, rake, and level soil to be treated, except previously compacted areas under slabs and foo...
	1. Fit filling hose connected to water source at the site with a backflow preventer, according to requirements of authorities having jurisdiction.


	3.3 INSTALLING POLYMER-BASED SHEET BARRIER SYSTEM
	For installation and state-specific information visit www.stegoindustries.com/legal.
	A. Install polymer-based sheet barrier system to provide a continuous barrier to entry of subterranean termites, according to ASTM E 1643 and manufacturer's written instructions.

	3.4 APPLYING SOIL TREATMENT
	A. Application:  Mix soil treatment termiticide solution to a uniform consistency.  Distribute treatment uniformly.  Apply treatment at the product's EPA-Registered Label volume and rate for maximum specified concentration of termiticide to the follow...
	1. Slabs-on-Grade and Basement Slabs:  Underground-supported slab construction, including footings, building slabs, and attached slabs as an overall treatment.  Treat soil materials before concrete footings and slabs are placed.
	2. Foundations:  Soil adjacent to and along the entire inside perimeter of foundation walls; along both sides of interior partition walls; around plumbing pipes and electric conduit penetrating the slab; around interior column footers, piers, and chim...

	B. Post warning signs in areas of application.

	3.5 PROTECTION
	A. Avoid disturbance of treated soil after application.  Keep off treated areas until completely dry.
	B. Protect termiticide solution dispersed in treated soils and fills from being diluted by exposure to water spillage or weather until ground-supported slabs are installed.  Use waterproof barrier according to EPA-Registered Label instructions.

	3.6 MAINTENANCE SERVICE
	A. Maintenance Service:  Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of termite-control-treatment Installer.  Include quarterly maintenance as required for proper performance ...
	B. Continuing Maintenance Proposal:  Provide from termite-control-treatment Installer to Owner, in the form of a standard yearly (or other period) maintenance agreement, starting on date initial maintenance service is concluded.  State services, oblig...
	1. Include annual inspection for termite activity and effectiveness of termite treatment according to manufacturer's written instructions.







