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SECTION 012100

ALLOWANCES

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes administrative and procedural requirements governing allowances.
B. Types of allowances include the following:

1. Lump-sum allowances.

1.2 LUMP-SUM ALLOWANCES

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Architect under allowance and shall include all costs, delivery and installation.

B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner
under the contingency allowance are included in the allowance and are not part of the Contract
Sum.

C. Authorized use of funds from the contingency allowance will include Contractor's related costs
and reasonable overhead and profit.

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

3.2 PREPARATION
A. Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced with

related work.

END OF SECTION
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SECTION 012300

ALTERNATES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.2 DEFINITIONS

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

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.

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

1.3 PROCEDURES

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

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

alternate.

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A. Alternate No. 1: HVLS Fans (2 required).

1. Base bid: Does not include HVLS fans or power to location.
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2. Alternate: Include HVLS fans as indicated on the bid documents.

END OF SECTION
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SECTION 012500

SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes administrative and procedural requirements for substitutions.
B. Related Requirements:

1. Section 016000 "Product Requirements" for requirements for submitting comparable product
submittals for products by listed manufacturers.

1.2 DEFINITIONS

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

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

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to Contractor or
Owner.

1.3 ACTION SUBMITTALS

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

1. Substitution Request Form: Use form acceptable to Architect.
2. Documentation: Show compliance with requirements for substitutions and the following, as
applicable:

a. Statement indicating why specified product or fabrication or installation method cannot
be provided, if applicable.

b. Coordination of information, including a list of changes or revisions needed to other parts
of the Work and to construction performed by Owner and separate contractors that will
be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitutions with those of the
Work specified. Include annotated copy of applicable Specification Section. Significant
qualities may include attributes, such as performance, weight, size, durability, visual
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effect, sustainable design characteristics, warranties, and specific features and
requirements indicated. Indicate deviations, if any, from the Work specified.

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

e. Samples, where applicable or requested.

f. Certificates and qualification data, where applicable or requested.

g. List of similar installations for completed projects, with project names and addresses as
well as names and addresses of architects and owners.

h. Material test reports from a qualified testing agency, indicating and interpreting test
results for compliance with requirements indicated.

i. Detailed comparison of Contractor's construction schedule using proposed substitutions

with products specified for the Work, including effect on the overall Contract Time. If

specified product or method of construction cannot be provided within the Contract

Time, include letter from manufacturer, on manufacturer's letterhead, stating date of

receipt of purchase order, lack of availability, or delays in delivery.

Cost information, including a proposal of change, if any, in the Contract Sum.

Contractor's certification that proposed substitution complies with requirements in the

Contract Documents, except as indicated in substitution request, is compatible with

related materials and is appropriate for applications indicated.

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.

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's
Supplemental Instructions for minor changes in the Work.

1.4 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials.

1.5 PROCEDURES

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

1.6 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related
submittals.
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1. Conditions: Architect will consider Contractor's request for substitution when the following
conditions are satisfied. If the following conditions are not satisfied, Architect will return
requests without action, except to record noncompliance with these requirements:

a.

oo

S0 o

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

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.

Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

B. Substitutions for Convenience: Not allowed.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 013300
SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

1.2 DEFINITIONS

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

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

1.3 SUBMITTAL SCHEDULE

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

1.4 SUBMITTAL FORMATS
A. Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Construction Manager.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification Section number
with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals.
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10.
11.
12.
13.
14.
15.

16.
17.

Category and type of submittal.

Submittal purpose and description.

Number and title of Specification Section, with paragraph number and generic name for each
of multiple items.

Drawing number and detail references, as appropriate.

Indication of full or partial submittal.

Location(s) where product is to be installed, as appropriate.

Other necessary identification.

Remarks.

Signature of transmitter.

B. Options: Identify options requiring selection by Architect.

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Architect on previous
submittals. Indicate by highlighting on each submittal or noting on attached separate sheet.

D. Paper Submittals:

1.

2.

Place a permanent label or title block on each submittal item for identification; include name
of firm or entity that prepared submittal.

Provide a space on label or beside title block to record Contractor's review and approval
markings and action taken by Architect.

Action Submittals: Submit three paper copies of each submittal unless otherwise indicated.
Architect, will return two copies.

Informational Submittals: Submit two paper copies of each submittal unless otherwise
indicated. Architect will not return copies.

Transmittal for Submittals: Assemble each submittal individually and appropriately for
transmittal and handling. Transmit each submittal using AIA Document G810 transmittal
form.

E. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information
into each PDF file. Name PDF file with submittal number.

F. Submittals for Utilizing Web-Based Project Management Software: Prepare submittals as PDF
files, or other format indicated by Project management software.

1.5 SUBMITTAL PROCEDURES

A. Prepare and submit submittals required by individual Specification Sections. Types of submittals
are indicated in individual Specification Sections.

1.

Email: Prepare submittals as PDF package, and transmit to Architect by sending via email.
Include PDF transmittal form. Include information in email subject line as requested by
Architect.

Web-Based Project Management Software: Prepare submittals in PDF form, and upload to
web-based Project management software website. Enter required data in web-based software
site to fully identify submittal.
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3. Paper: Prepare submittals in paper form, and deliver to Architect.

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

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

2. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the Contract
Time will be authorized because of failure to transmit submittals enough in advance of the Work
to permit processing, including resubmittals.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Architect will advise Contractor when a
submittal being processed must be delayed for coordination.

2. Resubmittal Review: Allow 15 days for review of each resubmittal.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

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

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

1.6 SUBMITTAL REQUIREMENTS

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

1. If information must be specially prepared for submittal because standard published data are
unsuitable for use, submit as Shop Drawings, not as Product Data.

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

3. Include the following information, as applicable:

Manufacturer's catalog cuts.

Manufacturer's product specifications.

Standard color charts.

Statement of compliance with specified referenced standards.
Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

SR o e o

4. For equipment, include the following in addition to the above, as applicable:
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Wiring diagrams that show factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

oo

5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.

L.

Preparation: Fully illustrate requirements in the Contract Documents. Include the following
information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

moe oo o

Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 22 by 34 inches.

a. Two opaque (bond) copies of each submittal. Architect will return one copy.

C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other materials.

1.

2.

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

Identification: Permanently attach label on unexposed side of Samples that includes the
following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

mo oo o

Web-Based Project Management Software: Prepare submittals in PDF form, and upload to
web-based Project software website. Enter required data in web-based software site to fully
identify submittal.

Paper Transmittal: Include paper transmittal including complete submittal information
indicated.

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.
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a. Samples that may be incorporated into the Work are indicated in individual Specification
Sections. Such Samples must be in an undamaged condition at time of use.

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

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

a. Number of Samples: Submit one full set(s) of available choices where color, pattern,
texture, or similar characteristics are required to be selected from manufacturer's product
line. Architect will return submittal with options selected.

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

a. Number of Samples: Submit three sets of Samples. Architect will retain two Sample sets;
remainder will be returned. Mark up and retain one returned Sample set as a project
record Sample.

1) Submit a single Sample where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to be
demonstrated.

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

. Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

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

Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity
responsible for preparing certification. Certificates and certifications shall be signed by an
officer or other individual authorized to sign documents on behalf of that entity. Provide a
notarized signature where indicated.
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Installer Certificates: Submit written statements on manufacturer's letterhead certifying that
Installer complies with requirements in the Contract Documents and, where required, is
authorized by manufacturer for this specific Project.

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

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

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

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

. Test and Research Reports:

1.

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

Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

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

Preconstruction Test Reports: Submit 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.

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

Research Reports: Submit written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.
Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

Qoo o
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1.7 DELEGATED-DESIGN SERVICES

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

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file and three Insert number paper copies of
certificate, signed and sealed by the responsible design professional, for each product and system
specifically assigned to Contractor to be designed or certified by a design professional.

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

1.8 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to Architect.

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

1. Architect will not review submittals received from Contractor that do not have Contractor's
review and approval.

1.9 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions
required, and return it.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate action.
Paper Submittals: Architect will stamp each submittal with an action stamp and will mark
stamp appropriately to indicate action.

3. Submittals by Web-Based Project Management Software: Architect will indicate, on Project
management software website, the appropriate action.

B. Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements. Architect will forward each submittal to
appropriate party.
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C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Architect.

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

E. Architect will discard submittals received from sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 014000

QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

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

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

1. 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.

1.2 DEFINITIONS

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

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

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

1. Use of trade-specific terminology in referring to a Work result does not require that certain
construction activities specified apply exclusively to specific trade(s).

D. Mockups: Physical assemblies of portions of the Work constructed to establish the standard by
which the Work will be judged. Mockups are not Samples.

1. Mockups are used for one or more of the following:

a. Verify selections made under Sample submittals.
b. Demonstrate aesthetic effects.
c. Demonstrate the qualities of products and workmanship.
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d. Demonstrate successful installation of interfaces between components and systems.
e. Perform preconstruction testing to determine system performance.

2. Product Mockups: Mockups that may include multiple products, materials, or systems
specified in a single Section.

3. In-Place Mockups: Mockups constructed on-site in their actual final location as part of
permanent construction.

E. Preconstruction Testing: Tests and inspections performed specifically for Project before products
and materials are incorporated into the Work, to verify performance or compliance with specified
criteria. Unless otherwise indicated, copies of reports of tests or inspections performed for other
than the Project do not meet this definition.

F. Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish
product performance and compliance with specified requirements.

G. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the
source; for example, plant, mill, factory, or shop.

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term
"testing laboratory" has the same meaning as the term "testing agency."

I.  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.

J.  Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and completed
construction comply with requirements. Contractor's quality-control services do not include
contract administration activities performed by Architect.

1.3 DELEGATED DESIGN SERVICES

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

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

B. Delegated Design Services Statement: Submit a statement, signed and sealed by the responsible
design professional, for each product and system specifically assigned to Contractor to be
designed or certified by a design professional, indicating that the products and systems are in
compliance with performance and design criteria indicated. Include list of codes, loads, and other
factors used in performing these services.
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1.4 CONFLICTING REQUIREMENTS

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or
requirements is specified and the standards or requirements establish different or conflicting
requirements for minimum quantities or quality levels, inform the Architect regarding the conflict
and obtain clarification prior to proceeding with the Work. Refer conflicting requirements that are
different, but apparently equal, to Architect for clarification before proceeding.

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

1.5 ACTION SUBMITTALS
A. Mockup Shop Drawings:

1. Include plans, sections, elevations, and details, indicating materials and size of mockup
construction.

2. Indicate manufacturer and model number of individual components.

3. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.

1.6 INFORMATIONAL SUBMITTALS

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

1. Seismic-force-resisting system, designated seismic system, or component listed in the
Statement of Special Inspections.

2. Main wind-force-resisting system or a wind-resisting component listed in the Statement of
Special Inspections.

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

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

1.7 REPORTS AND DOCUMENTS

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other
Sections. Include the following:
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Date of issue.

Project title and number.

Name, address, telephone number, and email address of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample taking and testing and
inspection.

11. Comments or professional opinion on whether tested or inspected Work complies with the

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

20X ANk WD =

B. Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections. Include the following:

1. Statement on condition of substrates and their acceptability for installation of product.
Statement that products at Project site comply with requirements.

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

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

5. Other required items indicated in individual Specification Sections.

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting
manufacturer's factory-authorized service representative's tests and inspections specified in other
Sections. Include the following:

1. Statement that equipment complies with requirements.
Results of operational and other tests and a statement of whether observed performance
complies with requirements.

3. Other required items indicated in individual Specification Sections.

1.8 QUALITY ASSURANCE

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

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to
those indicated for this Project and with a record of successful in-service performance, as well as
sufficient production capacity to produce required units. As applicable, procure products from
manufacturers able to meet qualification requirements, warranty requirements, and technical or
factory-authorized service representative requirements.
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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.

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

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 in material, design, and extent to those indicated for
this Project.

Specialists: Certain Specification Sections require that specific construction activities be
performed by entities who are recognized experts in those operations. Specialists will satisfy
qualification requirements indicated and engage in the activities indicated.

1. Requirements of authorities having jurisdiction supersede requirements for specialists.

. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency
with the experience and capability to conduct testing and inspection indicated, as documented
according to ASTM E329; and with additional qualifications specified in individual Sections;
and, where required by authorities having jurisdiction, that is acceptable to authorities.

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

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

Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for
compliance with specified requirements for performance and test methods, comply with the
following:

1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and construction.

b. Submit specimens in a timely manner with sufficient time for testing and analyzing
results to prevent delaying the Work.

c.  When testing is complete, remove test specimens and test assemblies, mockups; do not
reuse products on Project.

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection,
and similar quality-assurance service to Architect, with copy to Contractor. Interpret tests and
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inspections and state in each report whether tested and inspected work complies with or
deviates from the Contract Documents.

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

el

hd

9.

Build mockups of size indicated.

Build mockups in location indicated or, if not indicated, as directed by Architect.

Notify Architect seven days in advance of dates and times when mockups will be constructed.
Employ supervisory personnel who will oversee mockup construction. Employ workers that
will be employed to perform same tasks during the construction at Project.

Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain Architect's approval of mockups before starting corresponding work, fabrication, or
construction.

a. Allow seven days for initial review and each re-review of each mockup.

Promptly correct unsatisfactory conditions noted by Architect's preliminary review, to the
satisfaction of the Architect, before completion of final mockup.

Approval of mockups by the Architect does not constitute approval of deviations from the
Contract Documents contained in mockups unless Architect specifically approves such
deviations in writing.

Maintain mockups during construction in an undisturbed condition as a standard for judging
the completed Work.

10. Demolish and remove mockups when directed unless otherwise indicated.

1.9 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform these services.

1.

Owner will furnish Contractor with names, addresses, and telephone numbers of testing
agencies engaged and a description of types of testing and inspection they are engaged to
perform.

Costs for retesting and reinspecting construction that replaces or is necessitated by Work that
failed to comply with the Contract Documents will be charged to Contractor.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether specified or not,
to verify and document that the Work complies with requirements.

1.

Engage a qualified testing agency to perform quality-control services.

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

Notify testing agencies at least 24 hours in advance of time when Work that requires testing
or inspection will be performed.
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3. Where quality-control services are indicated as Contractor's responsibility, submit a certified
written report, in duplicate, of each quality-control service.

4. Testing and inspection requested by Contractor and not required by the Contract Documents
are Contractor's responsibility.

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

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.

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

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

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

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

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

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

6. Do not perform duties of Contractor.

Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing as specified in Section 013300 "Submittal
Procedures."

Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's services
include participation in preinstallation conferences, examination of substrates and conditions,
verification of materials, observation of Installer activities, inspection of completed portions of
the Work, and submittal of written reports.

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

1. Access to the Work.
Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and inspection.
Assist agency in obtaining samples.

4. Facilities for storage and field curing of test samples.

5. Preliminary design mix proposed for use for material mixes that require control by testing
agency.

6. Security and protection for samples and for testing and inspection equipment at Project site.
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H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and
quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspection.

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

1.10 SPECIAL TESTS AND INSPECTIONS

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

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

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

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

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

6. Retesting and reinspecting corrected Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG
A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:

Date test or inspection was conducted.

Description of the Work tested or inspected.

Date test or inspection results were transmitted to Architect.

Identification of testing agency or special inspector conducting test or inspection.

Sl o e

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and
inspection log for Architect's reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.

3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspection, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.
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1. Provide materials and comply with installation requirements specified in other Specification
Sections or matching existing substrates and finishes. Restore patched areas and extend
restoration into adjoining areas with durable seams that are as invisible as possible. Comply
with the Contract Document requirements for cutting and patching in Section 017300
"Execution."

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

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

END OF SECTION
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SECTION 015000

TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A.

Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

1.2 USE CHARGES

A.

Installation, removal, and use charges for temporary facilities shall be included in the Contract
Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary
services and facilities without cost.

Water and Sewer Service from Existing System: Water from Owner's existing water system is
available for use without metering and without payment of use charges. Provide connections and
extensions of services as required for construction operations.

Electric Power Service from Existing System: Electric power from Owner's existing system is
available for use without metering and without payment of use charges. Provide connections and
extensions of services as required for construction operations.

1.3 INFORMATIONAL SUBMITTALS

A.

Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging
areas, construction site entrances, vehicle circulation, and parking areas for construction
personnel.

Project Identification and Temporary Signs: Show fabrication and installation details, including
plans, elevations, details, layouts, typestyles, graphic elements, and message content.

Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials
and construction from water absorption and damage and mold. Describe delivery, handling,
storage, installation, and protection provisions for materials subject to water absorption or water
damage.

1. Indicate procedures for discarding water-damaged materials, protocols for mitigating water
intrusion into completed Work, and requirements for replacing water-damaged Work.
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2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials,
plastering, and terrazzo grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.

3. Indicate methods to be used to avoid trapping water in finished work.

1.4 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.

C. Accessible Temporary Egress: Comply with applicable provisions in [the United States Access
Board's ADA-ABA Accessibility Guidelines] [and] [ICC/ANSI A117.1].

1.5 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to 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: Prefabricated or mobile units with serviceable finishes, temperature controls, and
foundations adequate for normal loading.

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and
construction personnel office activities and to accommodate Project meetings specified in other
Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks,
and bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide

electrical power service and 120-V ac duplex receptacles, with no fewer than one receptacle

on each wall. Furnish room with conference table, chairs, and 4-foot-square tack and marker

boards.

Drinking water and private toilet.

4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to
72 deg F.

5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.

W

TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
015000 - 2



2.2 EQUIPMENT

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

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A. Conservation: Coordinate construction and use of temporary facilities with consideration given to
conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize
waste.

1. Salvage materials and equipment involved in performance of, but not actually incorporated
into, the Work. See other Sections for disposition of salvaged materials that are designated as
Owner's property.

3.2 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.

C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering
occupied areas.

3.3 TEMPORARY UTILITY INSTALLATION
A. General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction.

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash
facilities, and drinking water for use of construction personnel. Comply with requirements of
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures
and facilities.
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E. Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations.

F. 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.

3.4 SUPPORT FACILITIES INSTALLATION
A. Comply with the following:

1. Provide construction for temporary field offices, shops, and sheds located within construction
area or within 30 feet of building lines that is noncombustible according to ASTM E136.
Comply with NFPA 241.

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

3. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.

B. Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

C. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
D. Storage and Staging: Use designated areas of Project site for storage and staging needs.

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining
properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touch up signs so they are legible at all times.
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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 progress cleaning requirements in Section 017300 "Execution."

Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment” and not temporary facilities.

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A.

Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and
other improvements at Project site and on adjacent properties, except those indicated to be
removed or altered. Repair damage to existing facilities.

1. Where access to adjacent properties is required in order to affect protection of existing
facilities, obtain written permission from adjacent property owner to access property for that

purpose.

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction as required to comply with environmental regulations and that minimize possible air,
waterway, and subsoil contamination or pollution or other undesirable effects.

Temporary Erosion and Sedimentation Control: Comply with requirements of EPA Construction
General Permit or authorities having jurisdiction, whichever is more stringent.

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent
properties and walkways, according to erosion- and sedimentation-control Drawings.

1. Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross tree- or plant-protection zones.

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established.

3. Clean, repair, and restore adjoining properties and roads affected by erosion and
sedimentation from Project site during the course of Project.

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.

Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root systems
from damage, flooding, and erosion.

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
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procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using materials approved by authorities having
jurisdiction.

H. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure
fence in a manner that will prevent people from easily entering site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to
accommodate construction operations.

2. Maintain security by limiting number of keys and restricting distribution to authorized
personnel. Furnish one set of keys to Owner.

I.  Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and
similar violations of security. Lock entrances at end of each workday.

J. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

K. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and as
required by authorities having jurisdiction. Provide signage directing occupants to temporary
egress.

L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types
needed to protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.

1. Prohibit smoking in construction areas. Comply with additional limits on smoking specified
in other Sections.

2. Supervise welding operations, combustion-type temporary heating units, and similar sources
of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel at
Project site. Review needs with local fire department and establish procedures to be followed.
Instruct personnel in methods and procedures. Post warnings and information.

3.6 MOISTURE AND MOLD CONTROL

A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with
Moisture and Mold Protection Plan.

B. Exposed Construction Period: Before installation of weather barriers, when materials are subject
to wetting and exposure and to airborne mold spores, protect as follows:

Protect porous materials from water damage.

Protect stored and installed material from flowing or standing water.

Keep porous and organic materials from coming into prolonged contact with concrete.
Remove standing water from decks.

Keep deck openings covered or dammed.
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C. Partially Enclosed Construction Period: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration of
moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items with high
organic content, into partially enclosed building.

Keep interior spaces reasonably clean and protected from water damage.

Discard or replace water-damaged material.

Do not install material that is wet.

Discard and replace stored or installed material that begins to grow mold.

Perform work in a sequence that allows wet materials adequate time to dry before enclosing
the material in gypsum board or other interior finishes.

AR ol e

D. Controlled Construction Period: After completing and sealing of the building enclosure but prior
to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in conditions.

2. Use temporary or permanent HVAC system to control humidity within ranges specified for
installed and stored materials.

3. Comply with manufacturer's written instructions for temperature, relative humidity, and
exposure to water limits.

3.7 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, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in Section 017700
"Closeout Procedures."
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END OF SECTION

TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
015000 - 8



SECTION 016000

PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

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

B. Related Requirements:

L.

Section 012500 "Substitution Procedures" for requests for substitutions.

1.2 DEFINITIONS

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

1.

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

New Products: Items that have not previously been incorporated into another project or
facility. Salvaged items or items reused from other projects are not considered new products.
Items that are manufactured or fabricated to include recycled content materials are considered
new products, unless indicated otherwise.

Comparable Product: Product by named manufacturer that is demonstrated and approved
through the comparable product submittal process described in Part 2 "Comparable Products"
Article, to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or exceed
those of specified product.

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product
is named and accompanied by the words "basis-of-design product,” including make or model
number or other designation. Published attributes and characteristics of basis-of-design product
establish salient characteristics of products.

1.

Evaluation of Comparable Products: In addition to the basis-of-design product description,
product attributes and characteristics may be listed to establish the significant qualities related
to type, function, in-service performance and physical properties, weight, dimension,
durability, visual characteristics, and other special features and requirements for purposes of
evaluating comparable products of additional manufacturers named in the specification.
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Manufacturer's published attributes and characteristics of basis-of-design product also
establish salient characteristics of products for purposes of evaluating comparable products.

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with
requirements" introduces a product selection procedure in an individual Specification Section,
provide products qualified under the specified product procedure. In the event that a named
product or product by a named manufacturer does not meet the other requirements of the
specifications, select another named product or product from another named manufacturer that
does meet the requirements of the specifications; submit a comparable product request or
substitution request, if applicable.

D. Comparable Product Request Submittal: An action submittal requesting consideration of a
comparable product, including the following information:

1. Identification of basis-of-design product or fabrication or installation method to be replaced,
including Specification Section number and title and Drawing numbers and titles.

2. Data indicating compliance with the requirements specified in Part 2 "Comparable Products"
Article.

E. Basis-of-Design Product Specification Submittal: An action submittal complying with
requirements in Section 013300 "Submittal Procedures."

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations on
substitutions.

1.3 QUALITY ASSURANCE

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

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING

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

1.5 PRODUCT WARRANTIES

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

1. Manufacturer's Warranty: Written standard warranty form furnished by individual
manufacturer for a particular product and issued in the name of the Owner or endorsed by
manufacturer to Owner.
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2.

Special Warranty: Written warranty required by the Contract Documents to provide specific
rights for Owner and issued in the name of the Owner or endorsed by manufacturer to Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and identification,
ready for execution.

1.

2.

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

Specified Form: When specified forms are included in the Project Manual, prepare a written
document, using indicated form properly executed.

See other Sections for specific content requirements and particular requirements for
submitting special warranties.

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

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

1.

2.

9]

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

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.

Owner reserves the right to limit selection to products with warranties meeting requirements
of the Contract Documents.

Where products are accompanied by the term "as selected," Architect will make selection.
Descriptive, performance, and reference standard requirements in the Specifications establish
salient characteristics of products.

B. Product Selection Procedures:

1.

Sole Product: Where Specifications name a single manufacturer and product, provide the
named product that complies with requirements. Comparable products or substitutions for
Contractor's convenience will not be considered.

a. Sole product may be indicated by the phrase "Subject to compliance with requirements,
provide the following."

Sole Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be considered.

a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with
requirements, provide products by the following."
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3. Limited List of Products: Where Specifications include a list of names of both manufacturers
and products, provide one of the products listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

a. Limited list of products may be indicated by the phrase "Subject to compliance with
requirements, provide one of the following."

4. Non-Limited List of Products: Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed or an unnamed product that
complies with requirements.

a. Non-limited list of products is indicated by the phrase "Subject to compliance with
requirements, available products that may be incorporated in the Work include, but are
not limited to, the following."

b. Provision of an unnamed product is not considered a substitution, if the product complies
with requirements.

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' names,
provide a product by one of the manufacturers listed that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be considered.

a. Limited list of manufacturers is indicated by the phrase "Subject to compliance with
requirements, provide products by one of the following."

6. Non-Limited List of Manufacturers: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed or a product by an
unnamed manufacturer that complies with requirements.

a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance with
requirements, available manufacturers whose products may be incorporated in the Work
include, but are not limited to, the following."

b. Provision of products of an unnamed manufacturer is not considered a substitution, if the
product complies with requirements.

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

a. For approval of products by unnamed manufacturers, comply with requirements in
Section 012500 "Substitution Procedures" for substitutions for convenience.

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's
sample," provide a product that complies with requirements and matches Architect's sample.
Architect's decision will be final on whether a proposed product matches.
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1. If no product available within specified category matches and complies with other specified
requirements, comply with requirements in Section 012500 "Substitution Procedures" for
proposal of product.

D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect
from manufacturer's full range" or a similar phrase, select a product that complies with
requirements. Architect will select color, gloss, pattern, density, or texture from manufacturer's
product line that includes both standard and premium items.

E. Sustainable Product Selection: Where Specifications require product to meet sustainable product
characteristics, select products complying with indicated requirements. Comply with

requirements in Division 01 sustainability requirements Section and individual Specification
Sections.

1. Select products for which sustainable design documentation submittals are available from
manufacturer.

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 017300

EXECUTION

PART 1 - GENERAL

1.1 SUMMARY

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

Construction layout.

Field engineering and surveying.

Installation of the Work.

Cutting and patching.

Coordination of Owner's portion of the Work.
Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.

e e Aol e

B. Related Requirements:

1. Section 017700 "Closeout Procedures" for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and levels,
replacing defective work, and final cleaning.

2. Section 024119 "Selective Demolition" for demolition and removal of selected portions of
the building.

1.2 DEFINITIONS

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

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

1.3 INFORMATIONAL SUBMITTALS
A. Certified Surveys: Submit two copies signed by land surveyor.

B. Certificates: Submit certificate signed by land surveyor, certifying that location and elevation of
improvements comply with requirements.
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1.4 CLOSEOUT SUBMITTALS

A. Final Property Survey: Submit 2 copies showing the Work performed and record survey data.

1.5 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.

B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

1.

Structural Elements: When cutting and patching structural elements, or when encountering
the need for cutting and patching of elements whose structural function is not known, notify
Architect of locations and details of cutting and await directions from Architect before
proceeding. Shore, brace, and support structural elements during cutting and patching. Do not
cut and patch structural elements in a manner that could change their load-carrying capacity
or increase deflection.

Operational Elements: Do not cut and patch operating elements and related components in a
manner that results in reducing their capacity to perform as intended or that results in
increased maintenance or decreased operational life or safety.

Other Construction Elements: Do not cut and patch other construction elements or
components in a manner that could change their load-carrying capacity, that results in
reducing their capacity to perform as intended, or that results in increased maintenance or
decreased operational life or safety.

Visual Elements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch exposed construction in a manner that
would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and replace
construction that has been cut and patched in a visually unsatisfactory manner.

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of specified products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Comply with requirements specified in other Sections.

1.

For projects requiring compliance with sustainable design and construction practices and
procedures, use products for patching that comply with sustainable design requirements.

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
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1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will provide a match acceptable to Architect for the visual and functional performance of in-
place materials. Use materials that are not considered hazardous.

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

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

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate and
verify the existence and location of underground utilities, and other construction affecting the
Work.

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, gas service piping, and water-service piping; underground
electrical services; and other utilities.

2. Furnish location data for work related to Project that must be performed by public utilities
serving Project site.

B. Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions, with Installer or Applicator present where
indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

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

3.2 PREPARATION

A. Existing Utility Information: Furnish information to local utility and Owner that is necessary to
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

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

D.

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

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect in
accordance with requirements in Section 013100 "Project Management and Coordination."

3.3 CONSTRUCTION LAYOUT

A.

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks and existing conditions. If
discrepancies are discovered, notify Architect promptly.

. Engage a land surveyor experienced in laying out the Work, using the following accepted

surveying practices:

1. Establish benchmarks and control points to set lines and levels at each story of construction
and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.

Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required

dimensions.

Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Notify Architect when deviations from required lines and levels exceed allowable tolerances.

Close site surveys with an error of closure equal to or less than the standard established by

authorities having jurisdiction.

W
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Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and
topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and electrical
work. Transfer survey markings and elevations for use with control lines and levels. Level
foundations and piers from two or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Architect.

3.4 FIELD ENGINEERING

A.

B.

Identification: Owner will identify existing benchmarks, control points, and property corners.

Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control points
during construction operations.

TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
017300 - 4



1. Do not change or relocate existing benchmarks or control points without prior written
approval of Architect. Report lost or destroyed permanent benchmarks or control points
promptly. Report the need to relocate permanent benchmarks or control points to Architect
before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.

2. Where the actual location or elevation of layout points cannot be marked, provide temporary
reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed. Restore marked construction to
its original condition.

D. Final Property Survey: Engage a land surveyor to prepare a final property survey showing
significant features (real property) for Project. Include on the survey a certification, signed by
land surveyor, that principal metes, bounds, lines, and levels of Project are accurately positioned
as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, existing
improvements and significant vegetation, adjoining properties, acreage, grade contours, and
the distance and bearing from a site corner to a legal point.

3.5 INSTALLATION

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

1. Make vertical work plumb, and make horizontal work level.

Where space is limited, install components to maximize space available for maintenance and

ease of removal for replacement.

Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

4. Maintain minimum headroom clearance of 84 inches in occupied spaces and 90 inches in
unoccupied spaces, unless otherwise indicated on Drawings.

(98]

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

C. Install products at the time and under conditions that will ensure satisfactory results as judged by
Architect. Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations, so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy of type expected for
Project.
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Sequence the Work and allow adequate clearances to accommodate movement of construction
items on-site and placement in permanent locations.

Tools and Equipment: Select tools or equipment that minimize production of excessive noise
levels.

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

Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size and
type required for load conditions with manufacturer.

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

2. Allow for building movement, including thermal expansion and contraction.

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

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

Repair or remove and replace damaged, defective, or nonconforming Work.

1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and replacing
defective Work.

3.6 CUTTING AND PATCHING

A.

General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

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

Temporary Support: Provide temporary support of Work to be cut.
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. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide
protection from adverse weather conditions for portions of Project that might be exposed during
cutting and patching operations.

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

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

. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering
and chopping. Cut holes and slots neatly to minimum size required, and with minimum
disturbance of adjacent surfaces. Temporarily cover openings when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.

4. Excavating and Backfilling: Comply with requirements in applicable Sections where required
by cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

W

. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as
practicable, as judged by Architect. Provide materials and comply with installation requirements
specified in other Sections, where applicable.

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
physical integrity of installation.

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration
into retained adjoining construction in a manner that will eliminate evidence of patching and
refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

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

Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.
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3.7 COORDINATION OF OWNER'S PORTION OF THE WORK

A.

B.

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

1. Provide temporary facilities required for Owner-furnished, Contractor-installed products.
2. Refer to Section 011000 "Summary" for other requirements for Owner-furnished, Contractor-
installed products

Coordination: Coordinate construction and operations of the Work with work performed by
Owner's construction personnel.

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for
Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable
timetable. Notify Owner if changes to schedule are required due to differences in actual
construction progress.

3.8 PROGRESS CLEANING

A.

Clean Project site and work areas daily, including common areas. Enforce requirements strictly.
Dispose of materials lawfully.

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

2. Do not hold waste materials more than seven days during normal weather or three days if the
temperature is expected to rise above 80 deg F.

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

a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are
working concurrently.

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

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.

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.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
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Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from
damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down
sewers or into waterways. Comply with waste disposal requirements in Section 015000
"Temporary Facilities and Controls."

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.

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.

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

3.9 STARTING AND ADJUSTING

A.

3.10

Coordinate startup and adjusting of equipment and operating components with requirements in
Section 019113 "General Commissioning Requirements."

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

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

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

Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."

PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion.

Repair Work previously completed and subsequently damaged during construction period. Repair
to like-new condition.

Protection of Existing Items: Provide protection and ensure that existing items to remain
undisturbed by construction are maintained in condition that existed at commencement of the
Work.

Comply with manufacturer's written instructions for temperature and relative humidity.
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END OF SECTION
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SECTION 017700

CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

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

Substantial Completion procedures.
Final completion procedures.
Warranties.

Final cleaning.

el s

B. Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for additional operation and maintenance
manual requirements.
2. Section 017839 "Project Record Documents” for submitting Record Drawings, Record
Specifications, and Record Product Data.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of cleaning agent.

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

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

1.3 CLOSEOUT SUBMITTALS
A. Certificates of Release: From authorities having jurisdiction.
B. Certificate of Insurance: For continuing coverage.

C. Field Report: For pest-control inspection.

1.4 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why
the Work is incomplete.
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B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior
to requesting inspection for determining date of Substantial Completion. List items below that are
incomplete at time of request.

1.

o

Certificates of Release: Obtain and submit releases from authorities having jurisdiction,
permitting Owner unrestricted use of the Work and access to services and utilities. Include
occupancy permits, operating certificates, and similar releases.

Submit closeout submittals specified in other Division 01 Sections, including Project Record
Documents, operation and maintenance manuals, damage or settlement surveys, property
surveys, and similar final record information.

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

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

Submit testing, adjusting, and balancing records.

Submit sustainable design submittals not previously submitted.

Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior
to requesting inspection for determining date of Substantial Completion. List items below that are
incomplete at time of request.

1.

W

@

9.

10.

Advise Owner of pending insurance changeover requirements.

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

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial Completion.

Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems. Submit demonstration and training video recordings specified in
Section 017900 "Demonstration and Training."

Advise Owner of changeover in utility services.

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

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

Complete final cleaning requirements.

Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

D. Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.
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1.5 FINAL COMPLETION PROCEDURES

A.

B.

Submittals Prior to Final Completion: Before requesting final inspection for determining Final
Completion, complete the following:

1. Submit a final Application for Payment in accordance with Section 012900 "Payment
Procedures."

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

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

4. Submit pest-control final inspection report.

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

1.6 LIST OF INCOMPLETE ITEMS

A.

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

1.7 SUBMITTAL OF PROJECT WARRANTIES

A.

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

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

Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling
navigation to each item. Provide bookmarked table of contents at beginning of document.

1.  Submit on digital media acceptable to Architect.
Warranties in Paper Form:

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

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

2.1 MATERIALS

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

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

PART 3 - EXECUTION

3.1 FINAL CLEANING

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

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

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

a.
b.

~

Clean Project site of rubbish, waste material, litter, and other foreign substances.

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.

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

Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's
recommendations.

Vacuum and mop concrete.

Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean
according to manufacturer's recommendations if visible soil or stains remain.

Clean transparent materials, including mirrors and glass in doors and windows. Remove
glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and
glass, taking care not to scratch surfaces.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove
excess lubrication, paint and mortar droppings, and other foreign substances.

Clean luminaires, lamps, globes, and reflectors to function with full efficiency.

Leave Project clean and ready for occupancy.
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C. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000
"Temporary Facilities and Controls."

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations required by Section 017300 "Execution" before
requesting inspection for determination of Substantial Completion.

END OF SECTION
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SECTION 017823

OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 SUMMARY

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

1. Systems and equipment operation manuals.
2. Systems and equipment maintenance manuals.
3. Product maintenance manuals.

1.2 CLOSEOUT SUBMITTALS

A. Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by this
Section.

1. Architect will comment on whether content of operation and maintenance submittals is
acceptable.

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

B. Format: Submit operation and maintenance manuals in the following format:

1. Submit on digital media acceptable to Architect. Enable reviewer comments on draft
submittals.
2. Submit three paper copies. Architect will return two copies.

C. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect will return copy with comments.

1. Correct or revise each manual to comply with Architect's comments. Submit copies of each
corrected manual within 15 days of receipt of Architect's comments and prior to commencing
demonstration and training.

D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.
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1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1.

Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable file
size.

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

B. Manuals, Paper Copy: Submit manuals in the form of hard-copy, bound and labeled volumes.

1.

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

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.

1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1.
2.
3.

Title page.
Table of contents.
Manual contents.

B. Title Page: Include the following information:

Nounhkwd =

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.
Name and contact information for Architect.
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8. Name and contact information for Commissioning Authority.

9. Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

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

C. Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

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

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.5 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating operation
of each system, subsystem, and piece of equipment not part of a system. Include information
required for daily operation and management, operating standards, and routine and special
operating procedures.

B. Content: In addition to requirements in this Section, include operation data required in individual
Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and equipment
indicated on Contract Documents.

2. Performance and design criteria if Contractor has delegated design responsibility.

3. Operating standards.

4. Operating procedures.

5. Operating logs.

6. Wiring diagrams.

7. Control diagrams.

8. Piped system diagrams.

9. Precautions against improper use.

10. License requirements including inspection and renewal dates.

C. Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Nk
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Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

A S B

D. Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

XN RO~

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

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

1.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers' maintenance documentation, preventive maintenance procedures and frequency,
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information.

B. 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
warranties and bonds, as described below.

C. Manufacturers’ Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product or
component installed. Mark each sheet to identify each product or component incorporated
into the Work. If data include more than one item in a tabular format, identify each item using
appropriate references from the Contract Documents. Identify data applicable to the Work
and delete references to information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not available and
where the information is necessary for proper operation and maintenance of equipment or
systems.

TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
017823 -4



2. Drawings, diagrams, and instructions required for maintenance, including disassembly and
component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training video recording, if available.

SNk v~

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

1. Include procedures to follow and required notifications for warranty claims.

H. 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.

1.7 PRODUCT MAINTENANCE MANUALS

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

B. 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.

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

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

NEI
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D. Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

M

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

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

1. Include procedures to follow and required notifications for warranty claims.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 017839

PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for Project Record Documents,
including the following:

1. Record Drawings.
2. Record specifications.
3. Record Product Data.
B. Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual
requirements.
1.2 CLOSEOUT SUBMITTALS

A. Record Drawings: Comply with the following:

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

a. Submittal:

1) Submit Record Digital Data Files and [one] <Insert number> set(s) of plots.
2) Architect will indicate whether general scope of changes, additional information
recorded, and quality of drafting are acceptable.

B. Record Specifications: Submit annotated PDF electronic files of Project's Specifications,
including addenda and Contract modifications.

C. Record Product Data: Submit annotated PDF electronic files and directories of each submittal.

1. Where record Product Data are required as part of operation and maintenance manuals,
submit duplicate marked-up Product Data as a component of manual.

1.3 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.
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Preparation: Mark record prints to show the actual installation, where installation varies from
that shown originally. Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to provide information for
preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be difficult to
identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.

Cross-reference record prints to corresponding photographic documentation.

opo T

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

Dimensional changes to Drawings.
Revisions to details shown on Drawings.
Depths of foundations.
Locations and depths of underground utilities.
Revisions to routing of piping and conduits.
Revisions to electrical circuitry.
Actual equipment locations.
Duct size and routing.
Locations of concealed internal utilities.
Changes made by Change Order or Construction Work Change Directive.
Changes made following Architect's written orders.
Details not on the original Contract Drawings.
. Field records for variable and concealed conditions.
Record information on the Work that is shown only schematically.

PR AT SR SO A o

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

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

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

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

1.4 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation, where installation
varies from that indicated in Specifications, addenda, and Contract modifications.

1.

2.

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

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

Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.
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4. For each principal product, indicate whether Record Product Data has been submitted in
operation and maintenance manuals instead of submitted as Record Product Data.
5. Note related Change Orders and Record Drawings where applicable.

B. Format: Submit record specifications as annotated PDF electronic file.

1.5 RECORD PRODUCT DATA

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

B. Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.

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

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders and Record Drawings where applicable.

C. Format: Submit Record Product Data as [annotated PDF electronic file] [paper copy] [scanned
PDF electronic file(s) of marked-up paper copy of Product Data].

1. Include Record Product Data directory organized by Specification Section number and title,
electronically linked to each item of Record Product Data.

1.6 MAINTENANCE OF RECORD DOCUMENTS

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 024119

SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.
1.2 MATERIALS OWNERSHIP
A. Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and
their contents, commemorative plaques and tablets, and other items of interest or value to Owner

that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.3 PREINSTALLATION MEETINGS

A. Pre-demolition Conference: Conduct conference at Project site.

1.4 INFORMATIONAL SUBMITTALS
A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property, for environmental protection, for dust control.
Indicate proposed locations and construction of barriers.

B. Schedule of selective demolition activities with starting and ending dates for each activity.

C. Pre-demolition photographs or video.

1.5 CLOSEOUT SUBMITTALS

A. Inventory of items that have been removed and salvaged.
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1.6 FIELD CONDITIONS

A.

G.

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

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

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

Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials will be removed by Owner under a separate
contract.

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

Utility Service: Maintain existing utilities indicated to remain in service and protect them against
damage during selective demolition operations.

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

Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning

B.

selective demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.

Standards: Comply with ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

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

operations.
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3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect
them against damage.

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

1.
2.
3.

Owner will arrange to shut off indicated services/systems when requested by Contractor.
Arrange to shut off utilities with utility companies.

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

3.3 PROTECTION

A. Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of construction and
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

C. Remove temporary barricades and protections where hazards no longer exist.

3.4 SELECTIVE DEMOLITION

A. General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1.

3.

4.

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

Maintain fire watch during and for at least 4 hours after flame-cutting operations.

Locate selective demolition equipment and remove debris and materials so as not to impose
excessive loads on supporting walls, floors, or framing.

Dispose of demolished items and materials promptly.

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

C. Removed and Salvaged Items:
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Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area designated by Owner.
Protect items from damage during transport and storage.

M

Removed and Reinstalled Items:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

Calb ol e

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

3.5 CLEANING

A.

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction.

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

3. Remove debris from elevated portions of building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.

Burning: Do not burn demolished materials.

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

END OF SECTION
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SECTION 033000

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

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

B. Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Design Mixtures: For each concrete mixture.
C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and
placement.
1.3 INFORMATIONAL SUBMITTALS
A. Material certificates.
B. Material test reports.
C. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

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

B. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077
and ASTM E 329 for testing indicated.
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1.5 PRECONSTRUCTION TESTING
A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.
1.6 FIELD CONDITIONS
A. Cold-Weather Placement: Comply with ACI 306.1.

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

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

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

Documents:
1. ACI301.
2. ACI117.

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

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

2.3 STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice."
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2.4 CONCRETE MATERIALS
A. Cementitious Materials:
1. Portland Cement: ASTM C 150/C 150M, Type I Type IL,.
B. Normal-Weight Aggregates: ASTM C 33/C 33M, graded.

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C. Air-Entraining Admixture: ASTM C 260/C 260M.

D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do
not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 1.

Sk v~

E. Water: ASTM C 94/C 94M and potable.

2.5 FIBER REINFORCEMENT

A. Synthetic Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and designed for use in
concrete, complying with ASTM C 1116/C 1116M, Type I11.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Euclid Chemical Company (The); an RPM company.
b. Nycon, Inc.

c. Propex Operating Company, LLC.

d. Buckeye Technologies, Inc.

2.6 VAPOR RETARDERS

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive or
pressure-sensitive tape.

2.7 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to
fresh concrete.
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Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

Water: Potable.

2.8 RELATED MATERIALS

A.

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

2.9 CONCRETE MIXTURES, GENERAL

A.

2.10

2.11

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.

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

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

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

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

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Normal-Weight Concrete:

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.40.

3. Slump Limit: 4 inches, plus or minus 1 inch.

4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size.

5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

6. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's

recommended rate, but not less than a rate of 1.5 Ib/cu. yd.

FABRICATING REINFORCEMENT

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

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-

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

PART 3 - EXECUTION

3.1 FORMWORK INSTALLATION

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. Chamfer exterior corners and edges of permanently exposed concrete.

3.2 EMBEDDED ITEM INSTALLATION

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

3.3 VAPOR-RETARDER INSTALLATION

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643
and manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

3.4 STEEL REINFORCEMENT INSTALLATION

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

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing
concrete.
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3.5 JOINTS
A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

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. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying
surface finishes. Eliminate groover tool marks on concrete surfaces.

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

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.

3.6 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections are completed.

B. 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.

3.7 FINISHING FORMED SURFACES

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

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

C. 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.

3.8 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 resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish
coating system.

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

C. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, approach slabs,
storage slabs and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route. Coordinate required final finish with
Architect before application.

3.9 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 305.1 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. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs,
and other similar surfaces. If forms remain during curing period, moist cure after loosening
forms. If removing forms before end of curing period, continue curing for remainder of curing
period.
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3.10

3.11

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

—

Moisture Curing: Keep surfaces continuously moist for not less than seven days.
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.

Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair damage
during curing period.

a. Removal: After curing period has elapsed, remove curing compound without damaging
concrete surfaces by method recommended by curing compound manufacturer unless
manufacturer certifies curing compound does not interfere with bonding of floor covering
used on Project.

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.

CONCRETE SURFACE REPAIRS

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.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

END OF SECTION
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SECTION 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
ANSI/AISC 303.

1.3 PREINSTALLATION MEETINGS

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: Show fabrication of structural-steel components.
C. Delegated-Design Submittal: For structural-steel connections indicated on Drawings to comply
with design loads, include analysis data.
1.5 INFORMATIONAL SUBMITTALS
A. Welding certificates.
B. Mill test reports for structural-steel materials, including chemical and physical properties.
C. Source quality-control reports.
D

. Field quality-control reports.
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1.6 QUALITY ASSURANCE
A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited by
the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172).

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

C. Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Comply with applicable provisions of the following specifications and documents:

1. ANSI/AISC 303.
2. ANSI/AISC 360.

B. Connection Design Information:
1. Design connections and final configuration of member reinforcement at connections in

accordance with ANSI/AISC 303 by fabricator's qualified professional engineer.

a. Use Load and Resistance Factor Design; data are given at factored-load level.

2.2 STRUCTURAL-STEEL MATERIALS
A. W-Shapes: ASTM A572/A572M, Grade 50.
B. Channels, Angles: ASTM A36/A36M.
C. Plate and Bar: ASTM A36/A36M.
D. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade B structural tubing.
E. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.

F. Welding Electrodes: Comply with AWS requirements.

2.3 BOLTS AND CONNECTORS

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1,
heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and
ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish.
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1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type with
plain finish.

B. Tension-Control, High-Strength  Bolt-Nut-Washer ~ Assemblies: ASTM F3125/F3125M,
Grade F1852, Type 1, heavy-hex head assemblies, consisting of steel structural bolts with splined
ends; ASTM AS563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1,
hardened carbon-steel washers.

1. Finish: Mechanically deposited zinc coating.

2.4 PRIMER
A. Steel Primer:

1. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying
with MPI#79 and compatible with topcoat.

2.5 SHRINKAGE-RESISTANT GROUT

A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, metallic
aggregate grout, mixed with water to consistency suitable for application and a 30-minute
working time.

B. 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 in

accordance with ANSI/AISC 303 and to ANSI/AISC 360.
2.7 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification
for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened.
B. Weld Connections: Comply with AWS D1.1/D1.IM 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:
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1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to
a depth of 2 inches.

Surfaces to be field welded.

Surfaces of high-strength bolted, slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Galvanized surfaces.

Surfaces enclosed in interior construction.

AN o

. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and

spatter, slag, or flux deposits. Prepare surfaces in accordance with the following specifications
and standards:

1. SSPC-SP 2.
2. SSPC-SP 3.
3. SSPC-SP 7 (WAB)/NACE WAB-4.

Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

2.9 SOURCE QUALITY CONTROL

A.

Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.

1. Allow testing agency access to places where structural-steel work is being fabricated or
produced to perform tests and inspections.

2. Bolted Connections: Inspect and test shop-bolted connections in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts."

3. Welded Connections: Visually inspect shop-welded connections in accordance with
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld.
Cracks or zones of incomplete fusion or penetration are not accepted.

c. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E94/E94M.

4. Prepare test and inspection reports.

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

3.2 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and in accordance with
ANSI/AISC 303 and ANSI/AISC 360.

B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of
bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of
plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do
not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing
with grout.

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so no
voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for grouting.

C. Maintain erection tolerances of structural steel within ANSI/AISC 303.

3.3 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for
Structural Joints Using High-Strength Bolts" for bolt and joint type specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.IM for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of
temporary connections, and removal of paint on surfaces adjacent to field welds.

3.4 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform the following special
inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

1. Bolted Connections: Inspectand test bolted connections in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts."
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2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M.

a. In addition to visual inspection, test and inspect field welds in accordance with
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1)
2)

3)
4)

Liquid Penetrant Inspection: ASTM E165/E165M.

Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration are not accepted.
Ultrasonic Inspection: ASTM E164.

Radiographic Inspection: ASTM E94/E94M.

END OF SECTION
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SECTION 055000
METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Miscellaneous steel framing and supports.
Shelf angles.

Structural-steel door frames.
Miscellaneous steel trim.

Metal bollards.

Abrasive metal.

AU e

1.2 ACTION SUBMITTALS

A. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and
details of metal fabrications and their connections. Show anchorage and accessory items.

PART 2 - PRODUCTS

2.1 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated.
For metal fabrications exposed to view in the completed Work, provide materials without seam
marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
C. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.

D. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.

2.2 FASTENERS

A. General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

B. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated;
galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast
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steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per
ASTM F2329/F2329M.

2.3 MISCELLANEOUS MATERIALS

A.

B.

Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting."

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.
Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and
compatible with topcoat.

Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and
compatible with finish paint systems indicated.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-
weight, air-entrained concrete with a minimum 28-day compressive strength of 4000 psi.

2.4 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.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or otherwise
impairing work.

Form exposed work with accurate angles and surfaces and straight edges.

Weld corners and seams continuously to comply with the following:
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1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

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.

W

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.

Fabricate seams and other connections that are exposed to weather in a manner to exclude water.
Provide weep holes where water may accumulate.

Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, not less than 8 inches from ends and corners of units and 24 inches
0.C.

2.5 MISCELLANEOUS FRAMING AND SUPPORTS

A.

General: Provide steel framing and supports not specified in other Sections as needed to complete
the Work.

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.

Fabricate steel girders for wood frame construction from continuous steel shapes of sizes
indicated.

1. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes at 24
inches o.c.

2.6 SHELF ANGLES

A.

Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.
Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from
ends and 24 inches o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.
2. Provide open joints in shelf angles at expansion and control joints. Make open joint
approximately 2 inches larger than expansion or control joint.

For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

Galvanize and prime shelf angles located in exterior walls.
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D. Prime shelf angles located in exterior walls with zinc-rich primer.

2.7 STRUCTURAL-STEEL DOOR FRAMES
A. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to dimensions
indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, unless otherwise
indicated. Plug-weld built-up members and continuously weld exposed joints. Reinforce frames
and drill and tap as necessary to accept finish hardware.

1. Provide with integrally welded steel strap anchors for securing door frames into adjoining
concrete or masonry.

B. Prime exterior steel frames with zinc-rich primer.

2.8 MISCELLANEOUS STEEL TRIM
A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed field

splices where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

C. Prime miscellaneous steel trim with zinc-rich primer.

2.9 METAL BOLLARDS
A. Fabricate metal bollards from Schedule 40 steel pipe.

B. Prime steel bollards with zinc-rich primer.

2.10 ABRASIVE METAL

A. Cast-Metal Units: Cast with an integral-abrasive, as-cast finish consisting of aluminum oxide,
silicon carbide, or a combination of both. Fabricate units in lengths necessary to accurately fit
openings or conditions.

B. Extruded Units: Aluminum, with abrasive filler consisting of aluminum oxide, silicon carbide, or
a combination of both, in an epoxy-resin binder. Fabricate units in lengths necessary to accurately
fit openings or conditions.

1. Provide solid-abrasive-type units without ribs.
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2.11

2.12

2.13

2.14

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Apply bituminous paint to concealed surfaces of cast-metal units.

LOOSE BEARING AND LEVELING PLATES

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

Prime plates with zinc-rich primer.

LOOSE STEEL LINTELS

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.

Galvanize loose steel lintels located in exterior walls.

STEEL WELD PLATES AND ANGLES
Provide steel weld plates and angles not specified in other Sections, for items supported from

concrete construction as needed to complete the Work. Provide each unit with no fewer than two
integrally welded steel strap anchors for embedding in concrete.

GENERAL FINISH REQUIREMENTS

A. Finish metal fabrications after assembly.

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.

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

2. Obtain fusion without undercut or overlap.

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.

W

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.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

3.2 INSTALLATION OF MISCELLANEQOUS FRAMING AND SUPPORTS

A.

Install framing and supports to comply with requirements of items being supported, including
manufacturers' written instructions and requirements indicated on Shop Drawings.

Anchor supports for securely to, and rigidly brace from, building structure.
Anchor shelf angles securely to existing construction with anchor bolts.
Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders

with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.

3.3 INSTALLATION OF PREFABRICATED BUILDING COLUMNS

A.

Install prefabricated building columns to comply with ANSI/AISC 360, "Specifications for
Structural Steel Buildings," and with requirements applicable to listing and labeling for fire-
resistance rating indicated.

3.4 INSTALLATION OF METAL BOLLARDS

A.

Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before
installing.

Anchor bollards in concrete 48” minimum below surface. Fill annular space around bollard
solidly with concrete. Slope concrete up approximately 1/8 inch toward bollard.

Fill bollards solidly with concrete, mounding top surface to shed water.
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3.5 INSTALLATION OF VEHICULAR BARRIER CABLE SYSTEMS

3.6 INSTALLATION OF BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with shrinkage-resistant grout.
Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.7 REPAIRS
A. Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint
uncoated and abraded areas with same material as used for shop painting to comply with
SSPC-PA 1 for touching up shop-painted surfaces.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A780/A780M.

END OF SECTION
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SECTION 079200

JOINT SEALANTS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Urethane joint sealants.

1.2 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.
B. Samples: For each kind and color of joint sealant required.
C. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.

3. Joint-sealant formulation.

4. Joint-sealant color.

1.3 INFORMATIONAL SUBMITTALS
A. Product test reports.
B. Preconstruction laboratory test reports.
C. Preconstruction field-adhesion-test reports.
D

. Sample warranties.

1.4 PRECONSTRUCTION TESTING

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated
below, samples of materials that will contact or affect joint sealants.

1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific joint
preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to
joint substrates.

2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in contact
with glazing and gasket materials.
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1.5 WARRANTY

A.

Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply
with performance and other requirements specified in this Section within specified warranty
period.

1. Warranty Period: One year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 JOINT SEALANTS, GENERAL

A.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

2.2 URETHANE JOINT SEALANTS

A.

Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50
percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920,
Type S, Grade NS, Class 100/50, Uses T and NT.

Urethane, S, P, 35, T, NT: Single-component, pourable, plus 35 percent and minus 35 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S,
Grade P, Class 35, Uses T and NT.

2.3 JOINT-SEALANT BACKING

A.

Cylindrical Sealant Backings: ASTM C 1330, 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.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer.

2.4 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.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and
sealant backing materials.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.
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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 and the following requirements:

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.

. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as

indicated by preconstruction joint-sealant-substrate tests or prior experience.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces.

3.2 INSTALLATION OF JOINT SEALANTS

A.

General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent requirements apply.

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.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

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.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or
adjacent surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.

3.3 JOINT-SEALANT SCHEDULE

A.

Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.
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1. Joint Locations:

a. Concrete joints
b. Other joints as indicated on Drawings.

2. Joint Sealant: Pourable urethane as specified.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

B. Joint-Sealant Application: Exterior and Interior joints in vertical surfaces.
1. Joint Locations:

a. Between dissimilar materials.
b. Gaps and openings between materials.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, non-sag as specified.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

END OF SECTION
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SECTION 081113

HOLLOW METAL DOORS AND FRAMES

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 standard steel doors and frames.

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

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings.
Coordinate with final door hardware schedule.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

2.2 PERFORMANCE REQUIREMENTS

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.50
deg Btu/F x h x sq. ft. when tested according to ASTM C 518.

2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES

A. Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2; SDI A250.4, Level B. At all locations.

1. Doors:

a. Type: As indicated in the Door and Frame Schedule.

b. Thickness: 1-3/4 inches.

c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with minimum A60
coating.

d. Edge Construction: Model 2, Seamless.

e. Edge Bevel: Provide manufacturer's standard beveled or square edges.

f.  Top Edge Closures: Close top edges of doors with flush closures of same material as face
sheets. Seal joints against water penetration.

g. Bottom Edges: Close bottom edges of doors with end closures or channels of same
material as face sheets. Provide weep-hole openings in bottoms of exterior doors to
permit moisture to escape.

h. Core: Polyurethane or Polyisocyanurate with Vertical steel stiffener.

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 14 gauge, with minimum
A60 coating.

b. Construction: Full profile welded.

2.4 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard,
and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no
floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.

3. Postinstalled Expansion Anchors not allowed.
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B.

C.

Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or
ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, Class B.

2.5 MATERIALS

A.

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

Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated,

fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching
hollow-metal frames of type indicated.

2.6 FABRICATION

A.

Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations
require multiple sections. Where frames are fabricated in sections, provide alignment plates or
angles at each joint, fabricated of metal of same or greater thickness as frames.

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless
otherwise indicated.

2. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as
follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and

tapping according to SDI A250.6, the Door Hardware Schedule, and templates.

1. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

2.7 STEEL FINISHES

A.

Prime Finish (over A60 metal): Clean, pretreat, and apply manufacturer's standard primer.
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1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying
with SDI A250.10; recommended by primer manufacturer for substrate; compatible with
substrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.

B. Dirill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

3.2 INSTALLATION
A. Hollow-Metal Frames: Comply with SDI A250.11.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces without
damage to completed Work.

2. Floor Anchors: Secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled
expansion anchors if so indicated and approved on Shop Drawings.

3. Solidly pack mineral-fiber insulation inside frames.
4. [Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, 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 and adjust hollow-metal doors accurately in frames, within clearances
specified below.

1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8.

3.3 CLEANING AND TOUCHUP

A. 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.
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. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in
painting Sections.

END OF SECTION
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SECTION 083323

OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Insulated service doors.

1.2 ACTION SUBMITTALS
A. Product Data: For each type and size of overhead coiling door and accessory.

B. Shop Drawings: For each installation and for special components not dimensioned or detailed in
manufacturer's product data.

1. Include points of attachment and their corresponding static and dynamic loads imposed on
structure.

2. Show locations of controls, locking devices detectors or replaceable fusible links, and other
accessories.

3. Include diagrams for power, signal, and control wiring.

C. Samples: For each exposed product and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer for both installation and maintenance of units required for this Project.

B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA
Standards for Accessible Design" and ICC A117.1.
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1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in

materials or workmanship within specified warranty period.

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

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.

Structural Performance, Exterior Doors: Capable of withstanding the following design wind
loads:

1. Design Wind Load: As indicated on Drawings but no less than Uniform pressure (velocity
pressure) of 20 1bf/sq. ft., acting inward and outward.
2. Testing: According to ASTM E 330/E 330M.

2.2 DOOR ASSEMBLY

A.

Uninsulated service and Insulated Service Door: Overhead coiling door formed with curtain of
interlocking metal slats. Insulation items that follow apply only to the insulated doors.

Operation Cycles: Door components and operators capable of operating for not less than 100,000
cycles.

Curtain R-Value: 5.0 deg F x h x sq. ft./Btu.
Door Curtain Material: Galvanized steel.
Door Curtain Slats: Flat profile slats.

1. Insulated-Slat Interior Facing: Metal.

Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch; fabricated from hot-dip
galvanized steel and finished to match door.

Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
Hood: Match curtain material and finish.

1. Mounting: As indicated on Drawings.

Locking Devices: Equip door with slide bolt for padlock.

Manual Door Operator: Chain-hoist operator.

Electric Door Operator:
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1. Usage Classification: Heavy duty, 25 or more cycles per hour and more than 90 cycles per
day.

2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial

use.

Motor Exposure: Exterior, wet, and humid.

4. Motor Electrical Characteristics:

W

a. Horsepower: 1 hp.
b. Voltage: 208-V ac, single phase, 60 Hz.

5. Emergency Manual Operation: Chain type.
6. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar.
7. Control Station(s): Interior mounted.

L. Curtain Accessories: Equip door with weatherseals.
M. Door Finish:

1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's
full range for exterior and interior (insulated doors) slats

2.3 MATERIALS, GENERAL

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 unless noted
otherwise.

2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION

A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to
withstand wind loading indicated, in a continuous length for width of door without splices. Unless
otherwise indicated, provide slats of thickness and mechanical properties recommended by door
manufacturer for performance, size, and type of door indicated, and as follows:

1. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation
complying with maximum flame-spread and smoke-developed indexes of 75 and 450,
respectively, according to ASTM E 84 or UL 723. Enclose insulation completely within slat
faces.

2. Insulated metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face.

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material
and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain
curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide
adjustment. Provide removable stops on guides to prevent overtravel of curtain.
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2.5 HOODS

A.

General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at
opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and
bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any
portion of between-jamb mounting that projects beyond wall face. Equip hood with intermediate
support brackets as required to prevent sagging.

2.6 LOCKING DEVICES

A.

Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by
padlock, located on both left and right jamb sides, operable from coil side.

Chain Lock Keeper: Suitable for padlock.

Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage
power supply when door is locked.

2.7 CURTAIN ACCESSORIES

A.

B.

Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted
to entire exterior perimeter of door for a weather-resistant installation unless otherwise indicated.

Astragal for Interior Doors: Equip each door bottom bar with a replaceable, adjustable,
continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.

2.8 COUNTERBALANCE MECHANISM

A.

B.

General: Counterbalance doors by means of manufacturer's standard mechanism with an
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a
spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members.

Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

2.9 MANUAL DOOR OPERATORS

A.

B.

General: Equip door with manual door operator by door manufacturer.

Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and guard, and
gear-reduction unit with a maximum 30-Ibf force for door operation. Provide alloy-steel hand
chain with chain holder secured to operator guide.
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2.10

ELECTRIC DOOR OPERATORS

General: Electric door operator assembly of size and capacity recommended and provided by
door manufacturer for door and operation-cycles requirement specified, with electric motor and
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch,
control stations, control devices, integral gearing for locking door, and accessories required for
proper operation.

1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with
NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

Usage Classification: Electric operator and components capable of operating for not less than
number of cycles per hour indicated for each door.

Motors: Reversible-type motor with controller disconnect switch for motor exposure indicated for
each door assembly.

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated,
large enough to start, accelerate, and operate door in either direction from any position, at a
speed not less than 8 in./sec. and not more than 12 in./sec., without exceeding nameplate
ratings or service factor.

2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring:
Manufacturer's standard unless otherwise indicated.

Obstruction-Detection Devices: External entrapment protection consisting of indicated automatic
safety sensor capable of protecting full width of door opening. For non-fire-rated doors,
activation of device immediately stops and reverses downward door travel.

1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather
stripping mounted to bottom bar. Contact with sensor activates device. Connect to control
circuit using manufacturer's standard take-up reel or self-coiling cable.

a. Self-Monitoring Type: Four-wire-configured device designed to interface with door
operator control circuit to detect damage to or disconnection of sensor edge.

Control Station: Three-button control station in fixed location with momentary-contact push-
button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button
control labeled "Close."

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-
purpose NEMA ICS 6, Type 1 enclosure.

Emergency Manual Operation: Equip each electrically powered door with capability for
emergency manual operation. Design manual mechanism so required force for door operation
does not exceed 30 Ibf.

Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect
mechanism for automatically engaging manual operator and releasing brake for emergency
manual operation while disconnecting motor without affecting timing of limit switch. Mount
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mechanism so it is accessible from floor level. Include interlock device to automatically prevent
motor from operating when emergency operator is engaged.

H. Motor Removal: Design operator so motor may be removed without disturbing limit-switch
adjustment and without affecting emergency manual operation.

I. Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with the
accessibility standard.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install overhead coiling doors and operating equipment complete with necessary hardware,
anchors, inserts, hangers, and equipment supports; according to manufacturer's written
instructions and as specified.

B. Power-Operated Doors: Install automatic door openers according to UL 325.

3.2 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain overhead coiling doors.

END OF SECTION
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SECTION 099113

PAINTING
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes surface preparation and the application of paint systems on exterior substrates.
1. Exposed exterior and interior steel and iron.
2. H. M. Doors and Frames
1.2 DEFINITIONS

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according
to ASTM D 523.

B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

C. MPIGloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D 523.

D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
E. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

F. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. Samples: For each type of paint system and each color and gloss of topcoat.

1.4 QUALITY ASSURANCE

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects
and set quality standards for materials and execution.

1. Final approval of color selections will be based on mockups.
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a. If preliminary color selections are not approved, apply additional mockups of additional
colors selected by Architect at no added cost to Owner.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide product listed in the Exterior
Painting Schedule for the paint category indicated.
2.2 PAINT, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products Lists."

B. Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat

manufacturers for use in paint system and on substrate indicated.

C. Colors: As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

B. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

C. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.
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B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI
Manual."

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

3.4 CLEANING AND PROTECTION

A. 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.

B. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.
3.5 EXTERIOR PAINTING SCHEDULE

A. Ferrous Metals and Non-Ferrous Metals, Exposed Steel, HM Frames & Doors (paint exterior and
interior of doors and frames):

1. Polyurethane Industrial Coating System:
a. Prime Coat: Primer.
1) Sherwin Williams Kem Kromik Universal Metal Primer, B50Z series.

b. Intermediate Coat: Industrial coating, exterior, and matching topcoat.
¢. Topcoat: Industrial coating, exterior, semi-gloss (MPI Gloss Level 5).

1) Sherwin Williams Corothane II Satin Polyurethane, B65-200 Series.

END OF SECTION
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SECTION 104416

FIRE EXTINGUISHERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire
extinguishers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace fire extinguishers that fail in materials or workmanship within specified warranty period.

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

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable
Fire Extinguishers."

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent
testing agency acceptable to authorities having jurisdiction.

TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
104416 - 1



2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers: (3 required); Class A, B, C fires; 15-1b.; Provide hose and horn with each;
finish-red, in accordance with OSHA requirements.

1. Instruction Labels: Include pictorial marking system complying with NFPA 10,
Appendix B, and bar coding for documenting fire-extinguisher location, inspections,
maintenance, and recharging.

2.3 MOUNTING BRACKETS
A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall or
structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or

black baked-enamel finish.

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location. Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red
letter decals applied to mounting surface.

a. Orientation: Vertical.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged fire extinguishers.

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with
requirements of authorities having jurisdiction.

1. Mounting Brackets: Top of fire extinguisher to be at 42 inches above finished floor.

C. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations
indicated.

END OF SECTION
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SECTION 133419

METAL BUILDING SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Structural-steel framing.
Metal roof panels.
Metal wall panels.
Thermal insulation.
Translucent roof panels
Accessories.

AUl e

1.2 ACTION SUBMITTALS
A. Product Data: For each type of metal building system component.

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections,
details and attachments to other work.

C. Delegated-Design Submittal: For metal building systems.

1. Include analysis data indicating compliance with performance requirements and design data
signed and sealed by the qualified professional engineer responsible for their preparation.

1.3 INFORMATIONAL SUBMITTALS
A. Welding certificates.

B. Letter of Design Certification: Signed and sealed by a qualified professional engineer. Include the

following:

1. Name and location of Project.

2. Order number.

3. Name of manufacturer.

4. Name of Contractor.

5. Building dimensions including width, length, height, and roof slope.

6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-

rolled steel, including edition dates of each standard.
7. Governing building code and year of edition.
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8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, deflection,
wind loads/speeds and exposure, seismic design category or effective peak velocity-related
acceleration/peak acceleration, and auxiliary loads (cranes).

9. Load Combinations: Indicate that loads were applied acting simultaneously with concentrated
loads, according to governing building code.

10. Building-Use Category: Indicate category of building use and its effect on load importance
factors.

C. Material test reports.
D. Source quality-control reports.
E. Field quality-control reports.

F. Sample warranties.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation: Manufacturer's facility accredited according to the International Accreditation
Service's AC472, "Accreditation Criteria for Inspection Programs for Manufacturers of Metal
Building Systems."

2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop
Drawings by a professional engineer who is legally qualified to practice in jurisdiction where
Project is located.

B. Erector Qualifications: An experienced erector who specializes in erecting and installing work
similar in material, design, and extent to that indicated for this Project and who is acceptable to
manufacturer.

C. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS DI1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."

1.6 WARRANTY

A. Provide building manufacturer’s warranty guaranteeing the building system against defects in
material for one year from the date of acceptance and shall provide for replacement material as
required within that time period.
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B. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal
panels that show evidence of deterioration of factory-applied finishes within specified warranty
period.

1. Finish Warranty Period: 20 years from date of Substantial Completion.

C. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees
to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to
remain weathertight within specified warranty period.

1. Warranty Period: 10 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 metal building system.

B. Structural Performance: Metal building systems shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated according to
procedures in MBMA's "Metal Building Systems Manual."

1. The structural steel building frame is an engineered system designed, manufactured and
erected by the metal building contractor. The drawings, details and dimensions shown on
these documents are representative of the Field Engineer’s requirements for the appearance of
the final product. The foundation drawings are indicative of the expected loadings
transmitted by this system. The metal building manufacturer is allowed to adjust the sizes
and shapes in order to design the most efficient system for their product within these
guidelines. Changes must be approved by the Field Engineer in writing. No additional
compensation will be allowed for changes. The foundations are designed for pinned bases.

2. Design Loads: Shall be in accordance with the latest editions of the AISC Allowable Stress
Designs Specification for Steel Buildings, AISC Code of Standard Practices for Steel
Buildings and Bridges, the IBC 2015, and the AISI Specification for the Design of Cold
Formed Steel Structural Members,

a. Wind Loads shall be in accordance with ASCE 7-10:

1) Exposure C,
2) Risk Category 1
3) 3 Second Gust velocity of 105 MPH.

b. Live Load:

1) Floor: 100 PSF
2) Roof: 20 PSF

¢c. Snow Load:
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1) Pg=10PSF

d. Rain Loads per IBC 2016 section 1611.
e. Seismic Design Data:

1) Risk Category I

2) Site Class (D)

3) SDs=.149

4) SD1=.112

5) Seismic Design Category A
6) Importance Factor, 1

f. Dead Load shall be the weight of the metal building materials and auxiliary loads listed
below and shown on the plans.

Auxiliary Design Loads shall be 5 PSF to cover the dead load imposed by fire protection
systems, ceilings and lighting, plus the actual weight of equipment or mechanical units
located on or attached to the building. Refer to drawings for location of equipment and
mechanical units. Contract Documents must be reviewed by the pre-engineered building
engineer to identify any loads that may exceed the 5 PSF limit. Incorporate the necessary
structure to carry these loads..

Deflection and Drift Limits: Design metal building system assemblies to withstand
serviceability design loads without exceeding deflections and drift limits recommended in
AISC Steel Design Guide No. 3 "Serviceability Design Considerations for Steel Buildings."
Deflection and Drift Limits: No greater than the following:

Purlins and Rafters: Vertical deflection of 1/240 of the span.

Girts: Horizontal deflection of 1/240 of the span.

Metal Roof Panels: Vertical deflection of 1/240 of the span.

Metal Wall Panels: Horizontal deflection of 1/240 of the span.

Design secondary-framing system to accommodate deflection of primary framing and
construction tolerances, and to maintain clearances at openings.

f. Lateral Drift: Maximum of 1/200 of the building height.

° oo os

C. Seismic Performance: Metal building system shall withstand the effects of earthquake motions

D.

determined according to ASCE/SEI 7.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes by preventing buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable of
withstanding the effects of the following loads, based on testing according to ASTM E1592:

Wind Loads: As indicated on Drawings.
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F. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested
according to ASTM E1680 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 Ibf/sq. ft..

G. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested
according to ASTM E283 at the following test-pressure difference:

1. Test-Pressure Difference:

H. Water Penetration for Metal Roof Panels: No water penetration when tested according to
ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 1bf/sq. ft..

I.  Water Penetration for Metal Wall Panels: No water penetration when tested according to
ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 Ibf/sq. ft..

J. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

1. Uplift Rating: UL 90.

K. FM Global Listing: Provide metal roof panels and component materials that comply with
requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM
Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify
materials with FM Global markings.

1. Fire/Windstorm Classification: Class 1A- 105.
2. Hail Resistance: SH.

L. Thermal Performance for Opaque Elements: Roof and wall liner systems shall be Simple Saver as
manufactured by Thermal Design or approved equal. Provide the following maximum U-factors
and minimum R-values when tested according to ASTM C1363 or ASTM C518:

1. Roof:
a. R-Value: R-19.
2. Walls:

a. R-Value: R-13.

2.2 STRUCTURAL-STEEL FRAMING

A. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings."
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B. Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-
Strength Bolts."

C. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-
Formed Steel Structural Members" for design requirements and allowable stresses.

D. Primary Framing: Manufacturer's standard primary-framing system, designed to withstand
required loads and specified requirements. Primary framing includes transverse and lean-to
frames; rafters and rake beams; sidewall, intermediate, end-wall, and corner columns; and wind
bracing.

L.

General: Provide frames with attachment plates, bearing plates, and splice members. Factory
drill for field-bolted assembly. Provide frame span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if necessary to comply with
manufacturer's standard, as approved by Architect.

2.3 METAL ROOF PANELS

A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major ribs
and flat pan between major ribs; designed to be installed by lapping side edges of adjacent panels
and mechanically attaching panels to supports using exposed fasteners in side laps.

1.

newh

Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch
nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with
ASTM A755/A755M.

a. Exterior Finish: Two-coat fluoropolymer or two-coat Kynar.
b. Color: As selected by Architect from manufacturer's full range.

Major-Rib Spacing: 12 inches o.c.

Panel Coverage: 36 inches.

Panel Height: 1.125 inches.

Alliance Building Systems PBR or approved equal.

2.4 METAL WALL PANELS AND INTERIOR LINER PANELS

A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major ribs
and flat pan between major ribs; designed to be installed by lapping side edges of adjacent panels
and mechanically attaching panels to supports using exposed fasteners in side laps.

1.

Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch
nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with
ASTM A755/A755M.

a. Exterior Finish: Two-coat fluoropolymer or two-coat Kynar.
b. Color: As selected by Architect from manufacturer's full range.

Major-Rib Spacing: 12 inches o.c.
TMUA-W-16-02 TOS5 and TO6
City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
December 15, 2020
133419 -6



3. Panel Coverage: 36 inches.
4. Panel Height: 1.125 inches.
5. Alliance Building Systems PBR or approved equal.

2.5 TRANSLUCENT ROOF PANELS

A.

Translucent roof panels shall consist of the roof panels, their attachments, trim and sealants for
use on the exterior of the roof and shall be equal to Palram Americas SunSky 12” polycarbonate
panel. Panels to be 8’ in length. Color will be chosen from the Manufacturer’s full color line.
Other manufacturer’s submit for approval prior to bid.

2.6 THERMAL INSULATION

A.

B.

Roof= R-19, Walls=R13.

Simple Saver roof and wall insulation system to include UVMAX Steel Strap galvanized and
painted; Manufacturers fastening system; Syseal FP White Fabric; fiberglass batt insulation
meeting ASTM C991 Type 1.

2.7 ACCESSORIES

A.

General: Provide accessories as standard with metal building system manufacturer and as
specified. Fabricate and finish accessories at the factory to greatest extent possible, by
manufacturer's standard procedures and processes. Comply with indicated profiles and with
dimensional and structural requirements.

1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, and
tool marks and that are true to line and levels indicated, with exposed edges folded back to
form hems.

Roof Panel Accessories: Provide components required for a complete metal roof panel assembly
including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure
strips, and similar items. Match material and finish of metal roof panels unless otherwise
indicated.

Wall Panel Accessories: Provide components required for a complete metal wall panel assembly
including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure
strips, and similar items. Match material and finish of metal wall panels unless otherwise
indicated.

Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-
inch nominal uncoated steel thickness, prepainted with coil coating; finished to match adjacent
metal panels.

Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal
uncoated steel thickness, prepainted with coil coating; finished to match roof fascia and rake trim.
Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as
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required. Fabricate in minimum 96-inch-long sections, sized according to SMACNA's
"Architectural Sheet Metal Manual."

1. Gutter Supports: Fabricated from same material and finish as gutters.
2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch
nominal uncoated steel thickness, prepainted with coil coating; finished to match metal wall
panels. Fabricate in minimum 10-foot-long sections, complete with formed elbows and offsets.

1. Mounting Straps: Fabricated from same material and finish as gutters.

G. Roof Curbs: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.048-inch
nominal uncoated steel thickness prepainted with coil coating; finished to match metal roof
panels; with welded top box and bottom skirt, and integral full-length cricket; capable of
withstanding loads of size and height indicated.

H. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

2.8 FABRICATION
A. General: Design components and field connections required for erection to permit easy assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared erection
drawings, diagrams, and instruction manuals.

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of proper
size, shape, and location. Members shall be free of cracks, tears, and ruptures.

B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and
erection tolerances.

C. Primary Framing: Shop fabricate framing components to indicated size and section, with
baseplates, bearing plates, stiffeners, and other items required for erection welded into place. Cut,
form, punch, drill, and weld framing for bolted field assembly.

D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll
forming or break forming, with baseplates, bearing plates, stiffeners, and other plates required for
erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted field
connections to primary framing.

E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance
requirements. Comply with indicated profiles and with dimensional and structural requirements.

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of metal panel.
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2.9 SOURCE QUALITY CONTROL

A. Special Inspection: Owner will engage a qualified special inspector to perform source quality
control inspections and to submit reports.

1. Accredited Manufacturers: Special inspections will not be required if fabrication is performed
by an IAS AC472-accredited manufacturer approved by authorities having jurisdiction to
perform such Work without special inspection.

B. Product will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
PART 3 - EXECUTION

3.1 ERECTION OF STRUCTURAL FRAMING

A.

B.

Erect metal building system according to manufacturer's written instructions and drawings.

Do not field cut, drill, or alter structural members without written approval from metal building
system manufacturer's professional engineer.

Set structural framing accurately in locations and to elevations indicated, according to AISC
specifications referenced in this Section. Maintain structural stability of frame during erection.

Base and Bearing 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. 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.

3. 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.

Align and adjust structural framing before permanently fastening. Before assembly, clean bearing
surfaces and other surfaces that will be in permanent contact with framing. 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 will be completed and in service.

Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. Level
baseplates to a true even plane with full bearing to supporting structures, set with double-nutted
anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line elevation.
Moist-cure grout for not less than seven days after placement.
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1. Make field connections using high-strength bolts installed according to RCSC's
"Specification for Structural Joints Using High-Strength Bolts" for bolt type and joint type
specified.

a. Joint Type: Snug tightened or pretensioned as required by manufacturer.

G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt
secondary framing to clips attached to primary framing.

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.

2. Locate and space wall girts to suit openings such as doors and windows.

3. Provide supplemental framing at entire perimeter of openings, including doors, windows,
ventilators, and other penetrations of roof and walls.

H. Steel Joists: Install joists and accessories plumb, square, and true to line; securely fasten to
supporting construction according to SJI's "Standard Specifications and Load Tables for Steel
Joists and Joist Girders," joist manufacturer's written instructions, 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. Joist Installation: Bolt joists to supporting steel framework using carbon-steel bolts unless
otherwise indicated.

5. Joist Installation: Bolt joists to supporting steel framework using high-strength structural
bolts unless otherwise indicated. Comply with RCSC's "Specification for Structural Joints
Using High-Strength Bolts" for high-strength structural bolt installation and tightening
requirements.

6. Joist Installation: Weld joist seats to supporting steel framework.

7. 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.

I.  Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.

1. Tighten rod and cable bracing to avoid sag.
2. Locate interior end-bay bracing only where indicated.

J.  Framing for Openings: Provide shapes of proper design and size to reinforce openings and to
carry loads and vibrations imposed, including equipment furnished under mechanical and
electrical work. Securely attach to structural framing.

K. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.
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3.2 METAL PANEL INSTALLATION, GENERAL

A. General: Anchor metal panels and other components of the Work securely in place, with
provisions for thermal and structural movement.

1. Field cut metal panels as required for doors, windows, and other openings. Cut openings as
small as possible, neatly to size required, and without damage to adjacent metal panel
finishes.

a. Field cutting of metal panels by torch is not permitted unless approved in writing by
manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.

3. Flash and seal metal panels with weather closures at perimeter of openings and similar
elements. Fasten with self-tapping screws.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5. Locate metal panel splices over structural supports with end laps in alignment.

6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

B. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque adjusted
to compress EPDM washers tightly without damage to washers, screw threads, or metal panels.
Install screws in predrilled holes.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap
ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items for
neat and weathertight enclosure. Avoid "panel creep" or application not true to line.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as
recommended by metal roof panel manufacturer.

D. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and
sealants indicated; or, if not indicated, provide types recommended by metal panel manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. Seal
side joints where recommended by metal panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."

3.3 METAL ROOF PANEL INSTALLATION

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated or
restricted by shipping limitations.

1. Install ridge and hip caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with self-
tapping screws.
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B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at
each standing-seam joint, at location and spacing and with fasteners recommended by
manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation instructions.

3. Snap Joint: Nest standing seams and fasten together by interlocking and completely engaging
factory-applied sealant.

4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for thermal
expansion and contraction. Predrill panels for fasteners.

5. Provide metal closures at peaks rake edges rake walls and each side of ridge caps.

C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae
meet soffits, along lower panel edges, and at perimeter of all openings.

3.4 METAL WALL PANEL INSTALLATION

A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings.
Install panels perpendicular to girts, extending full height of building, unless otherwise indicated.
Anchor metal wall panels and other components of the Work securely in place, with provisions
for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined
up with line of framing.

2. Shim or otherwise plumb substrates receiving metal wall panels.

3. When two rows of metal panels are required, lap panels 4 inches minimum.

4. When building height requires two rows of metal panels at gable ends, align lap of gable
panels over metal wall panels at eave height.

5. Rigidly fasten base end of metal wall panels and allow eave end free movement for thermal
expansion and contraction. Predrill panels.

6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at perimeter of
all openings. Fasten with self-tapping screws.

7. Install screw fasteners in predrilled holes.

8. Install flashing and trim as metal wall panel work proceeds.

9. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete,
and elsewhere as indicated on Drawings; if not indicated, as necessary for waterproofing.

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-
tapping screws.

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to
supports with fasteners as recommended by manufacturer.

3.5 THERMAL INSULATION INSTALLATION

A. General: Install insulation concurrently with metal panel installation, in thickness indicated to
cover entire surface, according to manufacturer's written instructions.
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B. Roof Insulation: Comply with the following installation method:

L.

Cut to length and install painted steel straps in the pattern and spacing as shown on the shop
drawings. Install the straps in tension and span immediately below the bottom plane of the
purlins. Position the vapor retarder liner system fabric on the strap platform along on eave
purlin. The insulation on the vapor retarder liner system. Shake insulation to the specified
thickness and install parallel between purlins.

C. Wall Insulation: Comply with the following installation method:

1.

Sheet the wall with just the thermal break applied to the exterior of the girts. Cut insulation
to the required lengths to fit vertically between the girts. Impale insulation on the Fast-R
insulation hangers. Fluff the insulation to the required thickness and make sure there are no
gaps or voids. Apply the wall vapor retarder fabric according to manufacturer’s instructions.

3.6 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting, and
provide for thermal expansion. Coordinate installation with flashings and other components.

1.

Install components required for a complete metal roof panel assembly, including trim,
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and
similar items.

Install components for a complete metal wall panel assembly, including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
Where dissimilar metals contact each other or corrosive substrates, protect against galvanic
action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-
asphalt underlayment to each contact surface, or by other permanent separation as
recommended by manufacturer.

B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and set units true to line and level. Install work with laps, joints, and seams that
will be permanently watertight and weather resistant.

1.

Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to form
hems. Install sheet metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner
or intersection. Where lapped or bayonet-type expansion provisions cannot be used or would
not be sufficiently weather resistant and waterproof, form expansion joints of intermeshing
hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed within joints).

C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to
eave with gutter hangers spaced as required for gutter size, but not more than 36 inches o.c. using
manufacturer's standard fasteners. Provide end closures and seal watertight with sealant. Provide
for thermal expansion.
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D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners designed to hold
downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at
approximately 60 inches o.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.
2. Tie downspouts to underground drainage system indicated.

E. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases where
they meet metal roof panels.

F. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to
panel as recommended by manufacturer.
3.7 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform field quality
control special inspections and to submit reports.

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

C. Prepare test and inspection reports.

END OF SECTION
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SECTION 233400

HIGH VOLUME LOW SPEED FANS

PART1 -GENERAL

1.1

1.2

1.3

14

1.5

SUMMARY

A. The mounted High Volume Low Speed (HVLS) fans shall be MacroAir Fans. The fan model
shall be of the Airvolution line.

REFERENCES

A. American National Standards Institute/Air Movement and Control Association
(ANSI/AMCA) Standard 230-07 - Laboratory Methods of Testing Air Circulating Fans for
Rating.

SUBMITTALS

A. Submit under provisions of Section 15000.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions including recommendations.
2. Storage and handling requirements including recommendations.
3. Provide cut sheets on each product specified showing power and mounting requirements.

QUALITY ASSURANCE

A. Manufacturer Qualifications: Providing sole source for design, engineering, manufacturing
and warranty claims handling.

B. Installer Qualifications: Installation services are available upon request by a factory installer.
Any and all work varying from that as described through the installation guide will be
outsourced. Installer trained by factory (preferred)

DELIVERY, STORAGE, AND HANDLING

A. Deliver materials and equipment to project site in manufacture’s shipping carton.

B. Store products in manufacturer's unopened packaging until ready for installation.

C. Store and dispose of solvent-based materials, in accordance with requirements of local
authorities having jurisdiction.
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1.6 SITE CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.7 COORDINATION

A. The fan shall be capable of receiving a stop command from the fire panel, a VESDA, or any
number of smoke, flame or heat detectors.

B. The fans shall be as follows:

1. The fan shall meet the air velocity requirements of FM Global's 2.0 data sheet for ESFR
sprinklers.

2. Ifrequired by the local fire prevention authority or desired by the purchaser, the fan shall
be wired into the building’s fire suppression system so that the fan will shut off as soon
as a fire is detected. To facilitate this, the fan shall include a Variable Frequency Drive
(VFD) within the control panel. The low voltage wire and relay needed to accomplish
this must be supplied by the Fire Alarm installer.

3. When the fan is shut off, upon fire detection as described above, the fans shall come to a
complete stop in less than 30 seconds.

1.8 WARRANTY

A. Manufacturer shall repair or replace defective parts in accordance to the Following list of
warranted parts:

1. Twelve year service life prorated limited warranty.
2. Lifetime on airfoils, hub, and frame.
PART 2 -PRODUCTS

2.1 APPROVED MANUFACTURERS (The following manufacturers are accepted in name only
and must meet or exceed all the requirements of the plans and specifications. Refer to schedule
sheet for more information on type of fan)

A. MacroAir Technologies Inc.
795 Allen Street San Bernardino, CA 92408-2210
Toll Free Tel: 866-668 3247
Tel: 909-890-2270
Web: www.macro-air.com

B. Big Ass Fans
(877) BIG-FANS X 4412
Phone: (859) 967-0533
Fax: (859) 233-0139
www.bigassfans.com

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
233400-2



2.2

CONSTRUCTION

A. Complete Unit: The fan shall be ETL certified and built pursuant to construction guidelines

set forth by UL Standards 507, 746C, 1004, 1917 And CSA standards 22.2 No. 71, 22.2 No.
113,22.2, No. 100, 22.2 No. 156. The fan shall include a Variable Frequency Drive (VFD)
system specifically programmed for HVLS fans in order to ensure limited sound levels.

1. Performance: All fans tested to ANSI/AMCA standard 230-07:

a) Fan Diameter 18 feet: Full Power Air Displacement Forward- refer to drawing
schedule.

2. Airfoils:
a) Diameter: 18 feet (5490mm).
b) Airfoil Finish: must be approved by architect
3. Motor — refer to drawing schedule
a) Motor Frame Finish and Color: must be approved by architect

4. Motor Control Panel (MCP) and Remote Switchbox — refer to drawing schedule

PART3 -PRODUCTS
3.1 INSTALLATION
A. Install units per manufacturer's written instructions.
B. Fan blade disc height to be a minimum of 10 feet from the floor in accordance with OSHA
guidelines, refer to drawings for exact mounting heights.
C. All safety and support features must be installed. These include any guy wires and safety
cables as well as blade retainer locking features.
D. Adjust unit as required for proper operation in accordance with manufacturer’s installation
instructions.
E. Securely anchor units.
F. Ensure that operating parts work freely and fit neatly.
G. Repair or replace damaged parts, dents, buckles, abrasions or other damage affecting
appearance or serviceability, as acceptable to Architect.
3.2 PREPARATION
A. Check accuracy of dimensions indicated for openings to receive fans.
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B. Check location of utility services.
C. Coordinate location and installation of the HVLS Fans.

D. Ensure building structural members are sufficient to support the weight and operation of the
fan. Consult professional engineer or registered architect as required.

33 PROTECTION

A. Protect finished Work until date of Substantial Completion.

B. Touch-up, repair or replace damaged products before Substantial Completion.
34 CLEANING

A. Clean Work per Section 017400.

B. Clean fans per manufacturer's instructions.

C. Remove temporary protective cover at date of Substantial Completion.

END OF SECTION
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SECTION 260000

GENERAL ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

A.

RELATED DOCUMENTS

Requirements under Division 1 and the general and supplementary conditions of these
specifications apply to this section and division. Where the requirements of this section and
division exceed those of Division 1, this section and division take precedence. Become thoroughly
familiar with all their contents as to requirements that affect this division, section or both. The
work required under this section includes material, equipment, appliances, transportation, services,
and labor required to complete the entire system as required by the drawings and specifications, or
reasonably inferred to be necessary to facilitate each system’s functioning as implied by the design
and the equipment specified.

The specifications and drawings for the project are complementary, and portions of the work
described in one, shall be provided as if described in both. In the event of discrepancies, notify the
engineer and request clarification prior to proceeding with the work involved.

Drawings are graphic representations of the work upon which the contract is based. They show the
materials and their relationship to one another, including sizes, shapes, locations, and connections.
They also convey the scope of work, indicating the intended general arrangement of the equipment
and other materials without showing all of the exact details as to elevations, offsets, control lines,
and other installation requirements. Use the drawings as a guide when laying out the work and to
verify that materials and equipment will fit into the designated spaces, and which, when installed
per manufacturers' requirements, will ensure a complete, coordinated, satisfactory and properly
operating system. Determine exact locations by job measurements, by checking the requirements
of other trades, and by reviewing all contract documents. Correct errors that could have been
avoided by proper checking and inspection, at no additional cost to the owner.

Specifications define the qualitative requirements for products, materials, and workmanship upon
which the contract is based.

DEFINITIONS

Whenever used in these specifications or drawings, the following terms shall have the indicated
meanings:

1. Furnish: “to supply and deliver to the project site, ready for unloading, unpacking,
assembling, installing, and similar operations.”
2. Install: “to perform all operations at the project site, including, but not limited to, and as

required: unloading, unpacking, assembling, erecting, placing, anchoring, applying,
working to dimension, finishing, curing, protecting, cleaning, testing, commissioning,
starting up and similar operations, complete, and ready for the intended use.”

3. Provide: “to furnish and install complete, and ready for the intended use.”

4. Furnished by owner (or owner-furnished) or furnished by others: “an item furnished by the
owner or under other divisions or contracts, and installed under the requirements of this
division, complete, and ready for the intended use, including all items and services
incidental to the work necessary for proper installation and operation. Include the
installation under the warranty required by this division.

5. Engineer: where referenced in this division, “engineer” is the engineer of record and the
design professional for the work under this division, and is a consultant to, and an
authorized representative of, the architect, as defined in the general and/or supplementary
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conditions. When used in this division, it means increased involvement by, and obligations
to, the engineer, in addition to involvement by, and obligations to, the “architect”.

6. AHJ: the local code and/or inspection agency (authority) having jurisdiction over the work.
7. NRTL: nationally recognized testing laboratory, as defined and listed by OSHA in
29 CFR 1910.7 (e.g., UL, ETL, CSA), and acceptable to the AHJ over this project.

The terms "approved equal", “equivalent”, or "equal" are used synonymously and shall mean
“accepted by or acceptable to the engineer as equivalent to the item or manufacturer specified”.
The term "approved" shall mean labeled, listed, certified, or all three, by an NRTL, and acceptable

to the AHJ over this project.

PRE-BID SITE VISIT

Prior to submitting bid, visit the site of the proposed work and become fully informed as to the
conditions under which the work is to be done. Failure to do so will not be considered sufficient
justification to request or obtain extra compensation over and above the contract price.

MATERIAL AND WORKMANSHIP

Provide all material and equipment new and in first class condition. Provide markings or a
nameplate for all material and equipment identifying the manufacturer and providing sufficient
reference to establish quality, size and capacity. In general, provide the following quality grade(s)
for all materials and equipment:

Work performed under this contract shall provide a neat and "workmanlike" appearance when
completed, to the satisfaction of the architect and engineer. Workmanship shall be the finest
possible by experienced mechanics of the proper trade.

The complete installation shall function as designed and intended with respect to efficiency,
capacity, noise level, etc. Abnormal or excessive noise from equipment, devices or other system
components will not be acceptable.

Remove from the premises waste material present as a result of work. Clean equipment installed
under this contract to present a neat and clean installation at the termination of the work.

Repair or replace public and private property damaged as a result of work performed under this
contract to the satisfaction of authorities and regulations having jurisdiction.

MANUFACTURERS

In other articles where lists of manufacturers are introduced, subject to compliance with
requirements, provide products by one of the manufacturers specified.

Where a list is provided, manufacturers listed are not in accordance with any ranking or preference.
Where manufacturers are not listed, provide products subject to compliance with requirements from
manufacturers that have been actively involved in manufacturing the specified product for no less
than 5 years.

COORDINATION

Coordinate all work with other divisions and trades so that the various components of the systems
will be installed at the proper time, fit the available space, and will allow proper service access to
those items requiring maintenance. Refer to all other division’s drawings, and to relevant
equipment submittals and shop drawings to determine the extent of clear spaces. Components
which are installed without regard to the above shall be relocated at no additional cost to the owner.
Unless otherwise indicated, the general contractor will provide chases and openings in building
construction required for installation of the systems specified herein. Contractor shall furnish the
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general contractor with information where chases and openings are required. Make all offsets
required to clear equipment, beams and other structural members, and to facilitate concealing
system components in the manner anticipated in the design. Keep informed as to the work of other
trades engaged in the construction of the project, and execute work in a manner as to not interfere
with or delay the work of other trades.

Figured dimensions shall be taken in preference to scale dimensions. Contractor shall take his own
measurements at the building, as variations may occur. Contractor will be held responsible for
errors that could have been avoided by proper checking and inspection

. Provide materials with trim that will properly fit the types of ceiling, wall, or floor finishes actually

installed. Model numbers listed in the construction documents are not necessarily intended to
designate the required trim.

ORDINANCES, CODES, AND STANDARDS

. Work performed under this contract shall, at a minimum, be in conformance with applicable

national, state and local codes having jurisdiction. Equipment furnished and associated installation
work performed under this contract shall be in strict compliance with current applicable codes
adopted by the local AHJ including any amendments and standards as set forth by the National Fire
Protection Association (NFPA), Underwriters Laboratories (UL), Occupational Safety and Health
Administration (OSHA), American Society of Mechanical Engineers (ASME), American Society
of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE), American National
Standards Institute (ANSI), American Society of Testing Materials (ASTM) and other national
standards and codes where applicable. Additionally, comply with rules and regulations of public
utilities and municipal departments affected by connection of services.

Where the contract documents exceed the requirements of the referenced codes, standards, etc., the
contract documents shall take precedence.

Promptly bring all conflicts observed between codes, ordinances, rules, regulations, referenced
standards, and these documents to the engineer’s attention for final resolution. Contractor will be
held responsible for any violation of the law.

. Procure and pay for permits and licenses required for the accomplishment of the work herein

described. Where required, obtain, pay for and furnish certificates of inspection to owner.
Contractor will be held responsible for violations of the law.

PROTECTION OF EQUIPMENT AND MATERIALS

Store and protect from damage equipment and materials delivered to job site, in accordance with
manufacturers’ recommendations. For materials and equipment susceptible to changing weather
conditions, dampness, or temperature variations, store inside in conditioned spaces. For materials
and equipment not susceptible to these conditions, cover with waterproof, tear-resistant, heavy tarp
or polyethylene plastic as required to protect from plaster, dirt, paint, water, or physical damage.
Equipment and material that has been damaged by construction activities will be rejected, and
contractor shall furnish new equipment and material as required at no additional cost to the owner.
Keep premises broom clean from foreign material created during work performed under this
contract. Piping, equipment, etc. shall have a neat and clean appearance at the termination of the
work.

Plug or cap open ends of conduits while stored and installed during construction when not in use
to prevent the entrance of debris into the systems.

SUBSTITUTIONS

. Include in the base bid the products specifically named in these specifications or on the drawings.
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Submit, in the form of alternates, with bid, products of any other manufacturers for similar use,
provided the differences in cost, if any, are included for each proposed alternate.

No substitutions will be considered with receipt of Bids, unless the Architect and Engineer have
received from the Bidder a written request for approval to bid a substitution at least ten calendar
days prior to the date for receipt of Bids, and have approved the substitution request. Include, with
each such request, the name of the material or equipment for which substitution is being requested,
and a complete description of the proposed substitution, including drawings, cut sheets,
performance and test data, and all other information necessary for an evaluation. Include also a
statement setting forth changes in other materials, equipment or other work that would be required
to incorporate the substitution. The burden of proof of the merit of the proposed substitute is upon
the proposer. The proposer of any substitutions shall compensate the Engineer at a rate of $150.00
per hour for time spent evaluating proposed substitutions and or the subsequent revisions to the
design required to utilize the substitution.

The Architect's or Engineer’s decision to approve or disapprove a substitution in a Bid is final.

If the proposed substitution is approved prior to receipt of Bids, such approval will be stated in an
Addendum. Bidders shall not rely upon approvals made in any other manner, including verbal.
No substitutions will be considered after receipt of Bids and before award of the Contract.

No substitutions will be considered after the Contract is awarded unless specifically provided in
the Contract Documents.

SUBMITTALS

Assemble and submit to the architect, for engineer’s review, manufacturers’ product literature for
material and equipment to be furnished, installed, or both, under this division, including shop
drawings, manufacturers’ product data and performance sheets, samples, and other submittals
required by this division. Highlight, mark, list or indicate the materials, performance criteria and
accessories that are being proposed. Provide the number of submittals required by division 1;
however, at a minimum, submit two (2) sets. Before submitting, verify that all materials and
equipment submitted are mutually compatible and suitable for the intended use, fit the available
spaces, and allow ample and code-required room for access and maintenance. Submittals shall
contain the following information. Submittals not so identified will be returned to the contractor
without action:

1. The project name.

2. The applicable specification section and paragraph.

3. The submittal date.

4. The contractor's stamp, which shall certify that the stamped drawings have been checked
by the contractor, comply with the drawings and specifications, and have been coordinated
with other trades.

Submittals and shop drawings shall not contain HP Engineering’s firm name or logo, nor shall it

contain the HP Engineering’s engineers’ seal and signature. They shall not be copies of HP

Engineering’s work product.

Transmit submittals as early as required to support the project schedule. Allow for two weeks

engineer review time, plus mailing time, plus a duplication of this time for re-submittals, if required.

The engineer's submittal reviews will not relieve the contractor from responsibility for errors in

dimensions, details, size of members, or quantities; or for omitting components or fittings; or for

not coordinating items with actual building conditions.

Refer to division 1 for acceptance of electronic submittals for this project. For electronic

submittals, contractor shall submit the documents in accordance with the procedures specified in

division 1. Contractor shall notify the architect and engineer that the shop drawings have been
posted. If electronic submittal procedures are not defined in division 1, contractor shall include the
website, user name and password information needed to access the submittals. For submittals sent
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by e-mail, contractor shall copy the architect and engineer’s designated representatives. Contractor
shall allow the engineer review time as specified above in the construction schedule. Contractor
shall submit only the documents required to purchase the materials and/or equipment in the
electronic submittal and shall clearly indicate the materials, performance criteria and accessories
being proposed. General product catalog data not specifically noted to be part of the specified
product will be rejected and returned without review.

ELECTRONIC DRAWING FILES

In preparation of shop drawings or record drawings, contractor may, as an option, obtain electronic
drawing files in Revit, AutoCAD, or DXF format from the engineer for a fee of $300 for a drawing
set up to 10 sheets plus $25 per sheet in excess of 10 sheets. Contact the architect for written
authorization; and, contact the engineer to obtain the necessary release agreement form and to
indicate the desired shipping method and drawing format. In addition to payment, architect’s
written authorization and engineer’s release agreement form must be received before electronic
drawing files will be sent.

OPERATION AND MAINTENANCE MANUALS

Submit to the architect, for engineer’s review, copies each of operations and maintenance

instruction manuals, appropriately bound into manual form including approved copies of the

following, revised if necessary to show system and equipment as actually installed. Paper clips,

staples, rubber bands, and mailing envelopes are not considered approved binders. Provide the

number of submittals required by Division 1; however, at a minimum, submit two (2) sets, and

include, at a minimum, the following information:

1. Cover sheet that lists the project name, date, owner, architect, consulting engineer, general

contractor, sub-contractor, and an index of contents.

Manufacturers’ catalogs and product data sheets

Wiring diagrams

Operation and Maintenance instructions

Parts lists

Approved shop drawings

Test reports as defined in NETA ATS for the systems and equipment provided or furnished

or installed under this contract.

8. Names, addresses, telephone numbers, and e-mail addresses of local contacts for warranty
services and spare parts.

Submit manuals prior to requesting the final punch list and before any requests for substantial

completion. Final approval of this division’s systems installed under this contract will be withheld

until this equipment brochure is received and deemed complete by the architect and engineer.

Provide “as-built” drawings (see Division 1 and general conditions).

Noakwd

TRAINING

At a time mutually agreed upon between the owner and contractor, provide the services of a factory
trained and authorized representative to train owner's designated personnel on the operation and
maintenance of the equipment provided for this project.

Provide training to include but not be limited to an overview of the system and/or equipment as it
relates to the facility as a whole; operation and maintenance procedures and schedules related to
startup and shutdown, troubleshooting, servicing, preventive maintenance and appropriate operator
intervention; and review of data included in the operation and maintenance manuals.

Submit a certification letter to the architect stating that the owner’s designated representative has
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been trained as specified herein. Letter shall include date, time, attendees and subject of training.
The contractor and the owner’s representative shall sign the certification letter indicating agreement
that the training has been provided.

Schedule training with owner with at least 7 days advance notice.

WARRANTIES

Warrant each system and each element thereof against all defects due to faulty workmanship,
design or material for a period of 12 months from date of substantial completion, unless specific
items are noted to carry a longer warranty in the construction documents or manufacturer’s standard
warranty exceeds this duration. Warranties shall include labor and material. Remedy all defects,
occurring within the warranty period(s), as stated in the general conditions and Division 1 without
any additional costs to the owner.

Perform any required remedial work promptly, upon written notice from the engineer or owner.
At the time of substantial completion, deliver to the owner all warranties, in writing and properly
executed, including term limits for warranties extending beyond the required period, each warranty
instrument being addressed to the owner and stating the commencement date and term.

MISCELLANEOUS REMODELING WORK

Provide all demolition of existing electrical systems and new electrical system modifications
required because of building remodeling, as noted on the drawings, or necessary for proper
operation and new construction. Remove all abandoned cables and wiring above accessible
ceilings and ventilation shafts.

PART 2 - ELECTRICAL WORK

2.1

A.

2.2

BUILDING OPERATION

Comply with the schedule of operations as outlined in the architectural portions of this
specification. Building shall be in continuous operation. Accomplish work that requires
interruption of building operation at a time when the building is not in operation, and only with
written approval of building owner and/or tenant. Coordinate interruption of building operation
with the owner and/or tenant a minimum of 7 days in advance of work.

EXCAVATION AND BACKFILLING

Perform excavation and backfill required for installation of underground work under this contract.
Trenches shall be of sufficient width. Crib or brace trenches to prevent cave-in or settlement. Do
not excavate trenches close to columns and walls of building without prior consultation with the
architect. Use pumping equipment if required to keep trenches free of water. Backfill trenches in
maximum 6” layers of well-tamped dry earth in a manner to prevent future settlement.

Excavation as herein specified shall be classified as common excavation. Common excavation
shall comprise the satisfactory removal and disposition of material of whatever substances and of
every description encountered, including rock, if any, within the limits of the work as specified and
shown on the drawings. Excavation shall be performed to the lines and grades indicated on the
drawings. Excavated materials which are considered unsuitable for backfill, and surplus of
excavated material which is not required for backfill, shall be disposed of by the contractor at his
own expense and responsibility, and to the satisfaction of the architect.
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2.5

2.6

2.7

A.

B.

COINCIDENTAL DAMAGE

Repair all streets, sidewalks, drives, paving, walls, finishes, and other facilities damaged in the
course of this work. Repair materials shall match existing construction. All backfilling and
repairing shall meet all requirements of the owner, city and others having jurisdiction. Repair work
shall be thoroughly first class. Conform to all requirements of Division 2 of these specifications.

CUTTING AND PATCHING

Following the requirements in Division 1, cut walls, floors, ceilings, and other portions of the
facility as required to perform work under this division. Obtain permission of the architect, owner,
or both, before doing any cutting. Cut all holes as small as possible. Patch walls, floors, and other
portions of the facility as required by work under this division. All patching shall be thoroughly
first class and shall match the original material and construction, including fire ratings if applicable
in a manner satisfactory to the architect.

ROUGH-IN

Coordinate without delay all roughing-in with other divisions. Conceal all piping and rough-in
except in unfinished areas and where otherwise indicated in the construction documents.

SUPPORT SYSTEMS

Steel slotted support systems (slotted channel): comply with MFMA-3, factory-fabricated

components for field assembly; 12-gauge, 1-5/8-inch by 1-5/8-inch; Cooper B-Line, Erico

International Corporation, Hilti, Inc., Power-Strut, Thomas & Betts Corporation, Unistrut.

Finishes:

1. Metallic coatings: hot-dip galvanized after fabrication and applied according to MFMA-
3.

Aluminum slotted support systems (slotted channel): comply with MFMA-3, type 6063-T6, per

ASTM B221; factory-fabricated components for field assembly; 12-gauge, 1-5/8-inch by 1-5/8-

inch; Cooper B-Line, Erico International Corporation, Hilti, Inc., Power-Strut, Thomas & Betts

Corporation, Unistrut.

Field Fabrication:

1. Where field cutting of standard lengths of channel are required, make cuts straight and
perpendicular to manufactured surfaces.

2. For field-cut or damaged surfaces of coated channels, dress cut ends, damaged surfaces, or

both, with an abrasive material (e.g., file, grinding stone, or similar) and cleanser to remove
oils, rust, sharp edges and shards.

3. For channel with a factory-applied coating, re-finish cut edges with a coating compatible
with the factory finish and as recommended by the manufacturer (e.g., manufacturer’s
touch-up paint or zinc-rich cold-galvanizing compound, as applicable).

PENETRATIONS

Coordinate sleeve selection and application with selection and application of fire-stopping specified
in Division 7 section "through-penetration firestop systems."

Roofs:

1. Coordinate all roof penetrations with engineer, owner, and as applicable, the roofing
contractor providing a roof warranty.

2. Keep all raceway penetrations within mechanical equipment curbs wherever possible.
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Coordinate with all other applicable Division’s work.

3. Flash and counterflash all openings through roof, and/or provide pre-fabricated molded
seals compatible with the roof construction installed, or as required by the engineer, owner,
or roofing contractor. All roof penetrations shall be leak-tight at the termination of the
work and shall not void any new or existing roof warranties.

. Walls and Floors
1. Sleeves for raceways and cables
2. Steel pipe sleeves: ASTM A 53/A 53M, type E, grade B, schedule 40, galvanized steel,
plain ends and drip rings.
3. Cast-iron pipe sleeves: cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.
4. Sleeves for rectangular openings: galvanized sheet steel with minimum 0.138

inchthickness and of width and length to suit application.

FIRE-STOPPING THROUGH PENETRATIONS

. Fire-resistant through penetration sealants: two-part, foamed-in-place, silicone sealant formulated

for use in through-penetration fire-stopping around cables, raceways, and cable tray penetrations
through fire-rated walls and floors. Sealants and accessories shall have fire-resistance ratings
indicated, as established by testing identical assemblies in accordance with ASTM E 814, by
underwriters' laboratories, inc., or other NRTL acceptable to AHJ.

. Acceptable manufacturers:

Hilti, Inc.

3m Corp.

Rectorseal.

Specify Technology Inc.

. United States Gypsum Company.

ubmittals

Submit product data, manufacturer’s specifications and technical data for each material

including the composition and limitations, documentation of UL firestop systems to be

used and manufacturer’s installation instructions to comply with Division 1.

2. Manufacturer’s engineering judgment identification number and drawing details when no
UL system is available for an application. Engineering judgment shall include both project
name and contractor’s name who will install firestop system as described in drawings.

3. Submit material safety data sheets provided with product delivered to job-site.

CONCRETE BASES

. Provide concrete bases (e.g., housekeeping pads) for equipment where indicated on the drawings

and as specified herein. Concrete bases shall have chamfered edges. Size of base shall be a
minimum of 2 inches greater than the footprint of the equipment that it is supporting.

. Construct equipment bases of a minimum 28-day, 4000-psi concrete conforming to American

Concrete Institute standard building code for reinforced concrete (ACI 318-99) and the latest
applicable recommendations of the ACI standard practice manual. Concrete shall be composed of
cement conforming to ASTM C 150 type I, aggregate conforming to ASTM C33, and potable
water. Exposed exterior concrete shall contain 5 to 7 percent air entrainment.

. Unless otherwise specified or shown on the structural drawings, reinforce equipment bases with

no. 4 reinforcing bars conforming to ASTM A 615 or 6x6 — w2.9 x w2.9 welded wire mesh
conforming to ASTM A185. Place reinforcing bars 24 inches on center with a minimum of two
bars each direction.

. Provide galvanized anchor bolts for equipment placed on concrete bases or on concrete
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slabs. Anchor bolts size, number and placement shall be as recommended by the manufacturer of
the equipment.
Concrete equipment bases shall have a minimum height of 4 inches and shall be poured-in-place.

ACCESS DOORS

Provide access doors in ceilings and walls, where indicated or required for access or maintenance
to concealed equipment installed under this section. Provide concealed hinges, screwdriver-type
lock, and anchor straps.

Manufactured by Milcor, Zurn, Titus, or equal. Obtain architect's approval of type, size, location
and color before ordering.

EQUIPMENT FURNISHED BY OTHERS

Provide necessary equipment and accessories that are not provided by the equipment supplier or
owner to complete installation of equipment furnished by others, in locations as indicated on the
drawings, specified herein, or both. Equipment and accessories not provided by the equipment
supplier may include such items as flexible cords and plugs, as required for proper operation of the
complete system, in accordance with the manufacturers’ instructions.

. Be responsible for correct rough-in dimensions, and verify them with engineer, owner’s

representative, equipment supplier, or all three, prior to rough-in and service installations.
CLEANING

In addition to the requirements of Division 1, remove from the premises dirt and refuse resulting
from the performance of the electrical work, as required, to prevent accumulation. Cooperate in
maintaining reasonably clean premises at all times. Immediately prior to final inspection, make a
final cleanup of dirt and refuse resulting from the work. Clean all material and equipment installed
under this division. Remove dirt, dust, plaster, stains and foreign matter from all surfaces. Touch
up and restore all damaged finishes to their original condition.

ADJUSTING, ALIGNING AND TESTING

Adjust, align, and test all electrical equipment on this project provided under this division and all
electrical equipment furnished by others for installation or wiring under this division, for proper
operation.

Test all systems and equipment according to the requirements in NETA ATS (latest edition) and
all additional requirements specified in following sections.

Maintain the following on the project premises at all times: a true RMS reading voltmeter, a true
RMS reading ammeter, and a megohmmeter insulation resistance tester. Provide test data readings
as requested or as required by the engineer.

EQUIPMENT IDENTIFICATION

Provide equipment identification nameplates:

1. On all panelboards, switches, starters, dimmers, switches in distribution panelboards and
switchboards and where indicated on the drawings.

Nameplates:

1. Engraved, contrasting color, three-layer, laminated plastic indicating the name of the

equipment, load, or circuit as designated on the drawings and in the specifications:
A) Field-applied permanent epoxy adhesive, compatible with the equipment finish.
B) Attachment method shall be acceptable to the manufacturers of the equipment to which the
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nameplates are being applied.
2. Color: black background with white letters for normal power; red background with white
letters for emergency power. Letter height: 72 inch minimum.

SYSTEM START UP

A. Prior to starting up the electrical systems:

1. Check all components and devices.
2. Lubricate items accordingly.
3. Tighten screws and bolts for 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 and UL 486b.

4. Adjust taps on each transformer for rated secondary voltage when the transformer is at
minimum load.

5. Check and record building's service entrance voltage, grounding conditions, grounding
resistance, and proper phasing.

6. Replace all burned-out lamps and lamps used for temporary construction lighting in
permanent light fixtures.

7. After all systems have been inspected and adjusted, confirm all operating features required

by the drawings and specifications and make final adjustments as necessary.

PART 3 - EXISTING EQUIPMENT REUSE AND REMOVAL

A. Remove all existing wiring, light fixtures, exposed conduits and other electrical installations not

B.

reused prior to substantial completion of the work.

Existing raceways may be reused if their points of terminations are suitable; if they are clean inside
with no evidence of rust or burrs; if free from cracks, flattened sections or sharp bends; and, if
suitably located to avoid conflicts with other trades or installations. Carefully “fish” all existing
conduits reused under this contract to remove all debris and obstructions, and swab until all
moisture is removed.

Cut, patch, and repair where required for new electrical installations, and patch and repair all
surface damage resulting from this work. Cut flush with the floor and plug at both ends, raceways
stubbed above the floor and not used at substantial completion of the work.

Relocate all existing electrical systems required to be in operation at substantial completion of the
contract, if required, as a result of work included under this contract, even if not specifically
indicated in the drawings or specifications.

PART 4 - ALTERNATES

A. Provide all work contemplated under the different alternates to include labor, materials, equipment

and services necessary for and incidental to the completion of work under each particular alternate.
Furnish separate bids for each alternate applicable to contractor’s proposal, stating the amount to
be added or deducted from the base bid in case the alternate is accepted. Comply with applicable
sections of the base specifications for work required by the alternate unless otherwise specified.
Refer to the architectural portion of the specification.

END OF SECTION

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
260000 - 10



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:
Copper building wire rated 600 V or less.
Aluminum building wire rated 600 V or less.

Metal-clad cable, Type MC, rated 600 V or less.
Connectors, splices, and terminations rated 600 V and less.

PN~

1.3 DEFINITIONS
A. RoHS: Restriction of Hazardous Substances.

B. VFC: Variable-frequency controller.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Product Schedule: Indicate type, use, location, and termination locations.

1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For testing agency.

B. Field quality-control reports.

1.6 QUALITY ASSURANCE
A. Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
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PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.

Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire
and Cable Marking and Application Guide."

4. #10 AWG and smaller shall be solid (not stranded).

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 496
for stranded conductors.

Conductor Insulation:

Type NM: Comply with UL 83 and UL 719.

Type RHH and Type RHW-2: Comply with UL 44.

Type USE-2 and Type SE: Comply with UL 854.

Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.

Type THHN and Type THWN-2: Comply with UL 83.

Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
Type UF: Comply with UL 83 and UL 493.

Type XHHW-2: Comply with UL 44.

NI~ ON =

Shield:

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked polyethylene
insulation dual spirally wrapped copper tape shields and three bare symmetrically applied
ground wires, and sunlight- and oil-resistant outer PVC jacket.

2.2 ALUMINUM BUILDING WIRE

Allowed only as a cost savings request by the owner.

Owner shall provide permission in writing (email).

Contractor shall obtain written permission (email) from local AHJ.

Do not submit bids with aluminum as basis of install unless approved prior to bid date.

PN~

2.3 METAL-CLAD CABLE, TYPE MC

A.

Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath. MC cable shall include grounding conductor.

Shall primarily be used as whips for connections to equipment and lighting not to exceed 6ft in
length.
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Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.

3. RoHS compliant.

4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire
and Cable Marking and Application Guide."

. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

Ground Conductor: Insulated.

Conductor Insulation:

1. Type TEN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

. MC Steel Metal Clad Cable Requirements:
1. MC Steel Metal Clad Cable must have the following:

Armor: Galvanized interlocking steel strip.

Conductors: Solid Copper.

Conductor Insulation: THHN/THWN

Assembly Covering: Polypropylene Tape

Maximum Temperature Rating: 90°C (dry)

Grounding: One grounding means, must be insulated copper conductor.
Neutral Conductor: White

Maximum Voltage Rating: 600V

Rating Compliance with the following:

TT@mea0TY

1) UL® 83, 1479, 1569, 1581, 2556

2) Cable Tray Rated, install per NEC®

3) UL® Classified 1, 2, and 3 hour through (Fire) penetration product, R—14141
4) Environmental Air-Handling Space Installation per NEC® 300.22(C)

2. Do Not Use MC Cable for the Following:

Homeruns to panelboards.

Where exposed to view.

Where exposed to damage.

Hazardous locations.

Wet locations.

When restricted otherwise above, and when specifically disallowed by the local AHJ or
Owner.

g. Circuits supplied by an emergency or standby power source.

"0 a0 oTp

3. Aluminum sheathing for MC Cable is not allowed.
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2.4 CONNECTORS AND SPLICES

A.

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and use.

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

1. Material: Copper.
2. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A.

B.

Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Feeders: Copper for feeders smaller than No.4 AWG; copper or aluminum for feeders No. 4
AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8
AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and
larger.

VFC Output Circuits Cable: Extra-flexible stranded for all sizes.

Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND

WIRING METHODS

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.

B. Exposed Feeders: Type XHHW-2, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2,
single conductors in raceway.

E. Feeders Installed below Raised Flooring: Type THHN/THWN-2, single conductors in raceway.

F. Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway.
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Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-
2, single conductors in raceway.

Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single conductors in
raceway.

Branch Circuits in Cable Tray: Type XHHW-2, single conductors larger than No. 1/0 AWG.

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

. VFC Output Circuits: Type XHHW-2 in metal conduit.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.

B.

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

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.

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.

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

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

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.

. Make splices, terminations, and taps that are compatible with conductor material and that possess

equivalent or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.
2. Push-in style connectors are not allowed.
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C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "lIdentification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

3.7 FIRESTOPPING

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

3.8 FIELD QUALITY CONTROL
A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

D. Perform tests and inspections.

1. After installing conductors and cables and before electrical circuitry has been energized, test
service entrance and feeder conductors for compliance with requirements.

2. After installing conductors and cables and before electrical circuitry has been energized, test
service entrance and feeder conductors and conductors feeding critical equipment and
services for compliance with requirements.

3. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.
b. Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3) Thermographic survey.

c. Inspect compression-applied connectors for correct cable match and indentation.
d. Inspect for correct identification.
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g.
h.

Inspect cable jacket and condition.

Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a
potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a
one-minute duration.

Continuity test on each conductor and cable.

Uniform resistance of parallel conductors.

4. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, perform
an infrared scan of each splice in conductors No.3 AWG and larger. Remove box and
equipment covers so splices are accessible to portable scanner. Correct deficiencies
determined during the scan.

a.

b.

Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for device.
Record of Infrared Scanning: Prepare a certified report that identifies switches checked
and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

5. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11
months after date of Substantial Completion.

E. Cables will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports to record the following:

1. Procedures used.

2. Results that comply with requirements.

3. Results that do not comply with requirements, and corrective action taken to achieve
compliance with requirements.

END OF SECTION
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SECTION 260526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes grounding and bonding systems and equipment.

B. Section includes grounding and bonding systems and equipment, plus the following special
applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.

1.2 ACTION SUBMITTALS

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

B. Sustainable Design Submittals:

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans showing dimensioned locations of grounding features specified in
"Field Quality Control" Article, including the following:

1. Test wells.

2. Ground rods.

3. Ground rings.

4. Grounding arrangements and connections for separately derived systems.

B. Qualification Data: For testing agency and testing agency's field supervisor.

C. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include
the following:
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a. Plans showing as-built, dimensioned locations of system described in "Field Quality
Control" Article, including the following:

1) Test wells.

2) Ground rods.

3) Ground rings.

4) Grounding arrangements and connections for separately derived systems.
5) Photos of the grounding rod installation and footing steel connections.

b. Instructions for periodic testing and inspection of grounding features at grounding
connections for separately derived systems based on NFPA 70B.

1) Tests shall determine if ground-resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if values do
not.

2) Include recommended testing intervals.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: Certified by NETA.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.2 MANUFACTURERS

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:

Solid Conductors: ASTM B3.

Stranded Conductors: ASTM BS.

Tinned Conductors: ASTM B33.

Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

AU e
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C.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section,
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at
5000 V.

2.4 CONNECTORS

A.

.”'J

TQ
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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.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

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

Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.

Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-
plated or silicon bronze bolts.

Cable-to-Cable Connectors: Compression type, copper or copper alloy.

Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.

Conduit Hubs: Mechanical type, terminal with threaded hub.

Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with socket set screw.
Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.

Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud lengths,
capable of single and double conductor connections.

. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.

Straps: Solid copper, copper lugs. Rated for 600 A.

Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal two-piece clamp.
U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
Water Pipe Clamps:

1. Mechanical type, two pieces with zinc-plated bolts.
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a. Material: Die-cast zinc alloy.
b. Listed for direct burial.

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct burial.

2.5 GROUNDING ELECTRODES

A.

B.

Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet.

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 long.
2. Backfill Material: Electrode manufacturer's recommended material.

Ground Plates: 1/4 inch thick, hot-dip galvanized.

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.

Underground Grounding Conductors: Install bare tinned-copper conductor, No.2/0 AWG
minimum.

1. Bury at least 30 inches below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as part of
duct-bank installation.

Grounding Conductors: Green-colored insulation with continuous yellow stripe.

Isolated Grounding Conductors: Green-colored insulation with more than one 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.

Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and
elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches above
finished floor unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of
doorway, and down; connect to horizontal bus.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
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2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

98]

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.

B.

Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary,
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect
ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete.
Seal floor opening with waterproof, nonshrink grout.

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.

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 from the foundation.

3.5 EQUIPMENT GROUNDING

A.

B.

Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1. Feeders and branch circuits.
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Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from grounding
bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal
on busway.

PN R WD

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct and
connected metallic piping.

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated equipment
grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to
heater units, piping, connected equipment, and components.

E. 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.

F. 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.

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated
equipment grounding conductor in addition to grounding conductor installed with branch-circuit
conductors.

H. 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 FENCE GROUNDING

A. Fence Grounding: Install at maximum intervals of 1000 feet except as follows:

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: Ground at
maximum intervals of 750 feet.

a. Gates and Other Fence Openings: Ground fence on each side of opening.
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1) Bond metal gates to gate posts.

2) Bond across openings, with and without gates, except at openings indicated as
intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 inches
below finished grade.

B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of crossing
and at a maximum distance of 150 feet on each side of crossing.

C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2
unless otherwise indicated.

D. Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 6
inches below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect
conductor to each fence component at grounding location.

E. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.

F. Bonding to Lightning-Protection System: If fence terminates at lightning-protected building or
structure, ground the fence and bond the fence grounding conductor to lightning-protection down
conductor or lightning-protection grounding conductor, complying with NFPA 780.

3.7 INSTALLATION

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

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and
UL 96 when interconnecting with lightning protection system. Bond electrical power system
ground directly to lightning protection system grounding conductor at closest point to electrical
service grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise
indicated. Make connections without exposing steel or damaging coating if any.

2. Use exothermic welds for all below-grade connections.

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

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and
shall be at least 12 inches deep, with cover.

1. Install at least one test well for each service unless otherwise indicated. Install at the ground
rod electrically closest to service entrance. Set top of test well flush with finished grade or
floor.
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Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any
adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is
required, use a bolted clamp.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service entrances
to building. Connect grounding conductors to main metal water service pipes; use a bolted
clamp connector or bolt a lug-type connector to a pipe flange by using one of the lug bolts of
the flange. Where a dielectric main water fitting is installed, connect grounding conductor on
street side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at each
end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters.
Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff
valve.

. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Installbonding jumper to bond across
flexible duct connections to achieve continuity.

Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column
and at intermediate exterior columns at distances not more than 60 feet apart.

Ground Ring: Install a grounding conductor, electrically connected to each building structure
ground rod and to each steel column, extending around the perimeter of building.

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to
building steel.
2. Bury ground ring not less than 24 inches from building's foundation.

Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; use a
minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of
foundation.

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.
Extend grounding conductor below grade and connect to building's grounding grid or to
grounding electrode external to concrete.

Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using
electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing is
in multiple pieces, connect together by the usual steel tie wires or exothermic welding to create
the required length.
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L. Connections: Make connections so possibility of galvanic action or electrolysis is minimized.
Select connectors, connection hardware, conductors, and connection methods so metals in direct
contact are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact
points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

98]

3.8 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections with the assistance of a factory-authorized service representative.
C. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical
connections with a calibrated torque wrench according to manufacturer's written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance level
is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at
individual ground rods. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of precipitation and
without soil being moistened by any means other than natural drainage or seepage and
without chemical treatment or other artificial means of reducing natural ground
resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly,
and other grounding electrodes. Identify each by letter in alphabetical order, and key to the
record of tests and observations. Include the number of rods driven and their depth at each
location, and include observations of weather and other phenomena that may affect test
results. Describe measures taken to improve test results.

D. Grounding system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
F. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
260526 - 9



4. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s).
5. Substations and Pad-Mounted Equipment: 5 ohms.
6. Manhole Grounds: 10 ohms.

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

END OF SECTION
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SECTION 260529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

Nk W=

8.

Steel slotted support systems.

Aluminum slotted support systems.

Nonmetallic slotted support systems.

Conduit and cable support devices.

Support for conductors in vertical conduit.

Structural steel for fabricated supports and restraints.

Mounting, anchoring, and attachment components, including powder-actuated fasteners,
mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and
hanger rods.

Fabricated metal equipment support assemblies.

B. Related Requirements:

1.

Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation
requirements necessary for compliance with seismic criteria.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.

2.

Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for the following:

Slotted support systems, hardware, and accessories.
Clamps.

Hangers.

Sockets.

Eye nuts.

Fasteners.

Anchors.

Saddles.

Brackets.

S EE e Ao o

Include rated capacities and furnished specialties and accessories.

B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.

1.

Hangers. Include product data for components.
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Slotted support systems.

Equipment supports.

Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to
structure and to supported equipment. Include adjustable motor bases, rails, and frames for
equipment mounting.

C. Delegated-Design Submittal: For hangers and supports for electrical systems.

1.
2.

Include design calculations and details of hangers.
Include design calculations for seismic restraints.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:

Nk W=

Suspended ceiling components.

Ductwork, piping, fittings, and supports.

Structural members to which hangers and supports will be attached.
Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling, including the following:

a. Luminaires.

b. Air outlets and inlets.
c. Speakers.

d. Sprinklers.

e. Access panels.

f. Projectors.

B. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and
systems, accessories, and components, from manufacturer.

1.

2.

3.

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based and
their installation requirements.

C. Welding certificates.

1.4 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.

B. Welding Qualifications: Qualify procedures and personnel according to the following:

L.

AWS D1.1/D1.1M.
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2.

AWS D1.2/D1.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design hanger and support system.

Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1.

n

The term "withstand" means "the supported equipment and systems will remain in place
without separation of any parts when subjected to the seismic forces specified and the
supported equipment and systems will be fully operational after the seismic event."
Component Importance Factor: 1.5.

Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1.
2.

Flame Rating: Class 1.
Self-extinguishing according to ASTM D635.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-
diameter holes at a maximum of 8 inches o.c. in at least one surface.

B.

Nk W=

.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Material for Channel, Fittings, and Accessories: Stainless steel, Type 304.

Channel Width: Selected for applicable load criteria.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum
13/32-inch-diameter holes at a maximum of 8 inches o.c. in at least one surface.

kW=

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Channel Material: 6063-T5 aluminum alloy.

Fittings and Accessories Material: 5052-H32 aluminum alloy.

Channel Width: Selected for applicable load criteria.

Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.
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6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

C. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin

channels and angles with minimum 13/32-inch-diameter holes at a maximum of 8 inches o.c., in
at least one surface.

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

2. Channel Width: Selected for applicable load criteria.

3. Fittings and Accessories: Products provided by channel and angle manufacturer and designed
for use with those items.

4. Fitting and Accessory Materials: Same as those for channels and angles, except metal items
may be stainless steel.

5. Rated Strength: Selected to suit applicable load criteria.

6. Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

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

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

Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes,
and bars; black and galvanized.

. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported
loads and building materials where used.

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

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

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

5. Through Bolts: Structural type, hex head, and high strength. Comply with

ASTM F3125/F3125M, Grade A325.

Toggle Bolts: Stainless-steel springhead type.

7. Hanger Rods: Threaded steel.

a
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2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A.

B.

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

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and
plates.

PART 3 - EXECUTION

3.1 APPLICATION

A.

Comply with the following standards for application and installation requirements of hangers and
supports, except where requirements on Drawings or in this Section are stricter:

1. NECA.

2. NECA 101
3. NECA 102.
4. NECA 105.
5. NECA111.

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and
Boxes for Electrical Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or
other support system, sized so capacity can be increased by at least 25 percent in future without
exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.
Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-

inch and smaller raceways serving branch circuits and communication systems above suspended
ceilings, and for fastening raceways to trapeze supports.

3.2 SUPPORT INSTALLATION

A.

B.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT and RMC may be
supported by openings through structure members, according to NFPA 70.
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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 1b.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods unless
otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater.
Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 inches
thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and
nuts.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers,
and other devices on slotted-channel racks attached to substrate by means that comply with
seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A.

Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated
metal supports.

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

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

3.4 CONCRETE BASES

A.

Construct concrete bases of dimensions based on manufacturer’s recommendations, but not less
than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of
10 bolt diameters from edge of the base.

Engage a licensed structural engineer to design concrete bases for pad mounted electrical
equipment. Provide signed and sealed drawings for equipment pads.

Anchor equipment to concrete base as follows:
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1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.5 PAINTING
A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Touchup: Comply with architect’s requirements 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
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SECTION 260533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Metal wireways and auxiliary gutters.

Nonmetal wireways and auxiliary gutters.

Surface raceways.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

Nk W=

1.2 DEFINITIONS
A. ARC: Aluminum rigid conduit.
B. GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit.

1.3 ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures,
and cabinets.

B. Sustainable Design Submittals:

C. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

D. Samples: For wireways and surface raceways and for each color and texture specified, 12 inches
long.
1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
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2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

B. Qualification Data: For professional engineer.

C. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their
mounting provisions, including those for internal components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and
their installation requirements.

4. Detailed description of conduit support devices and interconnections on which the
certification is based and their installation requirements.

D. Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS
A. Metal Conduit:

1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

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

ARC: Comply with ANSI C80.5 and UL 6A.

IMC: Comply with ANSI C80.6 and UL 1242,

PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

kv

a. Comply with NEMA RN 1.
b. Coating Thickness: 0.040 inch, minimum.

6. EMT: Comply with ANSI C80.3 and UL 797.
FMC: Comply with UL 1; zinc-coated steel.
8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

~

B. Metal Fittings:

—

Comply with NEMA FB 1 and UL 514B.

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

Fittings, General: Listed and labeled for type of conduit, location, and use.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.
5. Fittings for EMT:

W

a. Material: Steel.
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b. Type: Setscrew.

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.
Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threaded joints.

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Nonmetallic Conduit:

L.

2.

W

LW

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.
Fiberglass:

a. Comply with NEMA TC 14.
b. Comply with UL 2515 for aboveground raceways.
c. Comply with UL 2420 for belowground raceways.

ENT: Comply with NEMA TC 13 and UL 1653.

RNC: Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

LFNC: Comply with UL 1660.

Rigid HDPE: Comply with UL 651A.

Continuous HDPE: Comply with UL 651A.

Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D3485.
RTRC: Comply with UL 2515A and NEMA TC 14.

B. Nonmetallic Fittings:

—

3.

Fittings, General: Listed and labeled for type of conduit, location, and use.
Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.

a. Fittings for LFNC: Comply with UL 514B.

Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R unless otherwise
indicated, and sized according to NFPA 70.

1.

Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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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.

Wireway Covers: Hinged type unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

A.

Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Description: Fiberglass polyester, extruded and fabricated to required size and shape, without
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets.

Description: PVC, extruded and fabricated to required size and shape, and having snap-on cover,
mechanically coupled connections, and plastic fasteners.

Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down
straps, end caps, and other fittings shall match and mate with wireways as required for complete

system.

Solvents and Adhesives: As recommended by conduit manufacturer.

2.5 SURFACE RACEWAYS

A.

D.

Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Prime
coated, ready for field painting.

Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and
manufactured of rigid PVC with texture and color selected by Architect from manufacturer's
standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing
characteristics.

Tele-Power Poles:

1. Material: Aluminum with clear anodized finish.

2. Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices,
mounting materials, and other fittings shall match and mate with tele-power pole as required
for complete system.
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2.6 BOXES, ENCLOSURES, AND CABINETS

A.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
Metal Floor Boxes:

Material: Cast metal.

Type: Fully adjustable.

Shape: Rectangular.

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

el S

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and
marked for the maximum allowable weight.

Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 Ib.

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773,
galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as recessed
box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Fiberglass.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

Cabinets:

1. NEMA 250, Type 3R galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.
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Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:

L.

2.

Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.

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.
2.
3.

hd

Standard: Comply with SCTE 77.

Configuration: Designed for flush burial with closed bottom unless otherwise indicated.
Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure and handhole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.

Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks and
pulling-in irons installed before concrete is poured.

C. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with frame and
covers of reinforced concrete.

s

SANNG

Standard: Comply with SCTE 77.

Color of Frame and Cover: Gray.

Configuration: Designed for flush burial with open bottom unless otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure and handhole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.

Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks and
pulling-in irons installed before concrete is poured.
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2.8 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1.
2.

Tests of materials shall be performed by an independent testing agency.

Strength tests of complete boxes and covers shall be by either an independent testing agency
or manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

Testing machine pressure gages shall have current calibration certification complying with
ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

el

S.

Exposed Conduit: GRC.

Concealed Conduit, Aboveground: EMT.

Underground Conduit: RNC, Type EPC-80-PVC,.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

—

a

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:

Loading dock.

Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
Mechanical rooms.

Gymnasiums.

e o

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: GRC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in
institutional and commercial kitchens and damp or wet locations.

C. Minimum Raceway Size: 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.
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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.

EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

98]

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
Install surface raceways only where indicated on Drawings.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply
with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of
floors.

Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
Do not fasten conduits onto the bottom side of a metal deck roof.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.
Arrange stub-ups so curved portions of bends are not visible above finished slab.

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.

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.

Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.
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Support conduit within 12 inches of enclosures to which attached.
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.

Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for
each specific location.

5. Change from ENT to GRC before rising above floor.

98]

. Stub-Ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in
an enclosure.

. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed
compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound
prior to assembly.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

. 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.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

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.

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.

. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b 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.

Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.
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Secure surface raceway with screws or other anchor-type devices at intervals not exceeding
48 inches and with no less than two supports per straight raceway section. Support surface
raceway according to manufacturer's written instructions. Tape and glue are not acceptable
support methods.

W. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.

X. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

Nk e

6.

Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
Where an underground service raceway enters a building or structure.

Conduit extending from interior to exterior of building.

Conduit extending into pressurized duct and equipment.

Conduit extending into pressurized zones that are automatically controlled to maintain
different pressure set points.

Where otherwise required by NFPA 70.

Y. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Z. Expansion-Joint Fittings:

1.

Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install in
each run of aboveground RMC and EMT conduit that is located where environmental
temperature change may exceed 100 deg F and that has straight-run length that exceeds 100
feet.

Install type and quantity of fittings that accommodate temperature change listed for each of
the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 degF
temperature change.

d. Attics: 135 deg F temperature change.

Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of
length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that
provide expansion and contraction for at least 0.000078 inch per foot of length of straight run
per deg F of temperature change for metal conduits.

Install expansion fittings at all locations where conduits cross building or structure expansion
joints.

Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.
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AA.  Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 36 inches of
flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration, noise
transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

BB.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.

CC.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.

DD.  Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

EE. Locate boxes so that cover or plate will not span different building finishes.

FF. 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.

GG.  Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

HH. Set metal floor boxes level and flush with finished floor surface.

II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 INSTALLATION OF UNDERGROUND CONDUIT
A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in nominal
diameter.

2. Install backfill as specified in Section 312000 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to provide
maximum supporting strength. After placing controlled backfill to within 12 inches of
finished grade, make final conduit connection at end of run and complete backfilling with
normal compaction as specified in Section 312000 "Earth Moving."

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at
building entrances through floor.
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a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the
coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches
from edge of foundation or equipment base. Install insulated grounding bushings on
terminations at equipment.

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried conduits
but a minimum of 6 inches below grade. Align planks along centerline of conduit.

7. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for
Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A.

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from

1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

Install handholes with bottom below frost line, below grade. Consult with civil engineer for frost
line depth at site location.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables but short enough to preserve
adequate working clearances in enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to
be used, and seal around penetrations after fittings are installed.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install Osleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply

with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.6 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with

requirements in Section 078413 "Penetration Firestopping."
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3.7 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION
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SECTION 260544

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

Nk W=

B. Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Sustainable Design Submittals:

PART 2 - PRODUCTS

2.1 SLEEVES
A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM AS53/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 minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D1785, Schedule 40.
D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
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E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

F. Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side larger
than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more sides
larger than 16 inches, thickness shall be 0.138 inch.

2.2 SLEEVE-SEAL SYSTEMS

A. Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1. Sealing Elements: EPDM rubber 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.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements.

2.3 SLEEVE-SEAL FITTINGS
A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to
match piping OD.
2.4 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, 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

2.5 SILICONE SEALANTS

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade
indicated below.
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1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and

cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit

F.

Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate
for size, depth, and location of joint. Comply with requirements in Section 079200 "Joint
Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between
sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while
curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or
cable unless sleeve seal is to be installed or unless seismic criteria require different clearance.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.
Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both
surfaces of walls. Deburr after cutting.

5. [Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above
finished floor level. Install sleeves during erection of floors.

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.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe
and sleeve for installing mechanical sleeve seals.
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G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-
seal system.

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.

B. Install type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

3.3 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.
Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION
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SECTION 260553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

Paint for identification.
Fasteners for labels and signs.

1. Color and legend requirements for raceways, conductors, and warning labels and signs.
2. Labels.

3. Bands and tubes.

4. Tapes and stencils.

5. Tags.

6. Signs.

7. Cable ties.

8.

9.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for electrical identification products.

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style,
mounting provisions, and graphic features of identification products.

C. Identification Schedule: For each piece of electrical equipment and electrical system components
to be an index of nomenclature for electrical equipment and system components used in

identification signs and labels. Use same designations indicated on Drawings.

D. Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Comply with ASME A13.1 and IEEE C2.
B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
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D. Comply with ANSI Z535.4 for safety signs and labels.

E. Comply with NFPA 70E and Section 260573.19 "Arc-Flash Hazard Analysis" requirements for
arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used
by label printers, shall comply with UL 969.

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS
A. Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below
for ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be continuous colored insulation.
2. Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.

3. Colors for 240-V Circuits:

a. Phase A: Black.
b. Phase B: Red.

4. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.

5. Color for Neutral: White.
6. Color for Equipment Grounds: Green.
7. Colors for Isolated Grounds: Green with two or more yellow stripes.

C. Raceways and Cables Carrying Circuits at More Than 600 V:

1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

D. Warning Label Colors:
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1. Identify system voltage with black letters on an orange background.

E. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

F. Equipment Identification Labels:
1. Black letters on a white field.

2.3 LABELS

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameters sized to suit diameters and that stay in place by gripping action.

C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, vinyl flexible label with acrylic
pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective
shield over the legend. Labels sized such that the clear shield overlaps the entire printed
legend.

2. Marker for Labels: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by
printer manufacturer.

D. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and

UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.
1. Minimum Nominal Size:
a. 1-1/2 by 6 inches for raceway and conductors.

b. 3-1/2 by 5 inches for equipment.
c. As required by authorities having jurisdiction.

2.4 BANDS AND TUBES

A.

Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches long, with diameters sized to suit diameters and that stay in place by gripping action.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at
a maximum of 200 deg F. Comply with UL 224.
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2.5 TAPES AND STENCILS

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils
thick by 1 to 2 inches wide; compounded for outdoor use.

C. Tape and Stencil: 4-inch-wide black stripes on 10-inch centers placed diagonally over orange
background and are 12 inches wide. Stop stripes at legends.

D. Floor Marking Tape: 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with black and white
stripes and clear vinyl overlay.

E. Underground-Line Warning Tape:

1. Tape:
a. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical and communications utility lines.
b. Printing on tape shall be permanent and shall not be damaged by burial operations.
c. Tape material and ink shall be chemically inert and not subject to degradation when

exposed to acids, alkalis, and other destructive substances commonly found in soils.

2. Color and Printing:

a.

b.
C.

Comply with ANSIZ535.1, ANSIZ535.2, ANSIZ535.3, ANSIZ535.4, and
ANSI Z535.5.

Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".

Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

3. Tag: Type Il

a.

o a0 o

Multilayer laminate, consisting of high-density polyethylene scrim coated with
pigmented polyolefin; bright colored, continuous-printed on one side with the inscription
of the utility, compounded for direct-burial service.

Width: 3 inches.

Thickness: 12 mils.

Weight: 36.1 Ib/1000 sq. ft..

Tensile according to ASTM D882: 400 Ibf and 11,500 psi.

F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1

inch.

2.6 TAGS

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with
self-locking cable tie fastener.
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B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch thick, color-coded for phase and
voltage level, with factory printed permanent designations; punched for use with self-locking
cable tie fastener.

2.7 SIGNS
A. Baked-Enamel Signs:

1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with
colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 7 by 10 inches.

B. Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396-inch
galvanized-steel backing, punched and drilled for fasteners, and with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.

Nominal Size: 10 by 14 inches.
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C. Laminated Acrylic or Melamine Plastic Signs:

—

Engraved legend.
2. Thickness:

For signs up to 20 sq. in., minimum 1/16 inch thick.

For signs larger than 20 sq. in., 1/8 inch thick.

Engraved legend with black letters on white face.

Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for
mounting.

e. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

aooe

2.8 CABLE TIES

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and

Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.

4. Color: Black, except where used for color-coding.

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
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C.

3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black.

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

A

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS

A.

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A.

Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.

3.2 INSTALLATION

A.

Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

. Install identifying devices before installing acoustical ceilings and similar concealment.

Verity identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and maintenance
of electrical systems and connected items.

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
260553 - 6



. System Identification for Raceways and Cables under 600 V: Identification shall completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

. System Identification for Raceways and Cables over 600 V: Identification shall completely
encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by
side.

1. Secure tight to surface of conductor, cable, or raceway.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and
signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used for
power transfer.

. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing
from the floor.

Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the
following systems with the wiring system legend and system voltage. System legends shall be as
follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "UPS."

. Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at a location with high visibility and accessibility.
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate
to the location and substrate.

. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.

. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and
accessibility.

Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-
inch-high label; where two lines of text are required, use labels 2 inches high.

. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and
accessibility.

. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and
accessibility.
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AA.

BB.

Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding.

Tape and Stencil: Comply with requirements in painting Sections for surface preparation and
paint application.

Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written
instructions.

. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where width
of multiple lines installed in a common trench or concrete envelope exceeds 16 inches
overall.

2. Limit use of underground-line warning tape to direct-buried cables.

3. [Install underground-line warning tape for direct-buried cables and cables in raceways.

Metal Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using plenum-rated cable ties.

Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using plenum-rated cable ties.

Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using plenum-rated cable ties.

Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on
minimum 1-1/2-inch-high sign; where two lines of text are required, use signs minimum 2
inches high.

Metal-Backed Butyrate Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.
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2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-
inch-high sign; where two lines of text are required, use labels 2 inches high.

CC.Laminated Acrylic or Melamine Plastic Signs:

DD.

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-
inch-high sign; where two lines of text are required, use labels 2 inches high.

Cable Ties: General purpose, for attaching tags, except as listed below:

—

Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.3 IDENTIFICATION SCHEDULE

A.

Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,

and locations of high visibility. Identify by system and circuit designation.

Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and stencil. Stencil
legend "DANGER - CONCEALED HIGH-VOLTAGE WIRING" with 3-inch-high, black letters
on 20-inch centers.

1. Locate identification at changes in direction, at penetrations of walls and floors, and at 10-
foot maximum intervals.

Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: Vinyl wraparound
labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 10-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits, More Than 15 A and 100 V to Ground: Identify with self-adhesive raceway labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 10-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.
2. Label shall include circuit number and panel of origin.

Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the wiring
system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "UPS."
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. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use vinyl wraparound labels to identify the phase.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored and marked to
indicate phase, and a separate tag with the circuit designation.

Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use self-adhesive labels with the conductor or cable designation, origin,
and destination.

Control-Circuit Conductor Termination Identification: For identification at terminations, provide
self-adhesive labels with the conductor designation.

. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

Auxiliary Electrical Systems Conductor Identification: Marker tape that is uniform and
consistent with system used by manufacturer for factory-installed connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull
points. Identify by system and circuit designation.

. Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

. Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: Apply floor marking
tape to the following finished surfaces:

1. Floor surface directly above conduits running beneath and within 12 inches 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.

. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances
in the direction of access to live parts. Workspace shall comply with NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and
similar equipment in finished spaces.

Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded
conductors.

. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of equipment,
including, but not limited to, the following:
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a.
b.

Power-transfer switches.
Controls with external control power connections.

. Arc Flash Warning Labeling: Self-adhesive labels.

Operating Instruction Signs: Self-adhesive labels.

Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used for
power transfer.

. Equipment Identification Labels:

1. Indoor Equipment: Self-adhesive label.
2. Outdoor Equipment: Laminated acrylic or melamine sign.
3. Equipment to Be Labeled:

a.
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Panelboards: Typewritten directory of circuits in the location provided by panelboard
manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved,
laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchgear.

Switchboards.

Transformers: Label that includes tag designation indicated on Drawings for the
transformer, feeder, and panelboards or equipment supplied by the secondary.
Substations.

Emergency system boxes and enclosures.

Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

. Variable-speed controllers.

Push-button stations.

Power-transfer equipment.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.
Battery-inverter units.

Battery racks.

Power-generating units.

Monitoring and control equipment.

UPS equipment.

END OF SECTION
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SECTION 260573.19

ARC-FLASH HAZARD ANALYSIS

PART 1 - GENERAL

1.1 SUMMARY

A.

Section includes a computer-based, arc-flash study to determine the arc-flash hazard distance and
the incident energy to which personnel could be exposed during work on or near electrical
equipment.

1.2 DEFINITIONS

A.

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

Field Adjusting Agency: An independent electrical testing agency with full-time employees and
the capability to adjust devices and conduct testing indicated and that is a member company of
NETA.

One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the
course of an electric circuit or system of circuits and the component devices or parts used therein.

Power System Analysis Software Developer: An entity that commercially develops, maintains,
and distributes computer software used for power system studies.

Power Systems Analysis Specialist: Professional engineer in charge of performing the study and
documenting recommendations, licensed in the state where Project is located.

Protective Device: A device that senses when an abnormal current flow exists and then removes
the affected portion from the system.

SCCR: Short-circuit current rating.

Service: The conductors and equipment for delivering electric energy from the serving utility to
the wiring system of the premises served.

Single-Line Diagram: See "One-Line Diagram."

1.3 ACTION SUBMITTALS

A.

B.

Product Data: For computer software program to be used for studies.

Study Submittals: Submit the following submittals after the approval of system protective devices
submittals. Submittals shall be in digital form:
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Arc-flash study input data, including completed computer program input data sheets.

2. Arc-flash study report; signed, dated, and sealed by Power Systems Analysis Specialist.

3. Submit study report for action prior to receiving final approval of distribution equipment
submittals. If formal completion of studies will cause delay in equipment manufacturing,
obtain approval from Architect for preliminary submittal of sufficient study data to ensure
that selection of devices and associated characteristics is satisfactory.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data:

1. For Power Systems Analysis Software Developer.
2. For Power System Analysis Specialist.
3. For Field Adjusting Agency.

B. Product Certificates: For arc-flash hazard analysis software, certifying compliance with
IEEE 1584 and NFPA 70E.

1.5 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data:

1. Provide maintenance procedures in equipment manuals according to requirements in
NFPA 70E.

2. Operation and Maintenance Procedures: In addition to items specified in Section 017823
"Operation and Maintenance Data," provide maintenance procedures for use by Owner's
personnel that comply with requirements in NFPA 70E.

1.6 QUALITY ASSURANCE

A. Study shall be performed using commercially developed and distributed software designed
specifically for power system analysis.

B. Software algorithms shall comply with requirements of standards and guides specified in this
Section.

C. Manual calculations are unacceptable.

D. Power System Analysis Software Qualifications: An entity that owns and markets computer
software used for studies, having performed successful studies of similar magnitude on electrical
distribution systems using similar devices.

1. Computer program shall be designed to perform arc-flash analysis or have a function,
component, or add-on module designed to perform arc-flash analysis.

2. Computer program shall be developed under the charge of a licensed professional engineer
who holds IEEE Computer Society's Certified Software Development Professional
certification.
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E.

F.

G.

Power Systems Analysis Specialist Qualifications: Professional engineer in charge of performing
the arc-flash study, analyzing the arc flash, and documenting recommendations, licensed in the
state where Project is located. All elements of the study shall be performed under the direct
supervision and control of this professional engineer.

Arc-Flash Study Certification: Arc-Flash Study Report shall be signed and sealed by Power
Systems Analysis Specialist.

Field Adjusting Agency Qualifications:

1. Employer of a NETA ETT-Certified Technician Level I1I or NICET Electrical Power Testing
Level III certification responsible for all field adjusting of the Work.

2. A member company of NETA.

3. Acceptable to authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 COMPUTER SOFTWARE DEVELOPERS

A.

B.

Comply with IEEE 1584 and NFPA 70E.

Analytical features of device coordination study computer software program shall have the
capability to calculate "mandatory," "very desirable," and "desirable" features as listed in
IEEE 399.

2.2 ARC-FLASH STUDY REPORT CONTENT

A.

B.

Executive summary of study findings.

Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and
guide for interpretation of results.

One-line diagram, showing the following:

1. Protective device designations and ampere ratings.
Conductor types, sizes, and lengths.

3. Transformer kilovolt ampere (kVA) and voltage ratings, including derating factors and
environmental conditions.

4. Motor and generator designations and kVA ratings.

5. Switchgear, switchboard, motor-control center, panelboard designations, and ratings.

Study Input Data: As described in "Power System Data" Article.

Short-Circuit Study Output Data: As specified in "Short-Circuit Study Output Reports" Paragraph
in "Short-Circuit Study Report Contents" Article in Section 260573.13 "Short-Circuit Studies."

Protective Device Coordination Study Report Contents: As specified in "Coordination Study
Report Contents" Article in Section 260573.16 "Coordination Studies."

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
260573.19-3



G. Arc-Flash Study Output Reports:

1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the
following for each equipment location included in the report:

Voltage.

Calculated symmetrical fault-current magnitude and angle.

Fault-point X/R ratio.

No AC Decrement (NACD) ratio.

Equivalent impedance.

Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical
basis.

g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.

me a0 o

H. Incident Energy and Flash Protection Boundary Calculations:

1. Arcing fault magnitude.

2. Protective device clearing time.

3. Duration of arc.

4. Arc-flash boundary.

5. Restricted approach boundary.

6. Limited approach boundary.

7. Working distance.

8. Incident energy.

9. Hazard risk category.

10. Recommendations for arc-flash energy reduction.

I.  Fault study input data, case descriptions, and fault-current calculations including a definition of
terms and guide for interpretation of computer printout.

2.3 ARC-FLASH WARNING LABELS

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for self-
adhesive equipment labels. Produce a 3.5-by-5-inch self-adhesive equipment label for each work
location included in the analysis.

B. Label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD,"
and shall include the following information taken directly from the arc-flash hazard analysis:

1. Location designation.
2. Nominal voltage.
3. Protection boundaries.

a. Arc-flash boundary.
b. Restricted approach boundary.
c. Limited approach boundary.

4. Arc flash PPE category.
Required minimum arc rating of PPE in Cal/cm squared.
6. Available incident energy.

9]
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C.

7. Working distance.
8. Engineering report number, revision number, and issue date.

Labels shall be machine printed, with no field-applied markings.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine Project overcurrent protective device submittals. Proceed with arc-flash study only after
relevant equipment submittals have been assembled. Overcurrent protective devices that have not
been submitted and approved prior to arc-flash study may not be used in study.

3.2 ARC-FLASH HAZARD ANALYSIS

A.

B.

Comply with NFPA 70E and its Annex D for hazard analysis study.

Preparatory Studies: Perform the Short-Circuit and Protective Device Coordination studies prior
to starting the Arc-Flash Hazard Analysis.

1. Short-Circuit Study Output: As specified in "Short-Circuit Study Output Reports" Paragraph
in "Short-Circuit Study Report Contents" Article in Section 260573.13 "Short-Circuit
Studies."

2. Coordination Study Report Contents: As specified in "Coordination Study Report Contents"
Article in Section 260573.16 "Coordination Studies."

Calculate maximum and minimum contributions of fault-current size.

1. Maximum calculation shall assume a maximum contribution from the utility and shall assume
motors to be operating under full-load conditions.

2. Calculate arc-flash energy at 85 percent of maximum short-circuit current according to
IEEE 1584 recommendations.

3. Calculate arc-flash energy at 38 percent of maximum short-circuit current according to
NFPA 70E recommendations.

4. Calculate arc-flash energy with the utility contribution at a minimum and assume no motor
contribution.

Calculate the arc-flash protection boundary and incident energy at locations in electrical
distribution system where personnel could perform work on energized parts.

Include medium- and low-voltage equipment locations, except equipment rated 240 V ac or less
fed from transformers less than 125 kVA.

Calculate the limited, restricted, and prohibited approach boundaries for each location.

Incident energy calculations shall consider the accumulation of energy over time when
performing arc-flash calculations on buses with multiple sources. Iterative calculations shall take
into account the changing current contributions, as the sources are interrupted or decremented
with time. Fault contribution from motors and generators shall be decremented as follows:
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Fault contribution from induction motors shall not be considered beyond three to five cycles.
2. Fault contribution from synchronous motors and generators shall be decayed to match the
actual decrement of each as closely as possible (for example, contributions from permanent
magnet generators will typically decay from 10 per unit to three per unit after 10 cycles).

H. Arc-flash energy shall generally be reported for the maximum of line or load side of a circuit
breaker. However, arc-flash computation shall be performed and reported for both line and load
side of a circuit breaker as follows:

1. When the circuit breaker is in a separate enclosure.
2. When the line terminals of the circuit breaker are separate from the work location.

I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum
clearing time at two seconds based on IEEE 1584, Section B.1.2.

3.3 POWER SYSTEM DATA
A. Obtain all data necessary for conduct of the arc-flash hazard analysis.

1. Verify completeness of data supplied on one-line diagram on Drawings and under
"Preparatory Studies" Paragraph in "Arc-Flash Hazard Analysis" Article. Call discrepancies
to Architect's attention.

2. For new equipment, use characteristics from approved submittals under provisions of action
submittals and information submittals for this Project.

3. For existing equipment, whether or not relocated, obtain required electrical distribution
system data by field investigation and surveys conducted by qualified technicians and
engineers.

B. Electrical Survey Data: Gather and tabulate the following input data to support study. Comply
with recommendations in [EEE 1584 and NFPA 70E as to the amount of detail that is required to
be acquired in the field. Field data gathering shall be under the direct supervision and control of
the engineer in charge of performing the study, and shall be by the engineer or its representative
who holds NETA ETT-Certified Technician Level Il or NICET Electrical Power Testing
Level III certification. Data include, but are not limited to, the following:

1. Product Data for overcurrent protective devices specified in other Sections and involved in

overcurrent protective device coordination studies. Use equipment designation tags that are

consistent with electrical distribution system diagrams, overcurrent protective device

submittals, input and output data, and recommended device settings.

Obtain electrical power utility impedance or available short circuit current at the service.

Power sources and ties.

Short-circuit current at each system bus (three phase and line to ground).

Full-load current of all loads.

Voltage level at each bus.

For transformers, include kVA, primary and secondary voltages, connection type, impedance,

X/R ratio, taps measured in percent, and phase shift.

For reactors, provide manufacturer and model designation, voltage rating and impedance.

9. For circuit breakers and fuses, provide manufacturer and model designation. List type of
breaker, type of trip and available range of settings, SCCR, current rating, and breaker
settings.

Nounbkwd
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10.

11.

12.

13.
14.

15.

Generator short-circuit current contribution data, including short-circuit reactance, rated
kVA, rated voltage, and X/R ratio.

For relays, provide manufacturer and model designation, current transformer ratios, potential
transformer ratios, and relay settings.

Busway manufacturer and model designation, current rating, impedance, lengths, size, and
conductor material.

Motor horsepower and NEMA MG 1 code letter designation.

Low-voltage conductor sizes, lengths, number, conductor material and conduit material
(magnetic or nonmagnetic).

Medium-voltage conductor sizes, lengths, conductor material, conductor construction and
metallic shield performance parameters, and conduit material (magnetic or nonmagnetic).

3.4 LABELING

A. Apply one arc-flash label on the front cover of each section of the equipment for each equipment
included in the study. Base arc-flash label data on highest values calculated at each location.

C.

A Al o

. Each piece of equipment listed below shall have an arc-flash label applied to it:

Motor-control center.

Low-voltage switchboard.

Switchgear.

Medium-voltage switch.

Medium voltage transformers

Low voltage transformers.

Panelboard and safety switch over 250 V.

Applicable panelboard and safety switch under 250 V.
Control panel.

Note on record Drawings the location of equipment where the personnel could be exposed to arc-

flash hazard during their work.

1.
2.

Indicate arc-flash energy.
Indicate protection level required.

3.5 APPLICATION OF WARNING LABELS

A.

Install arc-flash warning labels under the direct supervision and control of Power System

Analysis Specialist.

3.6 DEMONSTRATION

A.

Engage Power Systems Analysis Specialist to train Owner's maintenance personnel in potential
arc-flash hazards associated with working on energized equipment and the significance of arc-
flash warning labels.

END OF SECTION
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SECTION 260923

LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

9.
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Time switches.

Photoelectric switches.

Standalone daylight-harvesting switching and dimming controls.
Indoor occupancy and vacancy sensors.

Switchbox-mounted occupancy sensors.

Digital timer light switches.

High-bay occupancy sensors.

Extreme temperature occupancy sensors.

Outdoor motion sensors.

10. Lighting contactors.
11. Emergency shunt relays.

B. Related Requirements:

1.

Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch
occupancy sensors, and manual light switches.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1.

Show installation details for the following:

a. Occupancy sensors.
b. Vacancy sensors.

Interconnection diagrams showing field-installed wiring.
Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A.

Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:
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Suspended ceiling components.
2. Structural members to which equipment will be attached.
3. Items penetrating finished ceiling, including the following:

a. Luminaires.

b. Air outlets and inlets.
c. Speakers.

d. Sprinklers.

e. Access panels.

f.  Control modules.

B. Field quality-control reports.

C. Sample Warranty: For manufacturer's warranties.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of lighting control device to include in operation
and maintenance manuals.

B. Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
Program Software Backup: On manufacturer's website. Provide names, versions, and website
addresses for locations of installed software.
3. Device address list.
4. Printout of software application and graphic screens.

1.5 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control
devices that fail(s) in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Faulty operation of lighting control software.
b. Faulty operation of lighting control devices.

2. Warranty Period: Two year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 ELECTRONIC TIME SWITCHES

A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying
with UL 917.

1. Listed and labeled as defined in NFPA 70 and marked for intended location and application.
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Programs: Eight on-off set points on a 24-hour schedule and an annual holiday schedule that
overrides the weekly operation on holidays.

Programs: 24 channels; each channel is individually programmable with eight on-off set
points on a 24-hour schedule.

Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a
program on selected channels.

Astronomic Time: All channels.

Automatic daylight savings time changeover.

Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.

2.2 ELECTROMECHANICAL DIAL-TIME SWITCHES

A. Electromechanical-Dial Time Switches: Comply with UL 917.

1.

N

SNk W

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off function of
a program.

Astronomic time dial.

Eight-Day Program: Uniquely programmable for each weekday and holidays.

Skip-a-day mode.

Wound-spring reserve carryover mechanism to keep time during power failures, minimum of
16 hours.

2.3 INDOOR OCCUPANCY AND VACANCY SENSORS

A. General Requirements for Sensors:

NAE I

o

Wall and Ceiling-mounted, solid-state indoor vacancy sensors.

Dual technology.

Integrated power pack.

Hardwired connection to switch and lighting control system.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation:

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is
occupied, and turn them off when unoccupied; with a time delay for turning lights off,
adjustable over a minimum range of 1 to 15 minutes.

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor
turns lights off when the room is unoccupied; with a time delay for turning lights off,
adjustable over a minimum range of 1 to 15 minutes.

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to turn
lights on when coverage area is occupied and turn them off when unoccupied, or to turn
off lights that have been manually turned on; with a time delay for turning lights off,
adjustable over a minimum range of 1 to 15 minutes.

Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Power: Line voltage.
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10.

11.

12.
13.

Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten
at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as
defined by NFPA 70.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
c¢. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

Indicator: Digital display, to show when motion is detected during testing and normal
operation of sensor.

Bypass Switch: Override the "on" function in case of sensor failure.

Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected
lighting level is present.

B. Dual-Technology Type: Wall and Ceiling mounted; detect occupants in coverage area using PIR
and ultrasonic detection methods. The particular technology or combination of technologies that
control on-off functions is selectable in the field by operating controls on unit.

1.

Sensitivity Adjustment: Separate for each sensing technology.

Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a
human body that presents a target of not less than 36 sq. in., and detect a person of average
size and weight moving not less than 12 inches in either a horizontal or a vertical manner at
an approximate speed of 12 inches/s.

Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of
1000 sq. ft. when mounted on a 96-inch-high ceiling.

Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 square feet when mounted48
inches above finished floor.

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off
switch, suitable for mounting in a single gang switchbox, with provisions for connection to BAS
using hardwired connection.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application, and shall comply with California Title 24 (only for projects
in CA).

Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage area
is occupied, and turn lights off when unoccupied; with a time delay for turning lights off,
adjustable over a minimum range of 1 to 15 minutes.

Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, and
800-W incandescent.

2.5 HIGH-BAY OCCUPANCY SENSORS

A. Description: Solid-state unit. The unit is designed to operate with the lamp and ballasts indicated.
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Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation: Turn lights on when coverage area is occupied, and to half-power when
unoccupied; with a time delay for turning lights to half-power that is adjustable over a
minimum range of 1 to 16 minutes.

Continuous Lamp Monitoring: When lamps are dimmed continuously for 24 hours,
automatically turn lamps on to full power for 15 minutes for every 24 hours of continuous
dimming.

Power: Line voltage.

Operating Ambient Conditions: 32 to 149 deg F.

Mounting: Threaded pipe.

Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.
Detector Technology: PIR.

Power and dimming control from the luminaire ballast that has been modified to include the
dimming capacitor.

B. Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting heights
from 12 to 50 feet.

C. Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool for
sensor positioning and power port connectors.

2.6 EXTREME-TEMPERATURE OCCUPANCY SENSORS

A. Description: Ceiling-mounted, solid-state, extreme-temperature occupancy sensors with a
separate power pack.

1.

2.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended application in damp locations.

Operation: Turn lights on when coverage area is occupied, and turn them off when
unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to
30 minutes.

Operating Ambient Conditions: From minus 40 to plus 125 deg F.

Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor is powered from the power pack.

Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten
at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as
defined by NFPA 70.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind cover.

Bypass Switch: Override the "on" function in case of sensor failure.
Automatic Light-Level Sensor: Adjustable from 2 to 10 fc; keep lighting off when selected
lighting level is present.

B. Detector Technology: PIR. Ceiling mounted; detect occupants in coverage area by their heat and
movement.
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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..

Detection Coverage (Room): Detect occupancy anywhere in a circular area of 1500 sq. ft.
when mounted on a 96-inch-high ceiling.

Detection Coverage (High Bay): Detect occupancy within 25 feet when mounted on a 25-
foot-high ceiling.

2.7 OUTDOOR MOTION SENSORS

A. Description: Solid-state outdoor motion sensors.

L.

2.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application, and shall comply with California Title 24.

Dual-technology (PIR and ultrasonic) type, weatherproof. 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.. Comply with UL 773A.

Voltage: Dual voltage, 120- and 277-V type.

Detector Coverage:

a. Standard Range: 210-degree field of view, with a minimum coverage area of 900 sq. ft..
b. Long Range: 180-degree field of view and 110-foot detection range.

Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc.
The switch prevents the lights from turning on when the light level is higher than the set point
of the sensor.

Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.

Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the
space and help eliminate false "off" switching.

Operating Ambient Conditions: Suitable for operation in ambient temperatures ranging from
minus 40 to plus 130 deg F, rated as "raintight" according to UL 773A.

2.8 LIGHTING CONTACTORS

A. Description: Electrically operated and mechanically held, combination-type lighting contactors
with nonfused disconnect, complying with NEMA ICS 2 and UL 508.

1.

98]

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).

Fault Current Withstand Rating: Equal to or exceeding the available fault current at the point
of installation.

Enclosure: Comply with NEMA 250.

Provide with control and pilot devices as indicated on Drawings, matching the NEMA type
specified for the enclosure.
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2.9 EMERGENCY SHUNT RELAY

A.

2.10

Description: NC, electrically held relay, arranged for wiring in parallel with manual or
automatic switching contacts; complying with UL 924.

1. Coil Rating: 120 V.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller
than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

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.

Examine walls and ceilings for suitable conditions where lighting control devices will be
installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SENSOR INSTALLATION

A.

B.

Comply with NECA 1.

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.

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.
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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.

B.

Comply with NECA 1.

Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch.

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited
conductors according to conductor manufacturer's written instructions.

Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

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

S€nsor.

Label time switches and contactors with a unique designation.

3.6 FIELD QUALITY CONTROL

A.

Testing Agency: Engage a qualified testing agency to evaluate lighting control devices and
perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry has
been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Lighting control devices will be considered defective if they do not pass tests and inspections.
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E. Prepare test and inspection reports.

3.7 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion,
provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time
delay to suit Owner's operations.

2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.

3.8 SOFTWARE SERVICE AGREEMENT

A. Technical Support: Beginning at Substantial Completion, service agreement shall include
software support for two years.

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and
program software upgrades that become available within two years from date of Substantial
Completion. Upgrading software shall include operating system and new or revised licenses for
using software.

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to
upgrade computer equipment if necessary.

3.9 DEMONSTRATION

A. Coordinate demonstration of products specified in this Section with demonstration requirements
for low-voltage, programmable lighting control systems specified in Section 260943.16
"Addressable-Luminaire Lighting Controls" and Section 260943.23 "Relay-Based Lighting
Controls."

B. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain lighting control devices.

END OF SECTION
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SECTION 262416

PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
Distribution panelboards.
Lighting and appliance branch-circuit panelboards.

Load centers.
Electronic-grade panelboards.

el S

1.3 DEFINITIONS

A. ATS: Acceptance testing specification.

B. GFCI: Ground-fault circuit interrupter.

C. GFEP: Ground-fault equipment protection.
D. HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G. VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.
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Include dimensioned plans, elevations, sections, and details.

Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Include evidence of NRTL listing for SPD as installed in panelboard.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

Key interlock scheme drawing and sequence of operations.

. Include time-current coordination curves for each type and rating of overcurrent protective

device included in panelboards. Submit on translucent log-log graft paper; include selectable
ranges for each type of overcurrent protective device. Include an Internet link for electronic
access to downloadable PDF of the coordination curves.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation
and Maintenance Data," include the following:

1.
2.

Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
Time-current curves, including selectable ranges for each type of overcurrent protective
device that allows adjustments.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1.

3.

Keys: Two spares for each type of panelboard cabinet lock.

Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.

Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but
no fewer than three of each size and type.

Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each size
and type, but no fewer than three of each size and type.
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1.8 QUALITY ASSURANCE

A.

Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

1.10

1.11

Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

Handle and prepare panelboards for installation according to NECA 407.

FIELD CONDITIONS
Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in
spaces is complete and dry, work above panelboards is complete, and temporary HVAC
system is operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of electric
service.

2. Do not proceed with interruption of electric service without Owner's written permission.

3. Comply with NFPA 70E.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace SPD that fails in materials or workmanship within specified warranty period.
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1. SPD Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS

A.

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."

Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards
including clearances between panelboards and adjacent surfaces and other items. Comply with
indicated maximum dimensions.

. 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.
Comply with NEMA PB 1.

Comply with NFPA 70.

Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

Indoor Dry and Clean Locations: NEMA 250, Type 1.

Outdoor Locations: NEMA 250, Type 3R.

Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

o a0 o

2. Height: 84 inches maximum.

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box
dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall
have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged
trim cover. Trims shall cover all live parts and shall have no exposed hardware.

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with
enclosure body. Arrange to isolate individual panel sections.

7. Finishes:

a. Panels and Trim: Steel and galvanized steel, factory finished immediately after cleaning
and pretreating with manufacturer's standard two-coat, baked-on finish consisting of
prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and
other components.
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G. Incoming Mains:

1.
2.

Location: Convertible between top and bottom.
Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main
breaker.

H. Phase, Neutral, and Ground Buses:

J.

1.

7.

Material: Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

Interiors shall be factory assembled into a unit. Replacing switching and protective devices
shall not disturb adjacent units or require removing the main bus connectors.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated from
box.

Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.
Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and
labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear
loads in electronic-grade panelboards and others designated on Drawings. Connectors shall
be sized for double-sized or parallel conductors as indicated on Drawings. Do not mount
neutral bus in gutter.

Split Bus: Vertical buses divided into individual vertical sections.

Conductor Connectors: Suitable for use with conductor material and sizes.

—

Material: Hard-drawn copper, 98 percent conductivity.

Terminations shall allow use of 75 deg C rated conductors without derating.

Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for
larger conductors.

Main and Neutral Lugs: Compression type, with a lug on the neutral bar for each pole in the
panelboard.

Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for
each pole in the panelboard.

Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate at
same end of bus as incoming lugs or main device.

Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and with
matching insulating covers. Locate at same end of bus as incoming lugs or main device.
Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity
neutral bus.

NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority
having jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards or load centers shall have meter enclosures, wiring,
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connections, and other provisions for utility metering. Coordinate with utility company for exact
requirements.

Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler
plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: 20 percent.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit
ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall
have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.

2.2 PERFORMANCE REQUIREMENTS

A.

Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with
UL 1449 SPD Type 1.

2.3 POWER PANELBOARDS

A.

B.

Panelboards: NEMA PB 1, distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Circuit breaker.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.

Branch Overcurrent Protective Devices: Fused switches.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
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Mains: Circuit breaker.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door
shall permit access to breaker operating handles and labeling, but current carrying terminals and
bus shall remain concealed.

2.5 LOAD CENTERS

A.

B.

Load Centers: Comply with UL 67.
Mains: Circuit breaker.

Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges secured with flush latch with tumbler lock; keyed alike.

Conductor Connectors: Mechanical type for main, neutral, and ground lugs and buses.

2.6 PANELBOARDS SERVING GAMES AND DATA CENTER LOADS

A.

O 0 w

=

Panelboards: NEMA PB 1; with factory-installed, integral SPD; labeled by an NRTL for
compliance with UL 67 and UL 1449 after installing SPD.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
SPD.

1. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per
phase shall not be less than 100 kA. The peak surge current rating shall be the arithmetic sum
of the ratings of the individual MOV in a given mode.

2. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V or
208Y/120 V, three-phase, four-wire circuits shall not exceed the following:

Line to Neutral: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
Line to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
Neutral to Ground: 1200 V for 480Y/277 or V 700 V for 208Y/120 V.
Line to Line: 2000 V for 480Y/277 V or 1200 V for 208Y/120 V.

po o
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3.
a.
b.
C.
d.
4.
5.
F. Buses:
1.

Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall
not exceed the following:

Line to Neutral: 700 V.
Line to Ground: 700 V.
Neutral to Ground: 700 V.
Line to Line: 1200 V.

SCCR: Equal to the SCCR of the panelboard in which installed or exceed 100 kA.
Nominal Rating: 20 kA.

Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
2. Copper equipment and isolated ground buses.

2.7 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1.

Thermal-Magnetic Circuit Breakers:

a.
b.
c.

Inverse time-current element for low-level overloads.
Instantaneous magnetic trip element for short circuits.
Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.
Electronic Trip Circuit Breakers:

opo o

g =

RMS sensing.

Field-replaceable rating plug or electronic trip.

Digital display of settings, trip targets, and indicated metering displays.

Multi-button keypad to access programmable functions and monitored data.

Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and
magnitude of fault that caused the trip.

Integral test jack for connection to portable test set or laptop computer.

Field-Adjustable Settings:

1)
2)
3)
4)

Instantaneous trip.

Long- and short-time pickup levels.

Long and short time adjustments.

Ground-fault pickup level, time delay, and I squared T response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).

GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
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7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-
pole configuration.

o

Subfeed Circuit Breakers: Vertically mounted.

9. MCCB Features and Accessories:

o a0 o

=

L

Standard frame sizes, trip ratings, and number of poles.

Breaker handle indicates tripped status.

UL listed for reverse connection without restrictive line or load ratings.

Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and HID lighting circuits.

Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent of
rated voltage.

Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay.

Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes shall
have interchangeable rating plugs or electronic adjustable trip units.

Alarm Switch: Single-pole, normally open contact that actuates only when circuit breaker
trips.

Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in on or
off position.

m. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.

B. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813
"Fuses."
2. Fused Switch Features and Accessories:

a.
b.

Standard ampere ratings and number of poles.

Mechanical cover interlock with a manual interlock override, to prevent the opening of
the cover when the switch is in the on position. The interlock shall prevent the switch
from being turned on with the cover open. The operating handle shall have lock-off
means with provisions for three padlocks.

2.8 IDENTIFICATION

A.

Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles shall be located on the interior of the panelboard door.

. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.
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D.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all
other circuits.

Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all
other circuits.

2.9 ACCESSORY COMPONENTS AND FEATURES

A.

Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.

Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Verify actual conditions with field measurements prior to ordering panelboards to verify that

equipment fits in allocated space in, and comply with, minimum required clearances specified in
NFPA 70.

. Receive, inspect, handle, and store panelboards according to NECA 407.

Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have
been subjected to water saturation.

Examine elements and surfaces to receive panelboards for compliance with installation tolerances
and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A.

B.

C.

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors and
panels.

Comply with NECA 1.
Install panelboards and accessories according to NECA 407.
City of Tulsa Storage Building and Parking Facility
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D. Equipment Mounting:

1. Install panelboards on cast-in-place concrete equipment base(s). Comply with requirements
for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

2. Attach panelboard to the vertical finished or structural surface behind the panelboard.

3. Comply with requirements for seismic control devices specified in Section 260548.16
"Seismic Controls for Electrical Systems."

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

F. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

G. Mount top of trim 90 inches above finished floor unless otherwise indicated.
H. Mount panelboard cabinet plumb and rigid without distortion of box.

I.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel
slotted supports vertically.

K. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.
2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or
torque screwdriver per manufacturer's written instructions.

L. Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars,
and connections to separate ground bars.

M. Install filler plates in unused spaces.
N. Stub four I-inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor

space or below slab not on grade.

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

P. Mount spare fuse cabinet in accessible location.

3.3 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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Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate
Owner's final room designations. Obtain approval before installing. Handwritten directories are
not acceptable. Install directory inside panelboard door.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

Device Nameplates: Label each branch circuit device in power panelboards with a nameplate
complying with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

Install warning signs complying with requirements in Section 260553 "Identification for
Electrical Systems" identifying source of remote circuit.

3.4 FIELD QUALITY CONTROL

A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and
control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit
breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit
Breakers. Perform optional tests. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after
Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so
joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.
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E. Panelboards will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results, with comparisons of the two scans. Include notation
of deficiencies detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent
Protective Device Coordination Study."

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance,
measure load balancing and make circuit changes. Prior to making circuit changes to achieve load
balancing, inform Architect of effect on phase color coding.

1. Measure loads during period of normal facility operations.
Perform circuit changes to achieve load balancing outside normal facility operation schedule
or at times directed by the Architect. Avoid disrupting services such as fax machines and on-
line data processing, computing, transmitting, and receiving equipment.

3. After changing circuits to achieve load balancing, recheck loads during normal facility
operations. Record load readings before and after changing circuits to achieve load balancing.

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed
20 percent.

3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature according to manufacturer's written instructions.

END OF SECTION
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SECTION 262713

ELECTRICITY METERING

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 work to accommodate utility company revenue meters, and Owner's electricity
meters used to manage the electrical power system.

1.3 DEFINITIONS

A. KY or KYZ Pulse: Term used by the metering industry to describe a method of measuring
consumption of electricity (kWh) that is based on a relay opening and closing in response to the
rotation of the disk in the meter. Electronic meters generate pulses electronically.

1.4 ACTION SUBMITTALS
A. Product Data:

1. For each type of meter.
2. For metering infrastructure components.

B. Shop Drawings: For electricity-metering equipment.

1. Include elevation views of front panels of control and indicating devices and control stations.

2. Include diagrams for power, signal, and control wiring.

3. Wire Termination Diagrams and Schedules: Include diagrams for power, signal, and control
wiring. Identify terminals and wiring designations and color-codes to facilitate installation,
operation, and maintenance. Indicate recommended types, wire sizes, and circuiting
arrangements for field-installed wiring, and show circuit protection features. Differentiate
between manufacturer-installed and field-installed wiring.

4. Include series-combination rating data for modular meter centers with main disconnect
device.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.
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B. Field quality-control reports.

C. Sample Warranty: For special warranty.

1.6 FIELD CONDITIONS
A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electrical service according to requirements indicated:
1. Architect shall be notified and issued written permission no fewer than two days in advance
of proposed interruption of electrical service.

1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: An NRTL.

1.8 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of metering equipment
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Damage from transient voltage surges.

2. Warranty Period: Cost to repair or replace any parts for two years from date of Substantial
Completion.

3. Extended Warranty Period: Cost of replacement parts (materials only, f.o.b. the nearest
shipping point to Project site), for eight years, that failed in service due to transient voltage
surges.

1.9 COORDINATION
A. Electrical Service Connections:
1. Coordinate with utility companies and utility-furnished components.
a. Comply with requirements of utility providing electrical power services.

b. Coordinate installation and connection of utilities and services, including provision for
electricity-metering components.
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PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A.

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.

Comply with UL 916.

2.2 UTILITY METERING INFRASTRUCTURE

A.

B.

Install metering accessories furnished by the utility company, complying with its requirements.

Utility-Furnished Meters: Connect data transmission facility of metering equipment installed by
the Utility.

1. Data Transmission: Transmit pulse data over control-circuit conductors, classified as Class 1
per NFPA 70, Article 725.

Current-Transformer Cabinets: Comply with requirements of electrical-power utility company.
Meter Sockets:

1. Comply with requirements of electrical-power utility company.
2. Meter Sockets: Steady-state and short-circuit current ratings shall meet indicated circuit
ratings.

Modular Meter Center: Factory-coordinated assembly of a main service disconnect device,
wireways, meter socket modules, and feeder circuit breakers arranged in adjacent vertical sections
complete with interconnecting buses.

1. Comply with requirements of utility company for meter center.
a. Comply with UL 67.

Housing: NEMA 250, Type 3R enclosure.

Meter Socket Rating: Coordinated with connected feeder circuit rating.

Minimum Short-Circuit Rating: 65,000 A symmetrical at rated voltage.

Steady-state and short-circuit current ratings shall have ratings that match connected circuit

ratings.

6. Main Disconnect Device: Circuit breaker, series-combination rated for use with downstream
feeder and branch circuit breakers and having an adjustable magnetic trip setting for circuit-
breaker frame sizes of 250 A and larger. Comply with requirements in Section 262816
"Enclosed Switches and Circuit Breakers." Circuit breakers shall be operable from outside the
enclosure to disconnect the unit. Configure cover so it can be opened only when the
disconnect switch is open.

7. Feeder Circuit Breakers: Series-combination-rated molded-case units, rated to protect

downstream circuit breakers and to house load centers and panelboards that have 10,000-A

interrupting capacity.

nhkwn
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a. Identification: Complying with requirements in Section 260553 "Identification for
Electrical Systems."
b. Physical Protection: Tamper resistant, with hasp for padlock.

8. Surge Protection for Main Disconnect: Factory installed, integrally mounted, UL 1449
Type 1. Comply with Section 264313 "Surge Protection for Low-Voltage Electrical Power
Circuits."

F. Arc-Flash Warning Labels;

1. Labels: Comply with requirements for "Arc-Flash Warning Labels" in Section 260574
"Overcurrent Protective Device Arc-Flash Study." Apply a 3-1/2-by-5-inch thermal transfer
label of high-adhesion polyester for each work location included in the analysis.

a. The label shall have an orange header with the wording, "WARNING, ARC-FLASH
HAZARD," and shall include the following information taken directly from the arc-flash
hazard analysis:

1) Location designation.

2) Nominal voltage.

3) Flash protection boundary.

4) Hazard risk category.

5) Incident energy.

6) Working distance.

7) Engineering report number, revision number, and issue date.

2.3 ELECTRICITY METERS

A. System Description: Able to meter designated activity loads, with or without external alarm,
control, and communication capabilities, or other optional features.

1. Comply with ANSI C12.1 and ANSI C12.20, 0.2 accuracy class.
2. Ambient Temperature: Minus 22 deg F to plus 158 deg F.
3. Humidity: Zero to 95 percent, noncondensing.

B. General Requirements for Meters:

1. Certify that meters comply with ANSI C12.20 requirements by a laboratory accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP) of the National Institute of
Standards and Technology (NIST). The laboratory shall use test equipment that is certified
annually and is traceable to NIST standards.

2. Enclosure: Supplied by meter manufacturer, NEMA 250, Type 3R minimum, with provisions
for locking or sealing.

3. Identification: Comply with requirements in Section 260553 "Identification for Electrical
Systems."

a. Type: Split core, complying with recommendation of meter manufacturer.

C. kWh Meter: Electronic single-phase and three-phase meters, measuring electricity use.
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1. Voltage and Phase Configuration: Meter shall be designed for use on circuits with voltage
rating and phase configuration indicated for its application.

D. Current-Transformer Cabinet: Size and configuration as recommended by metering equipment
manufacturer for use with indicated connected feeder and sensors.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with equipment installation requirements in NECA 1.

B. Install meters furnished by utility company. Install raceways and equipment according to utility
company's written instructions. Provide empty conduits for metering leads and extend grounding
connections as required by utility company.

C. Install modular meter center according to switchboard installation requirements in NECA 400.
D. Install arc-flash labels as required by NFPA 70.
E. Wiring Method:

1. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."
2. Minimum conduit size shall be 1-1/4 inch.

3.2 IDENTIFICATION

A. Comply with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

1. Series Combination Warning Label: Self-adhesive labels, with text as required by NFPA 70.

2. Equipment Identification Labels: Self-adhesive labels with clear protective overlay. For
residential meters, provide an additional card holder suitable for printed, weather-resistant
card with occupant's name.

END OF SECTION
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SECTION 262726

WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Straight-blade convenience, isolated-ground, and tamper-resistant receptacles.
2. GFClI receptacles.

3. Toggle switches.

4. Wall plates.

1.3 DEFINITIONS
A. Abbreviations of Manufacturers' Names:

Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.

Leviton: Leviton Mfg. Company, Inc.

Pass & Seymour: Pass& Seymour/Legrand.

el s

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

O 0 w

Pigtail: Short lead used to connect a device to a branch-circuit conductor.

=

RFI: Radio-frequency interference.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.
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1.5 INFORMATIONAL SUBMITTALS

A.

Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A.

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A.

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

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.

Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.2 STRAIGHT-BLADE RECEPTACLES

A. Duplex Convenience Receptacles: 125V, 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. 125V, 20 A, straight blade, feed-through type, self-test type.

2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A,
and FS W-C-596.

3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides
proper GFCI protection.
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B. Duplex GFCI Convenience Receptacles:

1. All 15A and 20A, 125V and 250V non-locking receptacles shall be listed as “Weather
Resistant” type in Damp and wet locations.

C. Tamper-Resistant, Duplex GFCI Convenience Receptacles:

2.4 HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES

A. Hazardous (Classified) Locations Receptacles: Comply with NEMA FB 11 and UL 1010.

2.5 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
B. Switches, 120/277 V, 20 A:
C. Key-Operated Switches: 120/277 V, 20 A.
1. Description: Single pole, with factory-supplied key in lieu of switch handle.

D. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for use
with mechanically held lighting contactors.

E. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches:
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in
lieu of switch handle.

2.6 WALL PLATES
A. Single and combination types shall match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Color determined by architect.

Material for Finished Spaces: 0.035-inch- thick, satin-finished, Type 302 stainless steel.
Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and
labeled for use in wet and damp locations.

kv -

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

2.7 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: As selected by Architect unless
otherwise indicated or required by NFPA 70 or device listing.
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2.

Device cover plates shall be metal.

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.

2.

4.

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.
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.
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.

Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1.

2.

Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

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.

The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.

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.

2.

Replace devices that have been in temporary use during construction and that were installed
before building finishing operations were complete.

Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
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.
Use a torque screwdriver when a torque is recommended or required by manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.
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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.

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.

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.

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.

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.

B.

Comply with Section 260553 "Identification for Electrical Systems."

Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

3.4 FIELD QUALITY CONTROL

A.

B.

Test Instruments: Use instruments that comply with UL 1436.

Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or
illuminated digital-display indicators of measurement.

Perform the following tests and inspections:

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.

2. Test Instruments: Use instruments that comply with UL 1436.

3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or
illuminated digital-display indicators of measurement.

Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
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Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new ones,
and retest as specified above.

ANl

E. Test straight-blade convenience outlets in patient-care areas for the retention force of the
grounding blade according to NFPA 99. Retention force shall be not less than 4 oz..

F. Wiring device will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

END OF SECTION
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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:

Cylinder.

Downlight.

Highbay, linear.
Linear industrial.
Lowbay.

Parking garage.
Recessed linear.

Strip light.

9. Surface mount, linear.
10. Surface mount, nonlinear.
11. Suspended, linear.

12. Suspended, nonlinear.
13. Materials.

14. Finishes.

15. Luminaire support.

PXNAN R LD =

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.
. CRI: Color Rendering Index.

B
C. Fixture: See "Luminaire."
D

. IP: International Protection or Ingress Protection Rating.
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E. LED: Light-emitting diode.
F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.

Arrange in order of luminaire designation.

Include data on features, accessories, and finishes.

Include physical description and dimensions of luminaires.

Include emergency lighting units, including batteries and chargers.

Include life, output (lumens, CCT, and CRI), and energy efficiency data.

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 IES LM-79 and IES LM-80.

ANl e

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory
with a current accreditation under the National Voluntary Laboratory Accreditation
Program for Energy Efficient Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a
qualified independent testing agency. Photometric data for remaining luminaires shall be
certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

C. Samples: For each luminaire and for each color and texture with standard factory-applied finish.

D. Samples for Initial Selection: For each type of luminaire with custom factory-applied finishes.
1. Include Samples of luminaires and accessories involving color and finish selection.

E. Samples for Verification: For each type of luminaire.

1. Include Samples of luminaires and accessories to verify finish selection.

F. Product Schedule: For luminaires and lamps.
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1.5 INFORMATIONAL SUBMITTALS

A.

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:

1. Luminaires.

2. Suspended ceiling components.

3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the plane of
the luminaires.

4. Structural members to which equipment and or luminaires will be attached.

Initial access modules for acoustical tile, including size and locations.

6. Items penetrating finished ceiling, including the following:

9]

a. Other luminaires.

b. Air outlets and inlets.

c. Speakers.

d. Sprinklers.

e. Access panels.

f. Ceiling-mounted projectors.
7. Moldings.

Qualification Data: For testing laboratory providing photometric data for luminaires.

Seismic Qualification Certificates: For Iluminaires, accessories, and components, from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based and their
installation requirements.

Product Certificates: For each type of luminaire.
Product Test Reports: For each luminaire, for tests performed by a qualified testing agency.

Sample warranty.

1.6 CLOSEOUT SUBMITTALS

A.

Operation and Maintenance Data: For luminaires and lighting systems to include in operation and
maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.
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1.7 MAINTENANCE MATERIAL SUBMITTALS

A.

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. 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.

1.8 QUALITY ASSURANCE

A.

Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

. 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.

Provide luminaires from a single manufacturer for each luminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

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.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

1.10

Protect finishes of exposed surfaces by applying a strippable, temporary protective covering
before shipping.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail
in materials or workmanship within specified warranty period.

. Warranty Period: Five year(s) from date of Substantial Completion.
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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 7.

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.

1. The term "withstand" means "the luminaire will remain in place without separation of any
parts when subjected to the seismic forces specified and the luminaire will be fully
operational during and after the seismic event."

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. 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.

UL Listing: Listed for damp location.

Recessed luminaires shall comply with NEMA LE 4.

7. User Replaceable Lamps:

SN

a. Bulb shape complying with ANSI C78.79.
b. Lamp base complying with ANSI C81.61 or IEC 60061-1.

C. CRI of minimum of 80. CCT as specified on drawings.
D. Rated lamp life of 50,000 hours to L90.
E. Lamps dimmable from 100 percent to 0 percent of maximum light output.
F. Internal driver.
G. Nominal Operating Voltage: 120 V ac.
1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
H. Housings:

1. Extruded-aluminum housing and heat sink.
2. Powder-coat finish.
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2.3 MATERIALS

A.

B.

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.

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.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

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.
¢. CCT and CRI for all luminaires.

2.4 METAL FINISHES

A.

Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

2.5 LUMINAIRE SUPPORT

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.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as luminaire.

Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.

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

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.

B
C.
D

Comply with NECA 1.

. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

Install lamps in each luminaire.

. 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.
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.

Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

Ceiling-Mounted Luminaire Support:

1. Ceiling mount with two 5/32-inch-diameter aircraft cable supports adjustable to 120 inches
in length.
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2. Ceiling mount with pendant mount
3. Ceiling mount with hook mount.

H. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and 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:

—

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 STARTUP SERVICE

A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Luminaire
Lighting Controls."
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B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting
Controls."

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
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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.

B.

Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp
technology.

2. Luminaire supports.

3. Luminaire-mounted photoelectric relays.

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.

O 0 w

=

CCT: Correlated color temperature.

CRI: Color rendering index.

Fixture: See "Luminaire."

IP: International Protection or Ingress Protection Rating.
Lumen: Measured output of lamp and luminaire, or both.

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.
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Include physical description and dimensions of luminaire.

Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.

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 IES LM-79 IES LM-80.

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.

Wiring diagrams for power, control, and signal wiring.

Photoelectric relays.

Means of attaching luminaires to supports and indication that the attachment is suitable for
components involved.

B. Shop Drawings: For nonstandard or custom luminaires.

1.

3.

Include plans, elevations, sections, and mounting and attachment details.

Include details of luminaire assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Include diagrams for power, signal, and control wiring.

C. Samples: For each luminaire and for each color and texture indicated with factory-applied finish.

D. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

E. Delegated-Design Submittal: For luminaire supports.

1.

Include design calculations for luminaire supports and seismic restraints.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

PN R DD =

Luminaires.

Structural members to which equipment and luminaires will be attached.
Underground utilities and structures.

Existing underground utilities and structures.

Above-grade utilities and structures.

Existing above-grade utilities and structures.

Building features.

Vertical and horizontal information.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.
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F.

G.

Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and
their installation requirements.

Product Certificates: For each type of the following:

1. Luminaire.
2. Photoelectric relay.

Product Test Reports: For each luminaire, for tests performed by a qualified testing agency.
Source quality-control reports.

Sample warranty.

1.6 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.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A.

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each type.

2. Glass, Acrylic, and Plastic Lenses, Covers, and Other Optical Parts: One for every 100 of
each type and rating installed. 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.

1.8 QUALITY ASSURANCE

A.

Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers'
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
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defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient Lighting
Products and complying with applicable IES testing standards.

Provide luminaires from a single manufacturer for each luminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

Mockups: For exterior luminaires, complete with power and control connections.

1. Obtain Architect's approval of luminaires in mockups before starting installations.

2. Maintain mockups during construction in an undisturbed condition as a standard for judging
the completed work.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations in
writing.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

1.10

1.11

Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior
to shipping.
FIELD CONDITIONS

Verify existing and proposed utility structures prior to the start of work associated with luminaire
installation.

. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire

installation.

WARRANTY

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: 5 year(s) from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.

B.

Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
1. The term "withstand" means "the luminaire will remain in place without separation of any

parts when subjected to the seismic forces specified and the luminaire will be fully
operational during and after the seismic event."

2.2 LUMINAIRE REQUIREMENTS

A.

e

T Q

!—1

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.

. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of

hazard by an NRTL.

FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

UL Compliance: Comply with UL 1598 and listed for wet location.

Lamp base complying with ANSI C81.61 or IEC 60061-1.

Bulb shape complying with ANSI C79.1.

CRI of 80. CCT as specified on drawings.

L70 lamp life of 50,000 hours.

Lamps dimmable from 100 percent to 0 percent of maximum light output.

Internal driver.

Nominal Operating Voltage: 120 V ac or 208 V ac.

Lamp Rating: Lamp marked for outdoor use and in enclosed locations.

Source Limitations: Obtain luminaires from single source from a single manufacturer.
Source Limitations: For luminaires, 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.

City of Tulsa Storage Building and Parking Facility
S. Jackson Ave. and W. 25th St.
April 2020
265619-5



2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS

A.

B.

Comply with UL 773 or UL 773A.

Contact Relays: Factory mounted, single throw, designed to fail in the on position, and factory set
to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay.

1. Relay with locking-type receptacle shall comply with ANSI C136.10.
2. Adjustable window slide for adjusting on-off set points.

2.4 MATERIALS

A.

B.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum. Form and support to prevent warping
and sagging.

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.

Diffusers and Globes:

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and
other changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion
lenses and refractors in luminaire doors.

Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

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.

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.
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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. ClassI, 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: Verify with Architect.

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual
for Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, grease,
and other contaminants that could impair paint bond. Grind welds and polish surfaces to a
smooth, even finish. Remove mill scale and rust, if present, from uncoated steel, complying
with SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer
and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color: As selected from manufacturer's standard catalog of colors.
b. Color: Match Architect's sample of manufacturer's standard or custom color.
c. Color: As selected by Architect from manufacturer's full range.
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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 TEMPORARY LIGHTING
A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When
construction is substantially complete, clean luminaires used for temporary lighting and install
new lamps.
3.3 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. Install lamps in each luminaire.

D. Fasten luminaire to structural support.

E. 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.
F. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
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Wiring Method: Install cables in raceways. Conceal raceways and cables.

Install luminaires level, plumb, and square with finished grade unless otherwise indicated. Install
luminaires at height and aiming angle as indicated on Drawings.

Coordinate layout and installation of luminaires with other construction.

Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

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.

3.4 BOLLARD LUMINAIRE INSTALLATION:

A.

Align units for optimum directional alignment of light distribution.

1. Install on concrete base with top 4 inches above finished grade or surface at luminaire
location. Cast conduit into base, and shape base to match shape of bollard base. Finish by
troweling and rubbing smooth. Concrete materials, installation, and finishing are specified in
Section 033000 "Cast-in-Place Concrete."

3.5 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES

A.

B.

Aim as indicated on Drawings.

Install on concrete base with top 4 inchesabove finished grade or surface at luminaire location.
Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials,
installation, and finishing are specified in Section 033000 "Cast-in-Place Concrete."

3.6 CORROSION PREVENTION

A.

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar
metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In
concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied
with a 50 percent overlap.

3.7 IDENTIFICATION

A.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."
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3.8 FIELD QUALITY CONTROL

A.

B.

Inspect each installed luminaire for damage. Replace damaged luminaires and components.

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. Verify operation of photoelectric controls.

ITlumination 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. 1ES LM-50.
c. IES LM-52.
d. IES LM-64.
e. IESLM-72.

2. Operational Test: After installing luminaires, switches, and accessories, and after electrical
circuitry has been energized, test units to confirm proper operation.

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

3.9 DEMONSTRATION

A.

3.10

Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell
relays.

ADJUSTING

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
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SECTION 312000

EARTH MOVING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Excavating and filling for rough grading the Site.

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
Excavating and backfilling for buildings and structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase course for Asphalt pavement.

Excavating and backfilling trenches for utilities and pits for buried utility structures.

Nk W=

1.2 DEFINITIONS
A. Backfill: Soil material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Granular Leveling Course: Aggregate layer supporting the slab-on-grade that also minimizes
upward capillary flow of pore water.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional excavation and
replacement material will be paid for according to Contract provisions for changes in the
Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines
and dimensions without direction by Architect. Unauthorized excavation, as well as remedial
work directed by Architect, shall be without additional compensation.
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G. Fill: Soil materials used to raise existing grades.

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and
electrical appurtenances, or other man-made stationary features constructed above or below the
ground surface.

I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately
below subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services
within buildings.

1.3 INFORMATIONAL SUBMITTALS

A. Material test reports.

1.4 FIELD CONDITIONS

A. Utility Locator Service: Notify utility locator service for area where Project is located before
beginning earth-moving operations.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

1. Liquid Limit: 40 Maximum.
2. Plasticity Index: 20 or less.

C. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-
1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

D. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-
inch sieve and not more than 8 percent passing a No. 200 sieve.
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E.

Structural Fill: Naturally or artificially graded mixture of approved materials, free of organic
matter and debris. Maximum Plasticity Index (PI) of 20, as determined by the Atterburg limits
test ASTM D4318, wet preparation procedure.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a
1-inch sieve and not more than 8 percent passing a No. 200 sieve.

Granular Leveling Course: Clean, crushed limestone gravel with a nominal size of Y2-inch to ¥-
inch.

2.2 ACCESSORIES

A.

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to
30 inches deep; colored to comply with local practice or requirements of authorities having
jurisdiction.

PART 3 - EXECUTION

3.1 PREPARATION

A.

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving
operations.

Protect and maintain erosion and sedimentation controls during earth-moving operations.

Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

3.2 EXCAVATION, GENERAL

A.

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and
rock, replace with satisfactory soil materials.
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3.3 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1.

Excavations for Footings and Slabs on Grade: Place Footings and Slabs on Grade engineered
fill meeting the requirements in paragraph 2.1 B and E above.

a.

Below Slabs on Grade: Excavate the upper four feet of existing material, proofroll the
existing subgrade using a tandem axle, rubber-tired vehicle a minimum of twenty-five
(25) tons in weight. Overexcavate soil observed to rut or pump and consult The Engineer
or replace with engineered fill. After removing the upper four (4) feet of existing
material, replace with 3’-0” of Structural Fill. Place the fill material in continuous,
horizontal lifts having a maximum pre-compacted thickness of eight (8) inches. Compact
each lift to at least ninety-five (95) percent of standard proctor maximum dry density per
ASTM D 698 and between -1 to +3 percentage points of the optimum moisture content.
Place 12” of Granular Leveling Course directly below the vapor barrier and slab on
grade.

Below Footings and Foundations: Excavate the upper one foot of existing material, do
not disturb resulting subgrade. Overexcavate soil observed to rut or pump and consult
The Engineer or replace with Structural Fill. After removing the upper one foot of
existing material, replace with Structural Fill. Place the fill material in continuous,
horizontal lifts having a maximum pre-compacted thickness of eight (8) inches. Compact
each lift to at least ninety-five (95) percent of standard proctor maximum dry density per
ASTM D 698 and between -1 to +3 percentage points of the optimum moisture content.

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1.

Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose

roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips,
tears, or pulls roots.

Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

3.4 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.5 EXCAVATION FOR UTILITY TRENCHES

A.

B.

Excavate trenches to indicated gradients, lines, depths, and elevations.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe
or conduit unless otherwise indicated.
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1. Clearance: 12 inches each side of pipe or conduit.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects
along trench subgrade.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing
material to allow for bedding course.

D. Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine
spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do
not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation

of utilities.
3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

3.6 SUBGRADE INSPECTION

A. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck to
identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect, without additional compensation.

3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of
concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by
Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Architect.

3.8 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.
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3.9 UTILITY TRENCH BACKFILL

A.

B.

3.10

3.11

Place backfill on subgrades free of mud, frost, snow, or ice.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding course
to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and
bodies of conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.

Concrete is specified in Section 033000 "Cast-in-Place Concrete."

Initial Backfill: Place and compact initial backfill of subbase material, free of particles larger than
1 inch in any dimension, to a height of 12 inches over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides
and along the full length of piping or conduit to avoid damage or displacement of piping or
conduit. Coordinate backfilling with utilities testing.

Final Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.

Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade,

except 6 inches below subgrade under pavements and slabs.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.

4. Under building slabs, use engineered fill.

5. Under footings and foundations, use Structural fill.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost
or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds
optimum moisture content by 2 percent and is too wet to compact to specified dry unit
weight.
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3.12

3.13

3.14

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches
of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer
of backfill or fill soil material at 95 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact
each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.

Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch .
2. Walks: Plus or minus 1 inch.
3. Pavements: 1/2 inch.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Shape subbase course and base course to required crown elevations and cross-slope grades.

2. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers
of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches
thick.
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3.15

3.16

3.17

3. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight
according to ASTM D 698.

GRANULAR LEVLEING COURSE UNDER CONCRETE SLABS-ON-GRADE
Place Granular Leveling course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact granular leveling course under cast-in-place concrete
slabs-on-grade as follows:

1. Place granular leveling course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.

2. Compact each layer of drainage course to required cross sections and thicknesses to not less
than 95 percent of maximum dry unit weight according to ASTM D 698.

FIELD QUALITY CONTROL
Special Inspections: Owner will engage a qualified special inspector to perform inspections:

Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to
verify design bearing capacities. Subsequent verification and approval of other footing subgrades
may be based on a visual comparison of subgrade with tested subgrade when approved by
Architect.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth
required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

END OF SECTION
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SECTION 321713

PARKING BUMPERS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Precast concrete wheel stops.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified.

PART 2 - PRODUCTS

2.1 PARKING BUMPERS

A. Precast Concrete Wheel Stops: Precast, steel-reinforced, air-entrained concrete; 4000 psi
minimum compressive strength; manufacturer's standard height and width by 72 inches long
minimum. Provide chamfered corners, transverse drainage slots on underside and a minimum of
two factory-formed or -drilled vertical holes through wheel stop for anchoring to substrate.

1. Surface Appearance: Smooth, free of pockets, sand streaks, honeycombs, and other obvious
defects. Corners shall be uniform, straight, and sharp.

2. Surface Sealer: Manufacturer's standard salt-resistant, clear sealer applied at precasting
location.

3. Mounting Hardware: Galvanized-steel spike or dowel, 1/2-inch diameter, 14-inch minimum
length.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Verify that pavement is in suitable condition to begin installation in accordance with
manufacturer's written instructions.

B. Install wheel stops in accordance with manufacturer's written instructions unless otherwise
indicated.
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. Install wheel stops in bed of adhesive before anchoring to substrate.

. Securely anchor wheel stops to substrate with hardware in each preformed vertical hole in wheel
stop as recommended in writing by manufacturer. Recess head of hardware beneath top of wheel
stop.

END OF SECTION
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	012100 SF - Allowances
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	B. Types of allowances include the following:
	1. Lump-sum allowances.


	1.2 LUMP-SUM ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include all costs, delivery and installation.
	B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner under the contingency allowance are included in the allowance and are not part of the Contract Sum.
	C. Authorized use of funds from the contingency allowance will include Contractor's related costs and reasonable overhead and profit.
	D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.



	012300 SF - Alternates
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.2 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if the Owner decides to accept a corresponding change either in the a...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternates into the Work. No other adjustments are made to the Contract Sum.


	1.3 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

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


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No. 1:  HVLS Fans (2 required).
	1. Base bid: Does not include HVLS fans or power to location.
	2. Alternate:  Include HVLS fans as indicated on the bid documents.




	012500 SF - Substitution Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.


	1.2 DEFINITIONS
	A. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.3 ACTION SUBMITTALS
	A. Substitution Requests: Submit three copies of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form: Use form acceptable to Architect.
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation method cannot be provided, if applicable.
	b. Coordination of information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitutions with those of the Work specified. Include annotated copy of applicable Specification Section. Significant qualities may include attributes, such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects, with project names and addresses as well as names and addresses of architects and owners.
	h. Material test reports from a qualified testing agency, indicating and interpreting test results for compliance with requirements indicated.
	i. Detailed comparison of Contractor's construction schedule using proposed substitutions with products specified for the Work, including effect on the overall Contract Time. If specified product or method of construction cannot be provided within the...
	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, except as indicated in substitution request, is compatible with related materials 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.
	a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials.

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

	1.6 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance with...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Substitution request is fully documented and properly submitted.
	c. Requested substitution will not adversely affect Contractor's construction schedule.
	d. Requested substitution has received necessary approvals of authorities having jurisdiction.
	e. Requested substitution is compatible with other portions of the Work.
	f. Requested substitution has been coordinated with other portions of the Work.
	g. Requested substitution provides specified warranty.
	h. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience:  Not allowed.


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

	013300 SF - Submittal Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Submittal schedule requirements.
	2. Administrative and procedural requirements for submittals.


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

	1.3 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...

	1.4 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	1. Project name.
	2. Date.
	3. Name of Architect.
	4. Name of Construction Manager.
	5. Name of Contractor.
	6. Name of firm or entity that prepared submittal.
	7. Names of subcontractor, manufacturer, and supplier.
	8. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals.
	9. Category and type of submittal.
	10. Submittal purpose and description.
	11. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	12. Drawing number and detail references, as appropriate.
	13. Indication of full or partial submittal.
	14. Location(s) where product is to be installed, as appropriate.
	15. Other necessary identification.
	16. Remarks.
	17. Signature of transmitter.

	B. Options: Identify options requiring selection by Architect.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. Paper Submittals:
	1. Place a permanent label or title block on each submittal item for identification; include name of firm or entity that prepared submittal.
	2. Provide a space on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Action Submittals: Submit three paper copies of each submittal unless otherwise indicated. Architect, will return two copies.
	4. Informational Submittals: Submit two paper copies of each submittal unless otherwise indicated. Architect will not return copies.
	5. Transmittal for Submittals: Assemble each submittal individually and appropriately for transmittal and handling. Transmit each submittal using AIA Document G810 transmittal form.

	E. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.
	F. Submittals for Utilizing Web-Based Project Management Software: Prepare submittals as PDF files, or other format indicated by Project management software.

	1.5 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Architect.
	2. Web-Based Project Management Software: Prepare submittals in PDF form, and upload to web-based Project management software website. Enter required data in web-based software site to fully identify submittal.
	3. Paper: Prepare submittals in paper form, and deliver to Architect.

	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.

	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be authorized because of failure to transmit s...
	1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. Architect will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Resubmittal Review: Allow 15 days for review of each resubmittal.

	D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Architect's action stamp.

	1.6 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are unsuitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams that show factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.

	B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 22 by 34 inches.
	a. Two opaque (bond) copies of each submittal. Architect will return one copy.


	C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other materials.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification: Permanently attach label on unexposed side of Samples that includes the following:
	a. Project name and submittal number.
	b. Generic description of Sample.
	c. Product name and name of manufacturer.
	d. Sample source.
	e. Number and title of applicable Specification Section.
	f. Specification paragraph number and generic name of each item.

	3. Web-Based Project Management Software: Prepare submittals in PDF form, and upload to web-based Project software website. Enter required data in web-based software site to fully identify submittal.
	4. Paper Transmittal: Include paper transmittal including complete submittal information indicated.
	5. Disposition: Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity. Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections. Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	6. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples: Submit one full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line. Architect will return submittal with options selected.

	7. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and that...
	a. Number of Samples: Submit three sets of Samples. Architect will retain two Sample sets; remainder will be returned. Mark up and retain one returned Sample set as a project record Sample.
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	D. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location. Include the following information in tabular form:
	E. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person. Include lists of completed projects with project names and addresses, contact information of architects and owners, and other informati...
	F. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	G. Certificates:
	1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign documents...
	2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	4. Material Certificates: Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	5. Product Certificates: Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	6. Welding Certificates: Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents. Submit record of Welding Procedure Specification and Procedure Qualification Record on AWS forms. Include ...

	H. Test and Research Reports:
	1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product. Include written recommendation...
	2. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Docu...
	3. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requiremen...
	5. Product Test Reports: Submit written reports indicating that current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified t...
	6. Research Reports: Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project. Include the following information:
	a. Name of evaluation organization.
	b. Date of evaluation.
	c. Time period when report is in effect.
	d. Product and manufacturers' names.
	e. Description of product.
	f. Test procedures and results.
	g. Limitations of use.



	1.7 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are insufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other required submittals, submit digitally signed PDF file and three Insert number paper copies of certificate, signed and sealed by the responsible design pr...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents. Include list of codes, loads, and other factors used in performing these services.


	1.8 CONTRACTOR'S REVIEW
	A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...
	1. Architect will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.9 ARCHITECT'S REVIEW
	A. Action Submittals: Architect will review each submittal, indicate corrections or revisions required, and return it.
	1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate action.
	2. Paper Submittals: Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action.
	3. Submittals by Web-Based Project Management Software: Architect will indicate, on Project management software website, the appropriate action.

	B. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does not comply with requirements. Architect will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Architect will discard submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Architect without action.


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

	014000 SF - Quality Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. 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.


	1.2 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with s...
	B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, assembly, and simil...
	1. Use of trade-specific terminology in referring to a Work result does not require that certain construction activities specified apply exclusively to specific trade(s).

	D. Mockups: Physical assemblies of portions of the Work constructed to establish the standard by which the Work will be judged. Mockups are not Samples.
	1. Mockups are used for one or more of the following:
	a. Verify selections made under Sample submittals.
	b. Demonstrate aesthetic effects.
	c. Demonstrate the qualities of products and workmanship.
	d. Demonstrate successful installation of interfaces between components and systems.
	e. Perform preconstruction testing to determine system performance.

	2. Product Mockups: Mockups that may include multiple products, materials, or systems specified in a single Section.
	3. In-Place Mockups: Mockups constructed on-site in their actual final location as part of permanent construction.

	E. Preconstruction Testing: Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria. Unless otherwise indicated, copies of repor...
	F. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP),...
	G. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term "testing laboratory" has the same meaning as the term "testing agency."
	I. 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.
	J. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's quali...

	1.3 DELEGATED DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated Design Services Statement: Submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to Contractor to be designed or certified by a design professional, indicating that...

	1.4 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements is specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, inform t...
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum withi...

	1.5 ACTION SUBMITTALS
	A. Mockup Shop Drawings:
	1. Include plans, sections, elevations, and details, indicating materials and size of mockup construction.
	2. Indicate manufacturer and model number of individual components.
	3. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.


	1.6 INFORMATIONAL SUBMITTALS
	A. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, submit copy of written statement of responsibility submitted to authorities having jurisdiction before starting work on the following systems:
	1. Seismic-force-resisting system, designated seismic system, or component listed in the Statement of Special Inspections.
	2. Main wind-force-resisting system or a wind-resisting component listed in the Statement of Special Inspections.

	B. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent report on the inspection of the testing agency by...
	C. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and simil...

	1.7 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, telephone number, and email address of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspection.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections. Include the following:
	1. Statement on condition of substrates and their acceptability for installation of product.
	2. Statement that products at Project site comply with requirements.
	3. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	4. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	5. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports: Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections. Include the following:
	1. Statement that equipment complies with requirements.
	2. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	3. Other required items indicated in individual Specification Sections.


	1.8 QUALITY ASSURANCE
	A. Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required u...
	C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of su...
	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 def...
	F. Specialists: Certain Specification Sections require that specific construction activities be performed by entities who are recognized experts in those operations. Specialists will satisfy qualification requirements indicated and engage in the activ...
	1. Requirements of authorities having jurisdiction supersede requirements for specialists.

	G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspection indicated, as documented according to ASTM E329; and with additional qualifications speci...
	H. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, an...
	I. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and perform service on installations of manufacturer's products that...
	J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for compliance with specified requirements for performance and test methods, comply with the following:
	1. Contractor responsibilities include the following:
	a. Provide test specimens representative of proposed products and construction.
	b. Submit specimens in a timely manner with sufficient time for testing and analyzing results to prevent delaying the Work.
	c. When testing is complete, remove test specimens and test assemblies, mockups; do not reuse products on Project.

	2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and similar quality-assurance service to Architect, with copy to Contractor. Interpret tests and inspections and state in each report whether tested and in...

	K. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups of size indicated.
	2. Build mockups in location indicated or, if not indicated, as directed by Architect.
	3. Notify Architect seven days in advance of dates and times when mockups will be constructed.
	4. Employ supervisory personnel who will oversee mockup construction. Employ workers that will be employed to perform same tasks during the construction at Project.
	5. Demonstrate the proposed range of aesthetic effects and workmanship.
	6. Obtain Architect's approval of mockups before starting corresponding work, fabrication, or construction.
	a. Allow seven days for initial review and each re-review of each mockup.

	7. Promptly correct unsatisfactory conditions noted by Architect's preliminary review, to the satisfaction of the Architect, before completion of final mockup.
	8. Approval of mockups by the Architect does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	9. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	10. Demolish and remove mockups when directed unless otherwise indicated.


	1.9 QUALITY CONTROL
	A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspection they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work that failed to comply with the Contract Documents will be charged to Contractor.

	B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Perform additional quality-control activities, whether specified or not, to verify and document that the Work complies with require...
	1. Engage a qualified testing agency to perform quality-control services.
	a. Contractor will not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspection will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspection requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the...
	D. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the locations from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected Work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform duties of Contractor.

	E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing as specified in Section 01...
	F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to observe and inspect the Work. Manufacturer's technical representative's services include participation in preinstallation conferences, examinati...
	G. Contractor's Associated Requirements and Services: Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested. Notify agency suffi...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspection. Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	6. Security and protection for samples and for testing and inspection equipment at Project site.

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


	1.10 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections: Owner will engage a qualified testing agency, special inspector to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect with copy to Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected Work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Architect's reference during normal working hours.
	1. Submit log at Project closeout as part of Project Record Documents.


	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes. Restore patched areas and extend restoration into adjoining areas with durable seams that are as inv...

	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.



	015000 SF - Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.2 USE CHARGES
	A. Installation, removal, and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost.
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	D. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials and construction from water absorption and damage and mold. Describe delivery, handling, storage, installation, and protection provisions for materials su...
	1. Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and requirements for replacing water-damaged Work.
	2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, plastering, and terrazzo grinding, and describe plans for dealing with water from these operations. Show procedures for verifying that wet construction has d...
	3. Indicate methods to be used to avoid trapping water in finished work.


	1.4 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.
	C. Accessible Temporary Egress: Comply with applicable provisions in [the United States Access Board's ADA-ABA Accessibility Guidelines] [and] [ICC/ANSI A117.1].

	1.5 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean and orderly. Furnish a...
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall. Furnish room with conference table, chairs, and 4-foot-s...
	3. Drinking water and private toilet.
	4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F.
	5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.


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


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work. See other Sections for disposition of salvaged materials that are designated as Owner's property.


	3.2 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.
	C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction.

	C. Water Service: Install water service and distribution piping in sizes and pressures adequate for construction.
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, ope...
	E. Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	F. 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.


	3.4 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	1. Provide construction for temporary field offices, shops, and sheds located within construction area or within 30 feet of building lines that is noncombustible according to ASTM E136. Comply with NFPA 241.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...
	3. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as required to minimize dust.

	B. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	C. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.
	D. Storage and Staging:  Use designated areas of Project site for storage and staging needs.
	E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties or endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touch up signs so they are legible at all times.

	G. 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 progress cleaning requirements in Section 017300...
	H. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.


	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	1. Where access to adjacent properties is required in order to affect protection of existing facilities, obtain written permission from adjacent property owner to access property for that purpose.

	B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other unde...
	C. Temporary Erosion and Sedimentation Control: Comply with requirements of EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent.
	D. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent properties and walkways, according to erosion- and sedimentation...
	1. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross tree- or plant-protection zones.
	2. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	3. Clean, repair, and restore adjoining properties and roads affected by erosion and sedimentation from Project site during the course of Project.
	4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	E. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	F. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.
	G. 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...
	H. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	1. Extent of Fence:  As required to enclose entire Project site or portion determined sufficient to accommodate construction operations.
	2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. Furnish one set of keys to Owner.

	I. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrances at end of...
	J. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	K. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction. Provide signage directing occupants to temporary egress.
	L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses. Comply with NFPA 241; manage fire-prevention program.
	1. Prohibit smoking in construction areas. Comply with additional limits on smoking specified in other Sections.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site. Review needs with local fire department and establish procedures to be followed. Instruct personnel in methods and procedures. Post warnings and...


	3.6 MOISTURE AND MOLD CONTROL
	A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with Moisture and Mold Protection Plan.
	B. Exposed Construction Period: Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	1. Protect porous materials from water damage.
	2. Protect stored and installed material from flowing or standing water.
	3. Keep porous and organic materials from coming into prolonged contact with concrete.
	4. Remove standing water from decks.
	5. Keep deck openings covered or dammed.

	C. Partially Enclosed Construction Period: After installation of weather barriers but before full enclosure and conditioning of building, when installed materials are still subject to infiltration of moisture and ambient mold spores, protect as follows:
	1. Do not load or install drywall or other porous materials or components, or items with high organic content, into partially enclosed building.
	2. Keep interior spaces reasonably clean and protected from water damage.
	3. Discard or replace water-damaged material.
	4. Do not install material that is wet.
	5. Discard and replace stored or installed material that begins to grow mold.
	6. Perform work in a sequence that allows wet materials adequate time to dry before enclosing the material in gypsum board or other interior finishes.

	D. Controlled Construction Period: After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
	1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
	2. Use temporary or permanent HVAC system to control humidity within ranges specified for installed and stored materials.
	3. Comply with manufacturer's written instructions for temperature, relative humidity, and exposure to water limits.


	3.7 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 ...
	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, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 SF - Product Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.


	1.2 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products: Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products: Items that have not previously been incorporated into another project or facility. Salvaged items or items reused from other projects are not considered new products. Items that are manufactured or fabricated to include recycled conte...
	3. Comparable Product: Product by named manufacturer that is demonstrated and approved through the comparable product submittal process described in Part 2 "Comparable Products" Article, to have the indicated qualities related to type, function, dimen...

	B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation. Published attributes and character...
	1. Evaluation of Comparable Products: In addition to the basis-of-design product description, product attributes and characteristics may be listed to establish the significant qualities related to type, function, in-service performance and physical pr...

	C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with requirements" introduces a product selection procedure in an individual Specification Section, provide products qualified under the specified product procedure. I...
	D. Comparable Product Request Submittal: An action submittal requesting consideration of a comparable product, including the following information:
	1. Identification of basis-of-design product or fabrication or installation method to be replaced, including Specification Section number and title and Drawing numbers and titles.
	2. Data indicating compliance with the requirements specified in Part 2 "Comparable Products" Article.

	E. Basis-of-Design Product Specification Submittal: An action submittal complying with requirements in Section 013300 "Submittal Procedures."
	F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations on substitutions.

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

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

	1.5 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty: Written standard warranty form furnished by individual manufacturer for a particular product and issued in the name of the Owner or endorsed by manufacturer to Owner.
	2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights for Owner and issued in the name of the Owner or endorsed by manufacturer to Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form: Modified to include Project-specific information and properly executed.
	2. Specified Form: When specified forms are included in the Project Manual, prepare a written document, using indicated form properly executed.
	3. See other Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products: If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties meeting requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Sole Product: Where Specifications name a single manufacturer and product, provide the named product that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be considered.
	a. Sole product may be indicated by the phrase "Subject to compliance with requirements, provide the following."

	2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements. Comparable products or substitutions for Contractor's convenience will not b...
	a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with requirements, provide products by the following."

	3. Limited List of Products: Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will no...
	a. Limited list of products may be indicated by the phrase "Subject to compliance with requirements, provide one of the following."

	4. Non-Limited List of Products: Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed or an unnamed product that complies with requirements.
	a. Non-limited list of products is indicated by the phrase "Subject to compliance with requirements, available products that may be incorporated in the Work include, but are not limited to, the following."
	b. Provision of an unnamed product is not considered a substitution, if the product complies with requirements.

	5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will...
	a. Limited list of manufacturers is indicated by the phrase "Subject to compliance with requirements, provide products by one of the following."

	6. Non-Limited List of Manufacturers: Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed or a product by an unnamed manufacturer that complies with requirements.
	a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance with requirements, available manufacturers whose products may be incorporated in the Work include, but are not limited to, the following."
	b. Provision of products of an unnamed manufacturer is not considered a substitution, if the product complies with requirements.

	7. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufacture...
	a. For approval of products by unnamed manufacturers, comply with requirements in Section 012500 "Substitution Procedures" for substitutions for convenience.


	C. Visual Matching Specification: Where Specifications require the phrase "match Architect's sample," provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product ma...
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or a similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, de...
	E. Sustainable Product Selection: Where Specifications require product to meet sustainable product characteristics, select products complying with indicated requirements. Comply with requirements in Division 01 sustainability requirements Section and ...
	1. Select products for which sustainable design documentation submittals are available from manufacturer.



	PART 3 -  EXECUTION (Not Used)

	017300 SF - Execution
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work, including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Coordination of Owner's portion of the Work.
	6. Coordination of Owner-installed products.
	7. Progress cleaning.
	8. Starting and adjusting.
	9. Protection of installed construction.

	B. Related Requirements:
	1. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, replacing defective work, and final cleaning.
	2. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the building.


	1.2 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 INFORMATIONAL SUBMITTALS
	A. Certified Surveys: Submit two copies signed by land surveyor.
	B. Certificates: Submit certificate signed by land surveyor, certifying that location and elevation of improvements comply with requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Final Property Survey: Submit 2 copies showing the Work performed and record survey data.

	1.5 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.
	B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, or when encountering the need for cutting and patching of elements whose structural function is not known, notify Architect of locations and details of cutting and await directions...
	2. Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements: Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased mai...
	4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qualit...

	C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of specified products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with sustainable design requirements.

	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials. Use materials that are not considered hazard...

	C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, and...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, gas service piping, and water-service piping; underground electrical services; and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleranc...
	C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to local utility and Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by constr...
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect in accordance with requirements in Section 013100 "Project Management...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks and existing conditions. If discrepancies are discovered, notify Architect promptly.
	B. Engage a land surveyor experienced in laying out the Work, using the following accepted surveying practices:
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish limits on use of Project site.
	3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required dimensions.
	4. Inform installers of lines and levels to which they must comply.
	5. Check the location, level and plumb, of every major element as the Work progresses.
	6. Notify Architect when deviations from required lines and levels exceed allowable tolerances.
	7. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for us...
	E. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments an...

	3.4 FIELD ENGINEERING
	A. Identification: Owner will identify existing benchmarks, control points, and property corners.
	B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Architect. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent benchmarks or control point...
	2. Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements on the original survey control points.

	C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed. Restore marked construction to its original condition.

	D. Final Property Survey: Engage a land surveyor to prepare a final property survey showing significant features (real property) for Project. Include on the survey a certification, signed by land surveyor, that principal metes, bounds, lines, and leve...
	1. Show boundary lines, monuments, streets, site improvements and utilities, existing improvements and significant vegetation, adjoining properties, acreage, grade contours, and the distance and bearing from a site corner to a legal point.


	3.5 INSTALLATION
	A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb, and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 84 inches in occupied spaces and 90 inches in unoccupied spaces, unless otherwise indicated on Drawings.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure satisfactory results as judged by Architect. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations, so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy of type expected for Project.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on-site and placement in permanent locations.
	F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for Work specified to be factory prepared and field installed. Check Shop Drawings of other portions of the Work to confirm that adequate provisions are made for locating and instal...
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments ...
	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...

	I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together to form hairline joints.
	J. Repair or remove and replace damaged, defective, or nonconforming Work.
	1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and replacing defective Work.


	3.6 CUTTING AND PATCHING
	A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of Work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as practicable, as judged by Architect. Provide materials and co...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

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

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

	3.7 COORDINATION OF OWNER'S PORTION OF THE WORK
	A. Site Access: Provide access to Project site for Owner's construction personnel.
	1. Provide temporary facilities required for Owner-furnished, Contractor-installed products.
	2. Refer to Section 011000 "Summary" for other requirements for Owner-furnished, Contractor-installed products

	B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel.
	1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable timetable. Notify Owner if changes to schedule are required due to diffe...


	3.8 PROGRESS CLEANING
	A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.9 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 019113 "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.10 PROTECTION AND REPAIR 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. Repair Work previously completed and subsequently damaged during construction period. Repair to like-new condition.
	C. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	D. Comply with manufacturer's written instructions for temperature and relative humidity.



	017700 SF - Closeout Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for additional operation and maintenance manual requirements.
	2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.3 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest-control inspection.

	1.4 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including Project Record Documents, operation and maintenance manuals, damage or settlement surveys, property surveys, and similar final record information.
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number.
	5. Submit testing, adjusting, and balancing records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in utility services.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements.
	10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed wit...

	1.5 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Submit a final Application for Payment in accordance with Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with insp...

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

	1.7 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might l...
	B. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...
	1. Submit on digital media acceptable to Architect.

	D. Warranties in Paper Form:
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.

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



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site of rubbish, waste material, litter, and other foreign substances.
	b. 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 cond...
	c. Remove debris and surface dust from limited-access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	d. Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's recommendations.
	e. Vacuum and mop concrete.
	f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	g. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	h. Remove labels that are not permanent.
	i. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
	k. Leave Project clean and ready for occupancy.


	C. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations required by Section 017300 "Execution" before requesting inspection for determination of Substantial Completion.



	017823 SF - Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Systems and equipment operation manuals.
	2. Systems and equipment maintenance manuals.
	3. Product maintenance manuals.


	1.2 CLOSEOUT SUBMITTALS
	A. Submit operation and maintenance manuals indicated. Provide content for each manual as specified in individual Specification Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed manual content formatted and orga...
	1. Architect will comment on whether content of operation and maintenance submittals is acceptable.
	2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field conditions.

	B. Format: Submit operation and maintenance manuals in the following format:
	1. Submit on digital media acceptable to Architect. Enable reviewer comments on draft submittals.
	2. Submit three paper copies. Architect will return two copies.

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

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

	1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS
	A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks: Bookmark individual documents based on file names. Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents. Group documents for each system and subsystem i...

	B. Manuals, Paper Copy: Submit manuals in the form of hard-copy, bound and labeled volumes.
	1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside c...
	2. 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, a...



	1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain the following materi...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

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

	C. Table of Contents: List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	E. Identification: In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents. If no designation exists, assign a designatio...

	1.5 SYSTEMS AND EQUIPMENT OPERATION MANUALS
	A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating operation of each system, subsystem, and piece of equipment not part of a system. Include information required for daily operation and management, operating standard...
	B. Content: In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions. Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	C. Descriptions: Include the following:
	1. Product name and model number. Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

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

	E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.
	F. Piped Systems: Diagram piping as installed, and identify color coding where required for identification.

	1.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating maintenance of each system, subsystem, and piece of equipment not part of a system. Include manufacturers' maintenance documentation, preventive maintenance proce...
	B. 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 informati...
	C. Manufacturers' Maintenance Documentation: Include the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins; include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include more than one item in a tabular form...
	a. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

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

	E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	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. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.

	H. 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 contain...

	1.7 PRODUCT MAINTENANCE MANUALS
	A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	B. 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.
	C. Product Information: Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

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

	E. Repair Materials and Sources: Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



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

	017839 SF - Project Record Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record specifications.
	3. Record Product Data.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.2 CLOSEOUT SUBMITTALS
	A. Record Drawings: Comply with the following:
	1. Number of Copies: Submit one set(s) of marked-up record prints.
	2. Number of Copies: Submit copies of Record Drawings as follows:
	a. Submittal:
	1) Submit Record Digital Data Files and [one] <Insert number> set(s) of plots.
	2) Architect will indicate whether general scope of changes, additional information recorded, and quality of drafting are acceptable.



	B. Record Specifications: Submit annotated PDF electronic files of Project's Specifications, including addenda and Contract modifications.
	C. Record Product Data: Submit annotated PDF electronic files and directories of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.


	1.3 RECORD DRAWINGS
	A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation: Mark record prints to show the actual installation, where installation varies from that shown originally. Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entit...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding photographic documentation.

	2. Content: Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Work Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.


	1.4 RECORD SPECIFICATIONS
	A. Preparation: Mark Specifications to indicate the actual product installation, where installation varies from that indicated in Specifications, addenda, and Contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether Record Product Data has been submitted in operation and maintenance manuals instead of submitted as Record Product Data.
	5. Note related Change Orders and Record Drawings where applicable.

	B. Format: Submit record specifications as annotated PDF electronic file.

	1.5 RECORD PRODUCT DATA
	A. Recording: Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and revisions to Project Record Documents as they occur; do not wait until end of Project.
	B. Preparation: Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders and Record Drawings where applicable.

	C. Format: Submit Record Product Data as [annotated PDF electronic file] [paper copy] [scanned PDF electronic file(s) of marked-up paper copy of Product Data].
	1. Include Record Product Data directory organized by Specification Section number and title, electronically linked to each item of Record Product Data.


	1.6 MAINTENANCE OF RECORD DOCUMENTS
	A. Maintenance of Record Documents: Store Record Documents in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents in good order and in a cle...


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

	024119 SF - SELECTIVE DEMOLITION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.


	1.2 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.3 PREINSTALLATION MEETINGS
	A. Pre-demolition Conference: Conduct conference at Project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control. Indicate proposed locations and construction of barriers.
	B. Schedule of selective demolition activities with starting and ending dates for each activity.
	C. Pre-demolition photographs or video.

	1.5 CLOSEOUT SUBMITTALS
	A. Inventory of items that have been removed and salvaged.

	1.6 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.

	G. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.


	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	C. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Maintain fire watch during and for at least 4 hours after flame-cutting operations.
	3. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	4. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and r...

	3.5 CLEANING
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.

	B. Burning: Do not burn demolished materials.
	C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	033000 SF - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Requirements:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and placement.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material certificates.
	B. Material test reports.
	C. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer, detailing fabrication, assembly, and support of formwork.

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

	B. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

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

	1.6 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1.
	1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301.
	2. ACI 117.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.

	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.
	D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I Type II,.

	B. Normal-Weight Aggregates: ASTM C 33/C 33M, graded.
	1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Air-Entraining Admixture: ASTM C 260/C 260M.
	D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	E. Water: ASTM C 94/C 94M and potable.

	2.5 FIBER REINFORCEMENT
	A. Synthetic Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Euclid Chemical Company (The); an RPM company.
	b. Nycon, Inc.
	c. Propex Operating Company, LLC.
	d. Buckeye Technologies, Inc.



	2.6 VAPOR RETARDERS
	A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive or pressure-sensitive tape.

	2.7 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.

	2.8 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.

	2.9 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a w/c ratio below 0.50.


	2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Normal-Weight Concrete:
	1. Minimum Compressive Strength:  4000 psi at 28 days.
	2. Maximum W/C Ratio:  0.40.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
	6. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than a rate of 1.5 lb/cu. yd.


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

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	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. Chamfer exterior corners and edges of permanently exposed concrete.

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...

	3.3 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.4 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	3.5 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	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. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying surface finishes. Eliminate groover tool marks on concrete sur...
	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete de...

	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.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections are completed.
	B. 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 const...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.


	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

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

	C. 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 su...

	3.8 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...
	1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	2. Finish and measure surface, so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 3/16 inch.

	C. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, approach slabs, storage slabs and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect before application.


	3.9 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 305.1 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 ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	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 l...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound does not interfere with bonding of floor coverin...

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.10 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.

	3.11 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.



	051200 SF - 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 ANSI/AISC 303.

	1.3 PREINSTALLATION MEETINGS
	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication of structural-steel components.
	C. Delegated-Design Submittal: For structural-steel connections indicated on Drawings to comply with design loads, include analysis data.

	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Mill test reports for structural-steel materials, including chemical and physical properties.
	C. Source quality-control reports.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited by the IAS Fabricator Inspection Program for Structural Steel (Acc...
	B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification Program and is designated an AISC-Certified Erector, Category CSE.
	C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with applicable provisions of the following specifications and documents:
	1. ANSI/AISC 303.
	2. ANSI/AISC 360.

	B. Connection Design Information:
	1. Design connections and final configuration of member reinforcement at connections in accordance with ANSI/AISC 303 by fabricator's qualified professional engineer.
	a. Use Load and Resistance Factor Design; data are given at factored-load level.



	2.2 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A572/A572M, Grade 50.
	B. Channels, Angles:  ASTM A36/A36M.
	C. Plate and Bar:  ASTM A36/A36M.
	D. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade B structural tubing.
	E. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.
	F. Welding Electrodes: Comply with AWS requirements.

	2.3 BOLTS AND CONNECTORS
	A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with plain finish.
	1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type with plain finish.

	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, Grade F1852, Type 1, heavy-hex head assemblies, consisting of steel structural bolts with splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F4...
	1. Finish:  Mechanically deposited zinc coating.


	2.4 PRIMER
	A. Steel Primer:
	1. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.


	2.5 SHRINKAGE-RESISTANT GROUT
	A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, metallic aggregate grout, mixed with water to consistency suitable for application and a 30-minute working time.
	B. 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 in accordance with ANSI/AISC 303 and to ANSI/AISC 360.

	2.7 SHOP CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened.

	B. Weld Connections: Comply with AWS D1.1/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.
	2. Surfaces to be field welded.
	3. Surfaces of high-strength bolted, slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
	5. Galvanized surfaces.
	6. Surfaces enclosed in interior construction.

	B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the following specifications and standards:
	1. SSPC-SP 2.
	2. SSPC-SP 3.
	3. SSPC-SP 7 (WAB)/NACE WAB-4.

	C. Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils. Use priming methods that result in full coverag...

	2.9 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform shop tests and inspections.
	1. Allow testing agency access to places where structural-steel work is being fabricated or produced to perform tests and inspections.
	2. Bolted Connections: Inspect and test shop-bolted connections in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts."
	3. Welded Connections: Visually inspect shop-welded connections in accordance with AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection: ASTM E165/E165M.
	b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	c. Ultrasonic Inspection: ASTM E164.
	d. Radiographic Inspection: ASTM E94/E94M.

	4. Prepare test and inspection reports.



	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 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and in accordance with ANSI/AISC 303 and ANSI/AISC 360.
	B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written installation instructions for grouting.

	C. Maintain erection tolerances of structural steel within ANSI/AISC 303.

	3.3 FIELD CONNECTIONS
	A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type specified.
	1. Joint Type:  Snug tightened.

	B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform the following special inspections:
	1. Verify structural-steel materials and inspect steel frame joint details.
	2. Verify weld materials and inspect welds.
	3. Verify connection materials and inspect high-strength bolted connections.

	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	1. Bolted Connections: Inspect and test bolted connections in accordance with RCSC's "Specification for Structural Joints Using High-Strength Bolts."
	2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M.
	a. In addition to visual inspection, test and inspect field welds in accordance with AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	1) Liquid Penetrant Inspection: ASTM E165/E165M.
	2) Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	3) Ultrasonic Inspection: ASTM E164.
	4) Radiographic Inspection: ASTM E94/E94M.






	055000 SF - METAL FABRICATIONS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Miscellaneous steel framing and supports.
	2. Shelf angles.
	3. Structural-steel door frames.
	4. Miscellaneous steel trim.
	5. Metal bollards.
	6. Abrasive metal.


	1.2 ACTION SUBMITTALS
	A. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	C. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
	D. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.

	2.2 FASTENERS
	A. General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grad...
	B. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip galv...

	2.3 MISCELLANEOUS MATERIALS
	A. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting."
	B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.
	D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	G. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.
	H. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained concrete with a minimum 28-day compressive strength of 4000 psi.

	2.4 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 ...
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where...
	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. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, not less than 8 inches from ends and corners of units and 24 inches o.c.

	2.5 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.
	C. Fabricate steel girders for wood frame construction from continuous steel shapes of sizes indicated.
	1. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes at 24 inches o.c.


	2.6 SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 inches larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	C. Galvanize and prime shelf angles located in exterior walls.
	D. Prime shelf angles located in exterior walls with zinc-rich primer.

	2.7 STRUCTURAL-STEEL DOOR FRAMES
	A. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, unless otherwise indicated. Plug-weld built-up members and continuous...
	1. Provide with integrally welded steel strap anchors for securing door frames into adjoining concrete or masonry.

	B. Prime exterior steel frames with zinc-rich primer.

	2.8 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Prime miscellaneous steel trim with zinc-rich primer.

	2.9 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.
	B. Prime steel bollards with zinc-rich primer.

	2.10 ABRASIVE METAL
	A. Cast-Metal Units: Cast with an integral-abrasive, as-cast finish consisting of aluminum oxide, silicon carbide, or a combination of both. Fabricate units in lengths necessary to accurately fit openings or conditions.
	B. Extruded Units:  Aluminum, with abrasive filler consisting of aluminum oxide, silicon carbide, or a combination of both, in an epoxy-resin binder. Fabricate units in lengths necessary to accurately fit openings or conditions.
	1. Provide solid-abrasive-type units without ribs.

	C. Provide anchors for embedding units in concrete, either integral or applied to units, as standard with manufacturer.
	D. Apply bituminous paint to concealed surfaces of cast-metal units.

	2.11 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.
	B. Prime plates with zinc-rich primer.

	2.12 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 m...
	B. Galvanize loose steel lintels located in exterior walls.

	2.13 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in con...

	2.14 GENERAL FINISH REQUIREMENTS
	A. Finish metal fabrications after assembly.


	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 rac...
	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 t...
	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 b...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS
	A. Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for securely to, and rigidly brace from, building structure.
	C. Anchor shelf angles securely to existing construction with anchor bolts.
	D. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.

	3.3 INSTALLATION OF PREFABRICATED BUILDING COLUMNS
	A. Install prefabricated building columns to comply with ANSI/AISC 360, "Specifications for Structural Steel Buildings," and with requirements applicable to listing and labeling for fire-resistance rating indicated.

	3.4 INSTALLATION OF METAL BOLLARDS
	A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before installing.
	B. Anchor bollards in concrete 48” minimum below surface.  Fill annular space around bollard solidly with concrete.  Slope concrete up approximately 1/8 inch toward bollard.
	C. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.5 INSTALLATION OF VEHICULAR BARRIER CABLE SYSTEMS
	3.6 INSTALLATION OF 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 pack...

	3.7 REPAIRS
	A. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.



	079200 SF - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Urethane joint sealants.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples: For each kind and color of joint sealant required.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.3 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Preconstruction laboratory test reports.
	C. Preconstruction field-adhesion-test reports.
	D. Sample warranties.

	1.4 PRECONSTRUCTION TESTING
	A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in contact with glazing and gasket materials.


	1.5 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: One year from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

	2.2 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S, Grade NS, Class 100/50, Uses T and NT.
	B. Urethane, S, P, 35, T, NT: Single-component, pourable, plus 35 percent and minus 35 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S, Grade P, Class 35, Uses T and NT.

	2.3 JOINT-SEALANT BACKING
	A. Cylindrical Sealant Backings: ASTM C 1330, 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 manuf...
	B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer.

	2.4 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 and the following requirements:
	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.

	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces.

	3.2 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	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.
	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 to form smooth, uniform beads of configuration indicated. Use tooling agents that are approved in writing by sealant manufacturer ...
	1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.


	3.3 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Concrete joints
	b. Other joints as indicated on Drawings.

	2. Joint Sealant:  Pourable urethane as specified.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application: Exterior and Interior joints in vertical surfaces.
	1. Joint Locations:
	a. Between dissimilar materials.
	b. Gaps and openings between materials.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant:  Urethane, non-sag as specified.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.




	081113 SF - HOLLOW METAL DOORS AND FRAMES
	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 standard steel doors and frames.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.

	C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	2.2 PERFORMANCE REQUIREMENTS
	A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.50 deg Btu/F x h x sq. ft. when tested according to ASTM C 518.

	2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2; SDI A250.4, Level B.  At all locations.
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches.
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with minimum A60 coating.
	d. Edge Construction: Model 2, Seamless.
	e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
	f. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	g. Bottom Edges: Close bottom edges of doors with end closures or channels of same material as face sheets. Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape.
	h. Core: Polyurethane or Polyisocyanurate with Vertical steel stiffener.

	2. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 14 gauge, with minimum A60 coating.
	b. Construction: Full profile welded.



	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Type: Anchors of minimum size and type required by applicable door and frame standard, and suitable for performance level indicated.
	2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.
	3. Postinstalled Expansion Anchors not allowed.

	B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	C. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, Class B.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.

	2.6 FABRICATION
	A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same or greater ...
	1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	2. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes clear during construction.
	a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.


	B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule,...
	1. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.


	2.7 STEEL FINISHES
	A. Prime Finish (over A60 metal): Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where spreaders ...
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.2 INSTALLATION
	A. Hollow-Metal Frames: Comply with SDI A250.11.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces without damage to completed Work.
	2. Floor Anchors: Secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Solidly pack mineral-fiber insulation inside frames.
	4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch, 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 and adjust hollow-metal doors accurately in frames, within clearances specified below.
	1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8.


	3.3 CLEANING AND TOUCHUP
	A. 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.
	B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	083323 sf - overhead coiling doors
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Insulated service doors.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type and size of overhead coiling door and accessory.
	B. Shop Drawings: For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	2. Show locations of controls, locking devices detectors or replaceable fusible links, and other accessories.
	3. Include diagrams for power, signal, and control wiring.

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance, Exterior Doors: Capable of withstanding the following design wind loads:
	1. Design Wind Load: As indicated on Drawings but no less than Uniform pressure (velocity pressure) of 20 lbf/sq. ft., acting inward and outward.
	2. Testing: According to ASTM E 330/E 330M.


	2.2 DOOR ASSEMBLY
	A. Uninsulated service and Insulated Service Door: Overhead coiling door formed with curtain of interlocking metal slats.  Insulation items that follow apply only to the insulated doors.
	B. Operation Cycles: Door components and operators capable of operating for not less than 100,000 cycles.
	C. Curtain R-Value: 5.0 deg F x h x sq. ft./Btu.
	D. Door Curtain Material:  Galvanized steel.
	E. Door Curtain Slats: Flat profile slats.
	1. Insulated-Slat Interior Facing: Metal.

	F. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch; fabricated from hot-dip galvanized steel and finished to match door.
	G. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
	H. Hood: Match curtain material and finish.
	1. Mounting: As indicated on Drawings.

	I. Locking Devices: Equip door with slide bolt for padlock.
	J. Manual Door Operator:  Chain-hoist operator.
	K. Electric Door Operator:
	1. Usage Classification: Heavy duty, 25 or more cycles per hour and more than 90 cycles per day.
	2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial use.
	3. Motor Exposure: Exterior, wet, and humid.
	4. Motor Electrical Characteristics:
	a. Horsepower: 1 hp.
	b. Voltage: 208-V ac, single phase, 60 Hz.

	5. Emergency Manual Operation: Chain type.
	6. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar.
	7. Control Station(s): Interior mounted.

	L. Curtain Accessories: Equip door with weatherseals.
	M. Door Finish:
	1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full range for exterior and interior (insulated doors) slats


	2.3 MATERIALS, GENERAL
	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 unless noted otherwise.

	2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, provide slats of thickness and m...
	1. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation complying with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, according to ASTM E 84 or UL 723. Enclose insulation completely ...
	2. Insulated metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face.

	B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to w...

	2.5 HOODS
	A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and bottom edges for stiffness. Form closed ends for surface-mo...

	2.6 LOCKING DEVICES
	A. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, located on both left and right jamb sides, operable from coil side.
	B. Chain Lock Keeper: Suitable for padlock.
	C. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage power supply when door is locked.

	2.7 CURTAIN ACCESSORIES
	A. Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted to entire exterior perimeter of door for a weather-resistant installation unless otherwise indicated.
	B. Astragal for Interior Doors: Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.

	2.8 COUNTERBALANCE MECHANISM
	A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings. Use gr...
	B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.9 MANUAL DOOR OPERATORS
	A. General: Equip door with manual door operator by door manufacturer.
	B. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-reduction unit with a maximum 30-lbf force for door operation. Provide alloy-steel hand chain with chain holder secured to operator guide.

	2.10 ELECTRIC DOOR OPERATORS
	A. General: Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, ...
	1. Comply with NFPA 70.
	2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification: Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Motors: Reversible-type motor with controller disconnect switch for motor exposure indicated for each door assembly.
	1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. and not more than 12 in./sec.,...
	2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: Manufacturer's standard unless otherwise indicated.

	D. Obstruction-Detection Devices: External entrapment protection consisting of indicated automatic safety sensor capable of protecting full width of door opening. For non-fire-rated doors, activation of device immediately stops and reverses downward d...
	1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar. Contact with sensor activates device. Connect to control circuit using manufacturer's standard take-up reel or self-coiling cable.
	a. Self-Monitoring Type: Four-wire-configured device designed to interface with door operator control circuit to detect damage to or disconnection of sensor edge.


	E. Control Station: Three-button control station in fixed location with momentary-contact push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button control labeled "Close."
	1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.

	F. Emergency Manual Operation: Equip each electrically powered door with capability for emergency manual operation. Design manual mechanism so required force for door operation does not exceed 30 lbf.
	G. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit ...
	H. Motor Removal: Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.
	I. Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with the accessibility standard.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Power-Operated Doors: Install automatic door openers according to UL 325.

	3.2 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.



	099113 sf - PAINTING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and the application of paint systems on exterior substrates.
	1. Exposed exterior and interior steel and iron.
	2. H. M. Doors and Frames


	1.2 DEFINITIONS
	A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
	E. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	F. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples: For each type of paint system and each color and gloss of topcoat.

	1.4 QUALITY ASSURANCE
	A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Final approval of color selections will be based on mockups.
	a. If preliminary color selections are not approved, apply additional mockups of additional colors selected by Architect at no added cost to Owner.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products: Subject to compliance with requirements, provide product listed in the Exterior Painting Schedule for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	C. Colors: As selected by Architect from manufacturer's full range.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	C. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and recommendations in "MPI Manual."
	B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

	3.4 CLEANING AND PROTECTION
	A. 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.
	B. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.5 EXTERIOR PAINTING SCHEDULE
	A. Ferrous Metals and Non-Ferrous Metals, Exposed Steel, HM Frames & Doors (paint exterior and interior of doors and frames):
	1. Polyurethane Industrial Coating System:
	a. Prime Coat: Primer.
	1) Sherwin Williams Kem Kromik Universal Metal Primer, B50Z series.

	b. Intermediate Coat: Industrial coating, exterior, and matching topcoat.
	c. Topcoat: Industrial coating, exterior, semi-gloss (MPI Gloss Level 5).
	1) Sherwin Williams Corothane II Satin Polyurethane, B65-200 Series.






	104416 SF - FIRE EXTINGUISHERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.

	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers: (3 required); Class A, B, C fires; 15-lb.; Provide hose and horn with each; finish-red, in accordance with OSHA requirements.
	1. Instruction Labels: Include pictorial marking system complying with NFPA 10, Appendix B, and bar coding for documenting fire-extinguisher location, inspections, maintenance, and recharging.


	2.3 MOUNTING BRACKETS
	A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or black baked-enamel finish.
	B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location. Locate as indicated by Architect.
	1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red letter decals applied to mounting surface.
	a. Orientation:  Vertical.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	1. Mounting Brackets: Top of fire extinguisher to be at 42 inches above finished floor.

	C. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations indicated.



	133419 SF - Metal Building Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Structural-steel framing.
	2. Metal roof panels.
	3. Metal wall panels.
	4. Thermal insulation.
	1.
	1.
	5. Translucent roof panels
	6. Accessories.


	1.1
	1.1
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of metal building system component.
	A.
	A.
	A.
	B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, details and attachments to other work.
	C. Delegated-Design Submittal: For metal building systems.
	1. Include analysis data indicating compliance with performance requirements and design data signed and sealed by the qualified professional engineer responsible for their preparation.


	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Letter of Design Certification: Signed and sealed by a qualified professional engineer. Include the following:
	1. Name and location of Project.
	2. Order number.
	3. Name of manufacturer.
	4. Name of Contractor.
	5. Building dimensions including width, length, height, and roof slope.
	6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-rolled steel, including edition dates of each standard.
	7. Governing building code and year of edition.
	8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, deflection, wind loads/speeds and exposure, seismic design category or effective peak velocity-related acceleration/peak acceleration, and auxiliary loads (cranes).
	9. Load Combinations: Indicate that loads were applied acting simultaneously with concentrated loads, according to governing building code.
	10. Building-Use Category: Indicate category of building use and its effect on load importance factors.

	C. Material test reports.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Sample warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer.
	1. Accreditation: Manufacturer's facility accredited according to the International Accreditation Service's AC472, "Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building Systems."
	2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop Drawings by a professional engineer who is legally qualified to practice in jurisdiction where Project is located.

	B. Erector Qualifications: An experienced erector who specializes in erecting and installing work similar in material, design, and extent to that indicated for this Project and who is acceptable to manufacturer.
	C. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, "Structural Welding Code - Sheet Steel."


	1.6 WARRANTY
	A. Provide building manufacturer’s warranty guaranteeing the building system against defects in material for one year from the date of acceptance and shall provide for replacement material as required within that time period.
	B. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Finish Warranty Period:  20 years from date of Substantial Completion.

	C. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to remain weathertight within specified warranty period.
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	1.1
	1.1
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design metal building system.
	B. Structural Performance: Metal building systems shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated according to procedures in MBMA's "Metal Building Systems Manual."
	1. The structural steel building frame is an engineered system designed, manufactured and erected by the metal building contractor.  The drawings, details and dimensions shown on these documents are representative of the Field Engineer’s requirements ...
	2. Design Loads: Shall be in accordance with the latest editions of the AISC Allowable Stress Designs Specification for Steel Buildings, AISC Code of Standard Practices for Steel Buildings and Bridges, the IBC 2015, and the AISI Specification for the ...
	a. Wind Loads shall be in accordance with ASCE 7-10:
	1) Exposure C,
	2) Risk Category I
	3) 3 Second Gust velocity of 105 MPH.

	a.
	b. Live Load:
	1) Floor: 100 PSF
	2) Roof: 20 PSF

	c. Snow Load:
	1) Pg = 10 PSF

	d. Rain Loads per IBC 2016 section 1611.
	e. Seismic Design Data:
	1) Risk Category I
	2) Site Class (D)
	3) SDs = .149
	4) SD1 = .112
	5) Seismic Design Category A
	6) Importance Factor, 1

	f. Dead Load shall be the weight of the metal building materials and auxiliary loads listed below and shown on the plans.

	3. Auxiliary Design Loads shall be 5 PSF to cover the dead load imposed by fire protection systems, ceilings and lighting, plus the actual weight of equipment or mechanical units located on or attached to the building. Refer to drawings for location o...
	4. Deflection and Drift Limits: Design metal building system assemblies to withstand serviceability design loads without exceeding deflections and drift limits recommended in AISC Steel Design Guide No. 3 "Serviceability Design Considerations for Stee...
	5. Deflection and Drift Limits: No greater than the following:
	a. Purlins and Rafters: Vertical deflection of 1/240 of the span.
	b. Girts: Horizontal deflection of 1/240 of the span.
	c. Metal Roof Panels: Vertical deflection of 1/240 of the span.
	d. Metal Wall Panels: Horizontal deflection of 1/240 of the span.
	e. Design secondary-framing system to accommodate deflection of primary framing and construction tolerances, and to maintain clearances at openings.
	f. Lateral Drift: Maximum of 1/200 of the building height.


	C. Seismic Performance: Metal building system shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Ba...
	1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

	A.
	A.
	A.
	E. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E1592:
	1. Wind Loads: As indicated on Drawings.

	F. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E1680 at the following test-pressure difference:
	1. Test-Pressure Difference:  6.24 lbf/sq. ft..

	G. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E283 at the following test-pressure difference:
	1. Test-Pressure Difference:

	H. Water Penetration for Metal Roof Panels: No water penetration when tested according to  ASTM E331 at the following test-pressure difference:
	1. Test-Pressure Difference:  6.24 lbf/sq. ft..

	I. Water Penetration for Metal Wall Panels: No water penetration when tested according to ASTM E331 at the following test-pressure difference:
	1. Test-Pressure Difference:  6.24 lbf/sq. ft..

	J. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.
	1. Uplift Rating:  UL 90.

	K. FM Global Listing: Provide metal roof panels and component materials that comply with requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM Global's "Approval Guide" for Class 1 or noncombustible construction, a...
	1. Fire/Windstorm Classification: Class 1A- 105.
	2. Hail Resistance:  SH.

	L. Thermal Performance for Opaque Elements: Roof and wall liner systems shall be Simple Saver as manufactured by Thermal Design or approved equal.  Provide the following maximum U-factors and minimum R-values when tested according to ASTM C1363 or AST...
	1. Roof:
	a.
	a. R-Value: R-19.

	2. Walls:
	a.
	a. R-Value: R-13.



	2.2 STRUCTURAL-STEEL FRAMING
	A.
	A. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings."
	B. Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-Strength Bolts."
	C. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" for design requirements and allowable stresses.
	D. Primary Framing: Manufacturer's standard primary-framing system, designed to withstand required loads and specified requirements. Primary framing includes transverse and lean-to frames; rafters and rake beams; sidewall, intermediate, end-wall, and ...
	1. General: Provide frames with attachment plates, bearing plates, and splice members. Factory drill for field-bolted assembly. Provide frame span and spacing indicated.
	a. Slight variations in span and spacing may be acceptable if necessary to comply with manufacturer's standard, as approved by Architect.



	1.1
	2.3 METAL ROOF PANELS
	A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major ribs and flat pan between major ribs; designed to be installed by lapping side edges of adjacent panels and mechanically attaching panels to supports using expo...
	1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with ASTM A755/A755M.
	a. Exterior Finish: Two-coat fluoropolymer or two-coat Kynar.
	b. Color:  As selected by Architect from manufacturer's full range.

	2. Major-Rib Spacing:  12 inches o.c.
	3. Panel Coverage: 36 inches.
	4. Panel Height:  1.125 inches.
	5. Alliance Building Systems PBR or approved equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 METAL WALL PANELS AND INTERIOR LINER PANELS
	A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major ribs and flat pan between major ribs; designed to be installed by lapping side edges of adjacent panels and mechanically attaching panels to supports using expo...
	1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with ASTM A755/A755M.
	a. Exterior Finish: Two-coat fluoropolymer or two-coat Kynar.
	b. Color:  As selected by Architect from manufacturer's full range.

	2. Major-Rib Spacing:  12 inches o.c.
	3. Panel Coverage: 36 inches.
	4. Panel Height:  1.125 inches.
	5. Alliance Building Systems PBR or approved equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 TRANSLUCENT ROOF PANELS
	A. Translucent roof panels shall consist of the roof panels, their attachments, trim and sealants for use on the exterior of the roof and shall be equal to Palram Americas SunSky 12” polycarbonate panel.  Panels to be 8’ in length. Color will be chose...

	2.6 THERMAL INSULATION
	A.
	A. Roof =  R-19,  Walls = R13.
	B. Simple Saver roof and wall insulation system to include UVMAX Steel Strap galvanized and painted; Manufacturers fastening system; Syseal FP White Fabric; fiberglass batt insulation  meeting ASTM C991 Type 1.
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	2.7 ACCESSORIES
	A. General: Provide accessories as standard with metal building system manufacturer and as specified. Fabricate and finish accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes. Comply with indicat...
	1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, and tool marks and that are true to line and levels indicated, with exposed edges folded back to form hems.

	B. Roof Panel Accessories: Provide components required for a complete metal roof panel assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish o...
	C. Wall Panel Accessories: Provide components required for a complete metal wall panel assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish ...
	D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to match adjacent metal panels.
	E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to match roof fascia and rake trim. Match profile of gable trim, complete with end piec...
	1. Gutter Supports: Fabricated from same material and finish as gutters.
	2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

	F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to match metal wall panels. Fabricate in minimum 10-foot-long sections, complete wit...
	1. Mounting Straps: Fabricated from same material and finish as gutters.

	G. Roof Curbs: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.048-inch nominal uncoated steel thickness prepainted with coil coating; finished to match metal roof panels; with welded top box and bottom skirt, and integral full-l...
	H. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

	2.8 FABRICATION
	A. General: Design components and field connections required for erection to permit easy assembly.
	1. Mark each piece and part of the assembly to correspond with previously prepared erection drawings, diagrams, and instruction manuals.
	2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of proper size, shape, and location. Members shall be free of cracks, tears, and ruptures.

	B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection tolerances.
	C. Primary Framing: Shop fabricate framing components to indicated size and section, with baseplates, bearing plates, stiffeners, and other items required for erection welded into place. Cut, form, punch, drill, and weld framing for bolted field assem...
	D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll forming or break forming, with baseplates, bearing plates, stiffeners, and other plates required for erection welded into place. Cut, form, punch, drill, and...
	E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements. Comply with indicated profiles and with dim...
	1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of metal panel.


	2.9 SOURCE QUALITY CONTROL
	A. Special Inspection: Owner will engage a qualified special inspector to perform source quality control inspections and to submit reports.
	1. Accredited Manufacturers: Special inspections will not be required if fabrication is performed by an IAS AC472-accredited manufacturer approved by authorities having jurisdiction to perform such Work without special inspection.

	B. Product will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ERECTION OF STRUCTURAL FRAMING
	A. Erect metal building system according to manufacturer's written instructions and drawings.
	B. Do not field cut, drill, or alter structural members without written approval from metal building system manufacturer's professional engineer.
	C. Set structural framing accurately in locations and to elevations indicated, according to AISC specifications referenced in this Section. Maintain structural stability of frame during erection.
	D. Base and Bearing 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. 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.
	3. 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.

	E. Align and adjust structural framing before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with framing. Perform necessary adjustments to compensate for discrepancies in elevations...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure will be completed and in service.

	F. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. Level baseplates to a true even plane with full bearing to supporting structures, set with double-nutted anchor bolts. Use grout to obtain uniform bearing a...
	1. Make field connections using high-strength bolts installed according to RCSC's "Specification for Structural Joints Using High-Strength Bolts" for bolt type and joint type specified.
	a. Joint Type: Snug tightened or pretensioned as required by manufacturer.


	G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt secondary framing to clips attached to primary framing.
	1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
	2. Locate and space wall girts to suit openings such as doors and windows.
	3. Provide supplemental framing at entire perimeter of openings, including doors, windows, ventilators, and other penetrations of roof and walls.

	H. Steel Joists: Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders," joist manufacturer's written i...
	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. Joist Installation: Bolt joists to supporting steel framework using carbon-steel bolts unless otherwise indicated.
	5. Joist Installation: Bolt joists to supporting steel framework using high-strength structural bolts unless otherwise indicated. Comply with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for high-strength structural bolt inst...
	6. Joist Installation: Weld joist seats to supporting steel framework.
	7. 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.

	I. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.
	1. Tighten rod and cable bracing to avoid sag.
	2. Locate interior end-bay bracing only where indicated.

	J. Framing for Openings: Provide shapes of proper design and size to reinforce openings and to carry loads and vibrations imposed, including equipment furnished under mechanical and electrical work. Securely attach to structural framing.
	K. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.

	3.2 METAL PANEL INSTALLATION, GENERAL
	A. General: Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	1. Field cut metal panels as required for doors, windows, and other openings. Cut openings as small as possible, neatly to size required, and without damage to adjacent metal panel finishes.
	a. Field cutting of metal panels by torch is not permitted unless approved in writing by manufacturer.

	2. Install metal panels perpendicular to structural supports unless otherwise indicated.
	3. Flash and seal metal panels with weather closures at perimeter of openings and similar elements. Fasten with self-tapping screws.
	4. Locate and space fastenings in uniform vertical and horizontal alignment.
	5. Locate metal panel splices over structural supports with end laps in alignment.
	6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

	B. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque adjusted to compress EPDM washers tightly without damage to washers, screw threads, or metal panels. Install screws in predrilled holes.
	1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items for neat and weathertight enclosure. Avoid "panel creep" or appli...

	C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt underlayment to each contact surface...
	D. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and sealants indicated; or, if not indicated, provide types re...
	1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. Seal side joints where recommended by metal panel manufacturer.
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."


	3.3 METAL ROOF PANEL INSTALLATION
	A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated or restricted by shipping limitations.
	1. Install ridge and hip caps as metal roof panel work proceeds.
	2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with self-tapping screws.

	B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at each standing-seam joint, at location and spacing and with fasteners recommended by manufacturer.
	1. Install clips to supports with self-drilling or self-tapping fasteners.
	2. Install pressure plates at locations indicated in manufacturer's written installation instructions.
	3. Snap Joint: Nest standing seams and fasten together by interlocking and completely engaging factory-applied sealant.
	1.
	4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for thermal expansion and contraction. Predrill panels for fasteners.
	5. Provide metal closures at peaks rake edges rake walls and each side of ridge caps.

	A.
	A.
	A.
	A.
	A.
	C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae meet soffits, along lower panel edges, and at perimeter ...

	3.4 METAL WALL PANEL INSTALLATION
	A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings. Install panels perpendicular to girts, extending full height of building, unless otherwise indicated. Anchor metal wall panels and other components of th...
	1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined up with line of framing.
	2. Shim or otherwise plumb substrates receiving metal wall panels.
	3. When two rows of metal panels are required, lap panels 4 inches minimum.
	4. When building height requires two rows of metal panels at gable ends, align lap of gable panels over metal wall panels at eave height.
	5. Rigidly fasten base end of metal wall panels and allow eave end free movement for thermal expansion and contraction. Predrill panels.
	6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at perimeter of all openings. Fasten with self-tapping screws.
	7. Install screw fasteners in predrilled holes.
	8. Install flashing and trim as metal wall panel work proceeds.
	9. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete, and elsewhere as indicated on Drawings; if not indicated, as necessary for waterproofing.
	10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-tapping screws.
	11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

	B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to supports with fasteners as recommended by manufacturer.

	1.1
	1.1
	1.1
	3.5 THERMAL INSULATION INSTALLATION
	A. General: Install insulation concurrently with metal panel installation, in thickness indicated to cover entire surface, according to manufacturer's written instructions.
	A.
	B. Roof Insulation: Comply with the following installation method:
	1. Cut to length and install painted steel straps in the pattern and spacing as shown on the shop drawings.  Install the straps in tension and span immediately below the bottom plane of the purlins.  Position the vapor retarder liner system fabric on ...

	C. Wall Insulation: Comply with the following installation method:
	1. Sheet the wall with just the thermal break applied to the exterior of the girts.  Cut insulation to the required lengths to fit vertically between the girts.  Impale insulation on the Fast-R insulation hangers.  Fluff the insulation to the required...


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.6 ACCESSORY INSTALLATION
	A. General: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	1. Install components required for a complete metal roof panel assembly, including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
	2. Install components for a complete metal wall panel assembly, including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
	3. Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt underlayment to each contact surface, or by other perm...

	B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level. Install wo...
	1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim to fit substrates an...
	2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection. Where lapped or bayonet-type expansion provisions can...

	C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to eave with gutter hangers spaced as required for gutter size, but not more than 36 inches o.c. using manufacturer's standard fasteners. Provide end closu...
	D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners designed to hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 inches o.c. in between.
	1. Provide elbows at base of downspouts to direct water away from building.
	2. Tie downspouts to underground drainage system indicated.

	A.
	A.
	E. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases where they meet metal roof panels.
	F. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to panel as recommended by manufacturer.

	3.7 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform field quality control special inspections and to submit reports.
	B. Product will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.



	312000 SF - EARTH MOVING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
	3. Excavating and backfilling for buildings and structures.
	4. Drainage course for concrete slabs-on-grade.
	5. Subbase course for concrete walks and pavements.
	6. Subbase course for Asphalt pavement.
	7. Excavating and backfilling trenches for utilities and pits for buried utility structures.


	1.2 DEFINITIONS
	A. Backfill: Soil material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Granular Leveling Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect. Authorized additional excavation and replacement material will be paid for according to Contract provisions fo...
	2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect. Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill: Soil materials used to raise existing grades.
	H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material test reports.

	1.4 FIELD CONDITIONS
	A. Utility Locator Service: Notify utility locator service for area where Project is located before beginning earth-moving operations.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and oth...
	1. Liquid Limit: 40 Maximum.
	2. Plasticity Index: 20 or less.

	C. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No....
	D. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 ...
	E. Structural Fill: Naturally or artificially graded mixture of approved materials, free of organic matter and debris.  Maximum Plasticity Index (PI) of 20, as determined by the Atterburg limits test ASTM D4318, wet preparation procedure.
	F. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	G. Granular Leveling Course: Clean, crushed limestone gravel with a nominal size of ½-inch to ¾-inch.

	2.2 ACCESSORIES
	A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.3 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Slabs on Grade: Place Footings and Slabs on Grade engineered fill meeting the requirements in paragraph 2.1 B and E above.
	a. Below Slabs on Grade: Excavate the upper four feet of existing material, proofroll the existing subgrade using a tandem axle, rubber-tired vehicle a minimum of twenty-five (25) tons in weight.  Overexcavate soil observed to rut or pump and consult ...
	b. Below Footings and Foundations: Excavate the upper one foot of existing material, do not disturb resulting subgrade.  Overexcavate soil observed to rut or pump and consult The Engineer or replace with Structural Fill.  After removing the upper one ...


	B. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanica...
	2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.4 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.6 SUBGRADE INSPECTION
	A. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.9 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in Section 033000 "Cast-in-Place Con...
	D. Initial Backfill: Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit. Coordinate backfilling with utilities testing.

	E. Final Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.
	F. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.10 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use Structural fill.


	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 95 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.13 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	1. Turf or Unpaved Areas: Plus or minus 1 inch .
	2. Walks: Plus or minus 1 inch.
	3. Pavements: 1/2 inch.

	C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.

	3.14 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Shape subbase course and base course to required crown elevations and cross-slope grades.
	2. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	3. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.15 GRANULAR LEVLEING COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place Granular Leveling course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact granular leveling course under cast-in-place concrete slabs-on-grade as follows:
	1. Place granular leveling course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.16 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform inspections:
	B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities. Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade wi...
	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.17 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321713 SF - PARKING BUMPERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Precast concrete wheel stops.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified.


	PART 2 -  PRODUCTS
	2.1 PARKING BUMPERS
	A. Precast Concrete Wheel Stops: Precast, steel-reinforced, air-entrained concrete; 4000 psi minimum compressive strength; manufacturer's standard height and width by 72 inches long minimum. Provide chamfered corners, transverse drainage slots on unde...
	1. Surface Appearance: Smooth, free of pockets, sand streaks, honeycombs, and other obvious defects. Corners shall be uniform, straight, and sharp.
	2. Surface Sealer: Manufacturer's standard salt-resistant, clear sealer applied at precasting location.
	3. Mounting Hardware: Galvanized-steel spike or dowel, 1/2-inch diameter, 14-inch minimum length.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify that pavement is in suitable condition to begin installation in accordance with manufacturer's written instructions.
	B. Install wheel stops in accordance with manufacturer's written instructions unless otherwise indicated.
	C. Install wheel stops in bed of adhesive before anchoring to substrate.
	D. Securely anchor wheel stops to substrate with hardware in each preformed vertical hole in wheel stop as recommended in writing by manufacturer. Recess head of hardware beneath top of wheel stop.
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	233400 - HIGH VOLUME LOW SPEED FANS - Big Ass Fans MacroAir
	260000 - Electrical Requirements
	260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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	260574 - Overcurrent Protective Device Arc Flash Study
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes a computer-based, arc-flash study to determine the arc-flash hazard distance and the incident energy to which personnel could be exposed during work on or near electrical equipment.

	1.2 DEFINITIONS
	A. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	B. Field Adjusting Agency: An independent electrical testing agency with full-time employees and the capability to adjust devices and conduct testing indicated and that is a member company of NETA.
	C. One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used therein.
	D. Power System Analysis Software Developer: An entity that commercially develops, maintains, and distributes computer software used for power system studies.
	E. Power Systems Analysis Specialist: Professional engineer in charge of performing the study and documenting recommendations, licensed in the state where Project is located.
	F. Protective Device: A device that senses when an abnormal current flow exists and then removes the affected portion from the system.
	G. SCCR: Short-circuit current rating.
	H. Service: The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.
	I. Single-Line Diagram: See "One-Line Diagram."

	1.3 ACTION SUBMITTALS
	A. Product Data: For computer software program to be used for studies.
	B. Study Submittals: Submit the following submittals after the approval of system protective devices submittals. Submittals shall be in digital form:
	1. Arc-flash study input data, including completed computer program input data sheets.
	2. Arc-flash study report; signed, dated, and sealed by Power Systems Analysis Specialist.
	3. Submit study report for action prior to receiving final approval of distribution equipment submittals. If formal completion of studies will cause delay in equipment manufacturing, obtain approval from Architect for preliminary submittal of sufficie...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:
	1. For Power Systems Analysis Software Developer.
	2. For Power System Analysis Specialist.
	3. For Field Adjusting Agency.

	B. Product Certificates: For arc-flash hazard analysis software, certifying compliance with IEEE 1584 and NFPA 70E.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:
	1. Provide maintenance procedures in equipment manuals according to requirements in NFPA 70E.
	2. Operation and Maintenance Procedures: In addition to items specified in Section 017823 "Operation and Maintenance Data," provide maintenance procedures for use by Owner's personnel that comply with requirements in NFPA 70E.


	1.6 QUALITY ASSURANCE
	A. Study shall be performed using commercially developed and distributed software designed specifically for power system analysis.
	B. Software algorithms shall comply with requirements of standards and guides specified in this Section.
	C. Manual calculations are unacceptable.
	D. Power System Analysis Software Qualifications: An entity that owns and markets computer software used for studies, having performed successful studies of similar magnitude on electrical distribution systems using similar devices.
	1. Computer program shall be designed to perform arc-flash analysis or have a function, component, or add-on module designed to perform arc-flash analysis.
	2. Computer program shall be developed under the charge of a licensed professional engineer who holds IEEE Computer Society's Certified Software Development Professional certification.

	E. Power Systems Analysis Specialist Qualifications: Professional engineer in charge of performing the arc-flash study, analyzing the arc flash, and documenting recommendations, licensed in the state where Project is located. All elements of the study...
	F. Arc-Flash Study Certification: Arc-Flash Study Report shall be signed and sealed by Power Systems Analysis Specialist.
	G. Field Adjusting Agency Qualifications:
	1. Employer of a NETA ETT-Certified Technician Level III or NICET Electrical Power Testing Level III certification responsible for all field adjusting of the Work.
	2. A member company of NETA.
	3. Acceptable to authorities having jurisdiction.



	PART 2 -  PRODUCTS
	2.1 COMPUTER SOFTWARE DEVELOPERS
	A. Comply with IEEE 1584 and NFPA 70E.
	B. Analytical features of device coordination study computer software program shall have the capability to calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.

	2.2 ARC-FLASH STUDY REPORT CONTENT
	A. Executive summary of study findings.
	B. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpretation of results.
	C. One-line diagram, showing the following:
	1. Protective device designations and ampere ratings.
	2. Conductor types, sizes, and lengths.
	3. Transformer kilovolt ampere (kVA) and voltage ratings, including derating factors and environmental conditions.
	4. Motor and generator designations and kVA ratings.
	5. Switchgear, switchboard, motor-control center, panelboard designations, and ratings.

	D. Study Input Data: As described in "Power System Data" Article.
	E. Short-Circuit Study Output Data: As specified in "Short-Circuit Study Output Reports" Paragraph in "Short-Circuit Study Report Contents" Article in Section 260573.13 "Short-Circuit Studies."
	F. Protective Device Coordination Study Report Contents: As specified in "Coordination Study Report Contents" Article in Section 260573.16 "Coordination Studies."
	G. Arc-Flash Study Output Reports:
	1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the following for each equipment location included in the report:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. No AC Decrement (NACD) ratio.
	e. Equivalent impedance.
	f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical basis.
	g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.


	H. Incident Energy and Flash Protection Boundary Calculations:
	1. Arcing fault magnitude.
	2. Protective device clearing time.
	3. Duration of arc.
	4. Arc-flash boundary.
	5. Restricted approach boundary.
	6. Limited approach boundary.
	7. Working distance.
	8. Incident energy.
	9. Hazard risk category.
	10. Recommendations for arc-flash energy reduction.

	I. Fault study input data, case descriptions, and fault-current calculations including a definition of terms and guide for interpretation of computer printout.

	2.3 ARC-FLASH WARNING LABELS
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for self-adhesive equipment labels. Produce a 3.5-by-5-inch self-adhesive equipment label for each work location included in the analysis.
	B. Label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," and shall include the following information taken directly from the arc-flash hazard analysis:
	1. Location designation.
	2. Nominal voltage.
	3. Protection boundaries.
	a. Arc-flash boundary.
	b. Restricted approach boundary.
	c. Limited approach boundary.

	4. Arc flash PPE category.
	5. Required minimum arc rating of PPE in Cal/cm squared.
	6. Available incident energy.
	7. Working distance.
	8. Engineering report number, revision number, and issue date.

	C. Labels shall be machine printed, with no field-applied markings.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine Project overcurrent protective device submittals. Proceed with arc-flash study only after relevant equipment submittals have been assembled. Overcurrent protective devices that have not been submitted and approved prior to arc-flash study m...

	3.2 ARC-FLASH HAZARD ANALYSIS
	A. Comply with NFPA 70E and its Annex D for hazard analysis study.
	B. Preparatory Studies: Perform the Short-Circuit and Protective Device Coordination studies prior to starting the Arc-Flash Hazard Analysis.
	1. Short-Circuit Study Output: As specified in "Short-Circuit Study Output Reports" Paragraph in "Short-Circuit Study Report Contents" Article in Section 260573.13 "Short-Circuit Studies."
	2. Coordination Study Report Contents: As specified in "Coordination Study Report Contents" Article in Section 260573.16 "Coordination Studies."

	C. Calculate maximum and minimum contributions of fault-current size.
	1. Maximum calculation shall assume a maximum contribution from the utility and shall assume motors to be operating under full-load conditions.
	2. Calculate arc-flash energy at 85 percent of maximum short-circuit current according to IEEE 1584 recommendations.
	3. Calculate arc-flash energy at 38 percent of maximum short-circuit current according to NFPA 70E recommendations.
	4. Calculate arc-flash energy with the utility contribution at a minimum and assume no motor contribution.

	D. Calculate the arc-flash protection boundary and incident energy at locations in electrical distribution system where personnel could perform work on energized parts.
	E. Include medium- and low-voltage equipment locations, except equipment rated 240 V ac or less fed from transformers less than 125 kVA.
	F. Calculate the limited, restricted, and prohibited approach boundaries for each location.
	G. Incident energy calculations shall consider the accumulation of energy over time when performing arc-flash calculations on buses with multiple sources. Iterative calculations shall take into account the changing current contributions, as the source...
	1. Fault contribution from induction motors shall not be considered beyond three to five cycles.
	2. Fault contribution from synchronous motors and generators shall be decayed to match the actual decrement of each as closely as possible (for example, contributions from permanent magnet generators will typically decay from 10 per unit to three per ...

	H. Arc-flash energy shall generally be reported for the maximum of line or load side of a circuit breaker. However, arc-flash computation shall be performed and reported for both line and load side of a circuit breaker as follows:
	1. When the circuit breaker is in a separate enclosure.
	2. When the line terminals of the circuit breaker are separate from the work location.

	I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum clearing time at two seconds based on IEEE 1584, Section B.1.2.

	3.3 POWER SYSTEM DATA
	A. Obtain all data necessary for conduct of the arc-flash hazard analysis.
	1. Verify completeness of data supplied on one-line diagram on Drawings and under "Preparatory Studies" Paragraph in "Arc-Flash Hazard Analysis" Article. Call discrepancies to Architect's attention.
	2. For new equipment, use characteristics from approved submittals under provisions of action submittals and information submittals for this Project.
	3. For existing equipment, whether or not relocated, obtain required electrical distribution system data by field investigation and surveys conducted by qualified technicians and engineers.

	B. Electrical Survey Data: Gather and tabulate the following input data to support study. Comply with recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that is required to be acquired in the field. Field data gathering shall be unde...
	1. Product Data for overcurrent protective devices specified in other Sections and involved in overcurrent protective device coordination studies. Use equipment designation tags that are consistent with electrical distribution system diagrams, overcur...
	2. Obtain electrical power utility impedance or available short circuit current at the service.
	3. Power sources and ties.
	4. Short-circuit current at each system bus (three phase and line to ground).
	5. Full-load current of all loads.
	6. Voltage level at each bus.
	7. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in percent, and phase shift.
	8. For reactors, provide manufacturer and model designation, voltage rating and impedance.
	9. For circuit breakers and fuses, provide manufacturer and model designation. List type of breaker, type of trip and available range of settings, SCCR, current rating, and breaker settings.
	10. Generator short-circuit current contribution data, including short-circuit reactance, rated kVA, rated voltage, and X/R ratio.
	11. For relays, provide manufacturer and model designation, current transformer ratios, potential transformer ratios, and relay settings.
	12. Busway manufacturer and model designation, current rating, impedance, lengths, size, and conductor material.
	13. Motor horsepower and NEMA MG 1 code letter designation.
	14. Low-voltage conductor sizes, lengths, number, conductor material and conduit material (magnetic or nonmagnetic).
	15. Medium-voltage conductor sizes, lengths, conductor material, conductor construction and metallic shield performance parameters, and conduit material (magnetic or nonmagnetic).


	3.4 LABELING
	A. Apply one arc-flash label on the front cover of each section of the equipment for each equipment included in the study. Base arc-flash label data on highest values calculated at each location.
	B. Each piece of equipment listed below shall have an arc-flash label applied to it:
	1. Motor-control center.
	2. Low-voltage switchboard.
	3. Switchgear.
	4. Medium-voltage switch.
	5. Medium voltage transformers
	6. Low voltage transformers.
	7. Panelboard and safety switch over 250 V.
	8. Applicable panelboard and safety switch under 250 V.
	9. Control panel.

	C. Note on record Drawings the location of equipment where the personnel could be exposed to arc-flash hazard during their work.
	1. Indicate arc-flash energy.
	2. Indicate protection level required.


	3.5 APPLICATION OF WARNING LABELS
	A. Install arc-flash warning labels under the direct supervision and control of Power System Analysis Specialist.

	3.6 DEMONSTRATION
	A. Engage Power Systems Analysis Specialist to train Owner's maintenance personnel in potential arc-flash hazards associated with working on energized equipment and the significance of arc-flash warning labels.



	260923 - LIGHTING CONTROL DEVICES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Photoelectric switches.
	3. Standalone daylight-harvesting switching and dimming controls.
	4. Indoor occupancy and vacancy sensors.
	5. Switchbox-mounted occupancy sensors.
	6. Digital timer light switches.
	7. High-bay occupancy sensors.
	8. Extreme temperature occupancy sensors.
	9. Outdoor motion sensors.
	10. Lighting contactors.
	11. Emergency shunt relays.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which equipment will be attached.
	3. Items penetrating finished ceiling, including the following:
	a. Luminaires.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Control modules.


	B. Field quality-control reports.
	C. Sample Warranty: For manufacturer's warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.
	B. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On manufacturer's website. Provide names, versions, and website addresses for locations of installed software.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period:  Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 ELECTRONIC TIME SWITCHES
	A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying with UL 917.
	1. Listed and labeled as defined in NFPA 70 and marked for intended location and application.
	2. Programs: Eight on-off set points on a 24-hour schedule and an annual holiday schedule that overrides the weekly operation on holidays.
	3. Programs: 24 channels; each channel is individually programmable with eight on-off set points on a 24-hour schedule.
	4. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
	5. Astronomic Time:  All channels.
	6. Automatic daylight savings time changeover.
	7. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.


	2.2 ELECTROMECHANICAL DIAL-TIME SWITCHES
	A. Electromechanical-Dial Time Switches: Comply with UL 917.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off function of a program.
	3. Astronomic time dial.
	4. Eight-Day Program: Uniquely programmable for each weekday and holidays.
	5. Skip-a-day mode.
	6. Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 hours.


	2.3 INDOOR OCCUPANCY AND VACANCY SENSORS
	A. General Requirements for Sensors:
	1. Wall and Ceiling-mounted, solid-state indoor vacancy sensors.
	2. Dual technology.
	3. Integrated power pack.
	4. Hardwired connection to switch and lighting control system.
	5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor turns lights off when the room is unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to turn lights on when coverage area is occupied and turn them off when unoccupied, or to turn off lights that have been manually turned on; with a time delay for turning li...

	7. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.
	8. Power:  Line voltage.
	9. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	10. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	11. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	12. Bypass Switch: Override the "on" function in case of sensor failure.
	13. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected lighting level is present.

	B. Dual-Technology Type:  Wall and Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by oper...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horizon...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch-high ceiling.
	4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of 1000 square feet when mounted48 inches above finished floor.


	2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off switch, suitable for mounting in a single gang switchbox, with provisions for connection to BAS using hardwired connection.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application, and shall comply with California Title 24 (only for projects in CA).
	2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn lights off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.
	4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, and 800-W incandescent.


	2.5 HIGH-BAY OCCUPANCY SENSORS
	A. Description: Solid-state unit. The unit is designed to operate with the lamp and ballasts indicated.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operation: Turn lights on when coverage area is occupied, and to half-power when unoccupied; with a time delay for turning lights to half-power that is adjustable over a minimum range of 1 to 16 minutes.
	3. Continuous Lamp Monitoring: When lamps are dimmed continuously for 24 hours, automatically turn lamps on to full power for 15 minutes for every 24 hours of continuous dimming.
	4. Power: Line voltage.
	5. Operating Ambient Conditions: 32 to 149 deg F.
	6. Mounting: Threaded pipe.
	7. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.
	8. Detector Technology: PIR.
	9. Power and dimming control from the luminaire ballast that has been modified to include the dimming capacitor.

	B. Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting heights from 12 to 50 feet.
	C. Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool for sensor positioning and power port connectors.

	2.6 EXTREME-TEMPERATURE OCCUPANCY SENSORS
	A. Description: Ceiling-mounted, solid-state, extreme-temperature occupancy sensors with a separate power pack.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended application in damp locations.
	2. Operation: Turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 30 minutes.
	3. Operating Ambient Conditions: From minus 40 to plus 125 deg F.
	4. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. Sensor is powered from the power pack.
	5. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	6. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind cover.

	7. Bypass Switch: Override the "on" function in case of sensor failure.
	8. Automatic Light-Level Sensor: Adjustable from 2 to 10 fc; keep lighting off when selected lighting level is present.

	B. Detector Technology: PIR. Ceiling mounted; detect occupants in coverage area by their heat and movement.
	1. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 sq. in..
	2. Detection Coverage (Room): Detect occupancy anywhere in a circular area of 1500 sq. ft. when mounted on a 96-inch-high ceiling.
	3. Detection Coverage (High Bay): Detect occupancy within 25 feet when mounted on a 25-foot-high ceiling.


	2.7 OUTDOOR MOTION SENSORS
	A. Description: Solid-state outdoor motion sensors.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application, and shall comply with California Title 24.
	2. Dual-technology (PIR and ultrasonic) type, weatherproof. 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.. Comply with UL 773A.
	3. Voltage:  Dual voltage, 120- and 277-V type.
	4. Detector Coverage:
	a. Standard Range: 210-degree field of view, with a minimum coverage area of 900 sq. ft..
	b. Long Range: 180-degree field of view and 110-foot detection range.

	5. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	7. Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.
	8. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and help eliminate false "off" switching.
	9. Operating Ambient Conditions: Suitable for operation in ambient temperatures ranging from minus 40 to plus 130 deg F, rated as "raintight" according to UL 773A.


	2.8 LIGHTING CONTACTORS
	A. Description: Electrically operated and mechanically held, combination-type lighting contactors with nonfused disconnect, complying with NEMA ICS 2 and UL 508.
	1. Current Rating for Switching: Listing or rating consistent with type of load served, including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less THD of normal load current).
	2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the point of installation.
	3. Enclosure: Comply with NEMA 250.
	4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type specified for the enclosure.


	2.9 EMERGENCY SHUNT RELAY
	A. Description: NC, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	1. Coil Rating:  120 V.


	2.10 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.3 CONTACTOR INSTALLATION
	A. Comply with NECA 1.
	B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.4 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	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. Testing Agency:  Engage a qualified testing agency to evaluate lighting control devices and perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Lighting control devices will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.8 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and n...
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer equipment if necessary.


	3.9 DEMONSTRATION
	A. Coordinate demonstration of products specified in this Section with demonstration requirements for low-voltage, programmable lighting control systems specified in Section 260943.16 "Addressable-Luminaire Lighting Controls" and Section 260943.23 "Re...
	B. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.



	262416 - PANELBOARDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.
	3. Load centers.
	4. Electronic-grade panelboards.


	1.3 DEFINITIONS
	A. ATS: Acceptance testing specification.
	B. GFCI: Ground-fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. HID: High-intensity discharge.
	E. MCCB: Molded-case circuit breaker.
	F. SPD: Surge protective device.
	G. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and components indicated.
	2. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Include evidence of NRTL listing for SPD as installed in panelboard.
	7. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	8. Include wiring diagrams for power, signal, and control wiring.
	9. Key interlock scheme drawing and sequence of operations.
	10. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device. Includ...


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and GFEP Types:  Two spares for each panelboard.
	3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.


	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 deg F.
	b. Altitude: Not exceeding 6600 feet.


	B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet.

	C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Architect no fewer than two days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.
	3. Comply with NFPA 70E.


	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period:  18 months from date of Substantial Completion.

	B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace SPD that fails in materials or workmanship within specified warranty period.
	1. SPD Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.
	F. Enclosures:  Flush and Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
	b. Outdoor Locations: NEMA 250, Type 3R.
	c. Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
	d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
	e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.

	2. Height: 84 inches maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall have no exposed hardware.
	4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.
	5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with enclosure body. Arrange to isolate individual panel sections.
	7. Finishes:
	a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Same finish as panels and trim.
	c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components.


	G. Incoming Mains:
	1. Location:  Convertible between top and bottom.
	2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main breaker.

	H. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	a. Plating shall run entire length of bus.
	b. Bus shall be fully rated the entire length.

	2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices shall not disturb adjacent units or require removing the main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated from box.
	5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.
	6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear loads in electronic-grade panelboards and others designated on Drawings....
	7. Split Bus: Vertical buses divided into individual vertical sections.

	I. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Terminations shall allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs:  Compression type, with a lug on the neutral bar for each pole in the panelboard.
	5. Ground Lugs and Bus-Configured Terminators:  Mechanical type, with a lug on the bar for each pole in the panelboard.
	6. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material. Locate at opposite end of bus from incoming lugs or main device.
	7. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material. Locate at same end of bus as incoming lugs or main device.
	8. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material and with matching insulating covers. Locate at same end of bus as incoming lugs or main device.
	9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

	J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards or load centers...
	K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	1. Percentage of Future Space Capacity:  20 percent.

	L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
	1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.
	2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.


	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with UL 1449 SPD Type 1.

	2.3 POWER PANELBOARDS
	A. Panelboards: NEMA PB 1, distribution type.
	B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 36 inches high, provide two latches, keyed alike.

	C. Mains:  Circuit breaker.
	D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers.
	F. Branch Overcurrent Protective Devices: Fused switches.

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Mains:  Circuit breaker.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door shall permit access to breaker operating handles and labelin...

	2.5 LOAD CENTERS
	A. Load Centers: Comply with UL 67.
	B. Mains:  Circuit breaker.
	C. Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges secured with flush latch with tumbler lock; keyed alike.
	E. Conductor Connectors: Mechanical type for main, neutral, and ground lugs and buses.

	2.6 PANELBOARDS SERVING GAMES AND DATA CENTER LOADS
	A. Panelboards: NEMA PB 1; with factory-installed, integral SPD; labeled by an NRTL for compliance with UL 67 and UL 1449 after installing SPD.
	B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	C. Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
	D. Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
	E. SPD.
	1. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 100 kA. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	2. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V or 208Y/120 V, three-phase, four-wire circuits shall not exceed the following:
	a. Line to Neutral:  1200 V for 480Y/277 V or 700 V for 208Y/120 V.
	b. Line to Ground:  1200 V for 480Y/277 V or 700 V for 208Y/120 V.
	c. Neutral to Ground:  1200 V for 480Y/277 or V 700 V for 208Y/120 V.
	d. Line to Line:  2000 V for 480Y/277 V or 1200 V for 208Y/120 V.

	3. Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall not exceed the following:
	a. Line to Neutral: 700 V.
	b. Line to Ground: 700 V.
	c. Neutral to Ground: 700 V.
	d. Line to Line: 1200 V.

	4. SCCR: Equal to the SCCR of the panelboard in which installed or exceed 100 kA.
	5. Nominal Rating:  20 kA.

	F. Buses:
	1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
	2. Copper equipment and isolated ground buses.


	2.7 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip Circuit Breakers:
	a. RMS sensing.
	b. Field-replaceable rating plug or electronic trip.
	c. Digital display of settings, trip targets, and indicated metering displays.
	d. Multi-button keypad to access programmable functions and monitored data.
	e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and magnitude of fault that caused the trip.
	f. Integral test jack for connection to portable test set or laptop computer.
	g. Field-Adjustable Settings:
	1) Instantaneous trip.
	2) Long- and short-time pickup levels.
	3) Long and short time adjustments.
	4) Ground-fault pickup level, time delay, and I squared T response.


	4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6-mA trip).
	6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Subfeed Circuit Breakers: Vertically mounted.
	9. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. UL listed for reverse connection without restrictive line or load ratings.
	d. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	e. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
	f. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	g. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	h. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-adjustable 0.1- to 0.6-second time delay.
	i. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes shall have interchangeable rating plugs or electronic adjustable trip units.
	j. Alarm Switch: Single-pole, normally open contact that actuates only when circuit breaker trips.
	k. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	l. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in on or off position.
	m. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.


	B. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 "Fuses."
	2. Fused Switch Features and Accessories:
	a. Standard ampere ratings and number of poles.
	b. Mechanical cover interlock with a manual interlock override, to prevent the opening of the cover when the switch is in the on position. The interlock shall prevent the switch from being turned on with the cover open. The operating handle shall have...



	2.8 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.


	2.9 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set: For testing functions of solid-state trip devices without removing from panelboard. Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to NECA 407.
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NECA 407.
	D. Equipment Mounting:
	1. Install panelboards on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	2. Attach panelboard to the vertical finished or structural surface behind the panelboard.
	3. Comply with requirements for seismic control devices specified in Section 260548.16 "Seismic Controls for Electrical Systems."

	E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	F. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	G. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	H. Mount panelboard cabinet plumb and rigid without distortion of box.
	I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel slotted supports vertically.
	K. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.
	2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written instructions.

	L. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	M. Install filler plates in unused spaces.
	N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below slab not on grade.
	O. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	P. Mount spare fuse cabinet in accessible location.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard...
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	D. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Perform optional tests. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so joints and connections are accessible to portable scanner.
	b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.
	c. Instruments and Equipment:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.



	E. Panelboards will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent Protective Device Coordination Study."
	C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes to achieve load balancing, inform Architect of effect on phase color co...
	1. Measure loads during period of normal facility operations.
	2. Perform circuit changes to achieve load balancing outside normal facility operation schedule or at times directed by the Architect. Avoid disrupting services such as fax machines and on-line data processing, computing, transmitting, and receiving e...
	3. After changing circuits to achieve load balancing, recheck loads during normal facility operations. Record load readings before and after changing circuits to achieve load balancing.
	4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed 20 percent.


	3.6 PROTECTION
	A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature according to manufacturer's written instructions.



	262713 - ELECTRICITY METERING BY UTILITY
	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 work to accommodate utility company revenue meters, and Owner's electricity meters used to manage the electrical power system.

	1.3 DEFINITIONS
	A. KY or KYZ Pulse: Term used by the metering industry to describe a method of measuring consumption of electricity (kWh) that is based on a relay opening and closing in response to the rotation of the disk in the meter. Electronic meters generate pul...

	1.4 ACTION SUBMITTALS
	A. Product Data:
	1. For each type of meter.
	2. For metering infrastructure components.

	B. Shop Drawings: For electricity-metering equipment.
	1. Include elevation views of front panels of control and indicating devices and control stations.
	2. Include diagrams for power, signal, and control wiring.
	3. Wire Termination Diagrams and Schedules: Include diagrams for power, signal, and control wiring. Identify terminals and wiring designations and color-codes to facilitate installation, operation, and maintenance. Indicate recommended types, wire siz...
	4. Include series-combination rating data for modular meter centers with main disconnect device.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.
	C. Sample Warranty: For special warranty.

	1.6 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accordi...
	1. Architect shall be notified and issued written permission no fewer than two days in advance of proposed interruption of electrical service.


	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An NRTL.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of metering equipment that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Damage from transient voltage surges.

	2. Warranty Period: Cost to repair or replace any parts for two years from date of Substantial Completion.
	3. Extended Warranty Period: Cost of replacement parts (materials only, f.o.b. the nearest shipping point to Project site), for eight years, that failed in service due to transient voltage surges.


	1.9 COORDINATION
	A. Electrical Service Connections:
	1. Coordinate with utility companies and utility-furnished components.
	a. Comply with requirements of utility providing electrical power services.
	b. Coordinate installation and connection of utilities and services, including provision for electricity-metering components.




	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 916.

	2.2 UTILITY METERING INFRASTRUCTURE
	A. Install metering accessories furnished by the utility company, complying with its requirements.
	B. Utility-Furnished Meters: Connect data transmission facility of metering equipment installed by the Utility.
	1. Data Transmission: Transmit pulse data over control-circuit conductors, classified as Class 1 per NFPA 70, Article 725.

	C. Current-Transformer Cabinets: Comply with requirements of electrical-power utility company.
	D. Meter Sockets:
	1. Comply with requirements of electrical-power utility company.
	2. Meter Sockets: Steady-state and short-circuit current ratings shall meet indicated circuit ratings.

	E. Modular Meter Center: Factory-coordinated assembly of a main service disconnect device, wireways, meter socket modules, and feeder circuit breakers arranged in adjacent vertical sections complete with interconnecting buses.
	1. Comply with requirements of utility company for meter center.
	a. Comply with UL 67.

	2. Housing: NEMA 250, Type 3R enclosure.
	3. Meter Socket Rating: Coordinated with connected feeder circuit rating.
	4. Minimum Short-Circuit Rating:  65,000 A symmetrical at rated voltage.
	5. Steady-state and short-circuit current ratings shall have ratings that match connected circuit ratings.
	6. Main Disconnect Device: Circuit breaker, series-combination rated for use with downstream feeder and branch circuit breakers and having an adjustable magnetic trip setting for circuit-breaker frame sizes of 250 A and larger. Comply with requirement...
	7. Feeder Circuit Breakers: Series-combination-rated molded-case units, rated to protect downstream circuit breakers and to house load centers and panelboards that have 10,000-A interrupting capacity.
	a. Identification: Complying with requirements in Section 260553 "Identification for Electrical Systems."
	b. Physical Protection: Tamper resistant, with hasp for padlock.

	8. Surge Protection for Main Disconnect: Factory installed, integrally mounted, UL 1449 Type 1. Comply with Section 264313 "Surge Protection for Low-Voltage Electrical Power Circuits."

	F. Arc-Flash Warning Labels;
	1. Labels: Comply with requirements for "Arc-Flash Warning Labels" in Section 260574 "Overcurrent Protective Device Arc-Flash Study." Apply a 3-1/2-by-5-inch thermal transfer label of high-adhesion polyester for each work location included in the anal...
	a. The label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," and shall include the following information taken directly from the arc-flash hazard analysis:
	1) Location designation.
	2) Nominal voltage.
	3) Flash protection boundary.
	4) Hazard risk category.
	5) Incident energy.
	6) Working distance.
	7) Engineering report number, revision number, and issue date.




	2.3 ELECTRICITY METERS
	A. System Description: Able to meter designated activity loads, with or without external alarm, control, and communication capabilities, or other optional features.
	1. Comply with ANSI C12.1 and ANSI C12.20, 0.2 accuracy class.
	2. Ambient Temperature: Minus 22 deg F to plus 158 deg F.
	3. Humidity: Zero to 95 percent, noncondensing.

	B. General Requirements for Meters:
	1. Certify that meters comply with ANSI C12.20 requirements by a laboratory accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) of the National Institute of Standards and Technology (NIST). The laboratory shall use test equip...
	2. Enclosure: Supplied by meter manufacturer, NEMA 250, Type 3R minimum, with provisions for locking or sealing.
	3. Identification: Comply with requirements in Section 260553 "Identification for Electrical Systems."
	a. Type:  Split core, complying with recommendation of meter manufacturer.


	C. kWh Meter: Electronic single-phase and three-phase meters, measuring electricity use.
	1. Voltage and Phase Configuration: Meter shall be designed for use on circuits with voltage rating and phase configuration indicated for its application.

	D. Current-Transformer Cabinet: Size and configuration as recommended by metering equipment manufacturer for use with indicated connected feeder and sensors.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with equipment installation requirements in NECA 1.
	B. Install meters furnished by utility company. Install raceways and equipment according to utility company's written instructions. Provide empty conduits for metering leads and extend grounding connections as required by utility company.
	C. Install modular meter center according to switchboard installation requirements in NECA 400.
	D. Install arc-flash labels as required by NFPA 70.
	E. Wiring Method:
	1. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	2. Minimum conduit size shall be 1-1/4 inch.


	3.2 IDENTIFICATION
	A. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	1. Series Combination Warning Label: Self-adhesive labels, with text as required by NFPA 70.
	2. Equipment Identification Labels: Self-adhesive labels with clear protective overlay. For residential meters, provide an additional card holder suitable for printed, weather-resistant card with occupant's name.




	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. Straight-blade convenience, isolated-ground, and tamper-resistant receptacles.
	2. GFCI receptacles.
	3. Toggle switches.
	4. Wall plates.


	1.3 DEFINITIONS
	A. Abbreviations of Manufacturers' Names:
	1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
	2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
	3. Leviton: Leviton Mfg. Company, Inc.
	4. Pass & Seymour: Pass& Seymour/Legrand.

	B. EMI: Electromagnetic interference.
	C. GFCI: Ground-fault circuit interrupter.
	D. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	E. RFI: Radio-frequency interference.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.

	D. Devices for Owner-Furnished Equipment:
	1. Receptacles: Match plug configurations.
	2. Cord and Plug Sets: Match equipment requirements.

	E. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

	2.3 GFCI RECEPTACLES
	A. General Description:
	1. 125 V, 20 A, straight blade, feed-through type, self-test type.
	2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles:
	1. All 15A and 20A, 125V and 250V non-locking receptacles shall be listed as “Weather Resistant” type in Damp and wet locations.

	C. Tamper-Resistant, Duplex GFCI Convenience Receptacles:

	2.4 HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES
	A. Hazardous (Classified) Locations Receptacles: Comply with NEMA FB 11 and UL 1010.

	2.5 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	C. Key-Operated Switches: 120/277 V, 20 A.
	1. Description: Single pole, with factory-supplied key in lieu of switch handle.

	D. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for use with mechanically held lighting contactors.
	E. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in lieu of switch handle.

	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. Color determined by architect.
	3. Material for Finished Spaces: 0.035-inch- thick, satin-finished, Type 302 stainless steel.
	4. Material for Unfinished Spaces: Galvanized steel.
	5. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	2.7 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.
	2. Device cover plates shall be metal.



	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 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.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.
	H. 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.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
	2. Test Instruments: Use instruments that comply with UL 1436.
	3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	D. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	E. Test straight-blade convenience outlets in patient-care areas for the retention force of the grounding blade according to NFPA 99. Retention force shall be not less than 4 oz..
	F. Wiring device will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.



	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 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	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 indicat...
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.


	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Samples: For each luminaire and for each color and texture with standard factory-applied finish.
	D. Samples for Initial Selection: For each type of luminaire with custom factory-applied finishes.
	1. Include Samples of luminaires and accessories involving color and finish selection.

	E. Samples for Verification: For each type of luminaire.
	1. Include Samples of luminaires and accessories to verify finish selection.

	F. Product Schedule: For luminaires and lamps.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Luminaires.
	2. Suspended ceiling components.
	3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the plane of the luminaires.
	4. Structural members to which equipment and or luminaires will be attached.
	5. Initial access modules for acoustical tile, including size and locations.
	6. Items penetrating finished ceiling, including the following:
	a. Other luminaires.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Ceiling-mounted projectors.

	7. Moldings.

	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Seismic Qualification Certificates: For luminaires, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.

	D. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
	E. Product Certificates: For each type of luminaire.
	F. Product Test Reports: For each luminaire, for tests performed by a qualified testing agency.
	G. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. 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.


	1.8 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP fo...
	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.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.10 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified and the luminaire will be fully operational during and after the seismic event."


	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. 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 ANSI C81.61 or IEC 60061-1.


	C. CRI of minimum of 80. CCT as specified on drawings.
	D. Rated lamp life of 50,000 hours to L90.
	E. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	F. Internal driver.
	G. Nominal Operating Voltage: 120 V ac.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	H. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Powder-coat finish.


	2.3 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	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 fal...
	C. Diffusers and Globes:
	1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	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.



	2.4 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.5 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	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-diameter aircraft cable supports adjustable to 120 inches in length.
	2. Ceiling mount with pendant mount
	3. Ceiling mount with hook mount.

	H. Suspended Luminaire Support:
	1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box vertically to building structure using approved ...
	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 STARTUP SERVICE
	A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Luminaire Lighting Controls."
	B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting Controls."

	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-nor...
	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.




	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.
	3. Luminaire-mounted photoelectric relays.

	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. 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 indicat...
	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. Photoelectric relays.
	8. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.

	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Samples: For each luminaire and for each color and texture indicated with factory-applied finish.
	D. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.
	E. Delegated-Design Submittal: For luminaire supports.
	1. Include design calculations for luminaire supports and seismic restraints.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Luminaires.
	2. Structural members to which equipment and luminaires will be attached.
	3. Underground utilities and structures.
	4. Existing underground utilities and structures.
	5. Above-grade utilities and structures.
	6. Existing above-grade utilities and structures.
	7. Building features.
	8. Vertical and horizontal information.

	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each type of the following:
	1. Luminaire.
	2. Photoelectric relay.

	E. Product Test Reports: For each luminaire, for tests performed by a qualified testing agency.
	F. Source quality-control reports.
	G. Sample warranty.

	1.6 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.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each type.
	2. Glass, Acrylic, and Plastic Lenses, Covers, and Other Optical Parts: One for every 100 of each type and rating installed. 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.


	1.8 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 fo...
	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.
	F. Mockups: For exterior luminaires, complete with power and control connections.
	1. Obtain Architect's approval of luminaires in mockups before starting installations.
	2. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed work.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.

	1.10 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.

	1.11 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: 5 year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified and the luminaire will be fully operational during and after the seismic event."


	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. UL Compliance: Comply with UL 1598 and listed for wet location.
	E. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	F. Bulb shape complying with ANSI C79.1.
	G. CRI of 80. CCT as specified on drawings.
	H. L70 lamp life of 50,000 hours.
	I. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	J. Internal driver.
	K. Nominal Operating Voltage: 120 V ac or 208 V ac.
	L. Lamp Rating: Lamp marked for outdoor use and in enclosed locations.
	M. Source Limitations: Obtain luminaires from single source from a single manufacturer.
	N. Source Limitations: For luminaires, 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-MOUNTED PHOTOELECTRIC RELAYS
	A. Comply with UL 773 or UL 773A.
	B. Contact Relays: Factory mounted, single throw, designed to fail in the on position, and factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay.
	1. Relay with locking-type receptacle shall comply with ANSI C136.10.
	2. Adjustable window slide for adjusting on-off set points.


	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 fal...
	D. Diffusers and Globes:
	1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	1. White Surfaces: 85 percent.
	2. Specular Surfaces: 83 percent.
	3. Diffusing Specular Surfaces: 75 percent.

	G. 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.

	H. 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), comp...
	a. Color:  Verify with Architect.


	D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, from u...
	2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
	a. Color: As selected from manufacturer's standard catalog of colors.
	b. Color: Match Architect's sample of manufacturer's standard or custom color.
	c. Color: As selected by Architect from manufacturer's full range.



	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 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is substantially complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 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. Install lamps in each luminaire.
	D. Fasten luminaire to structural support.
	E. 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.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.

	G. Wiring Method: Install cables in raceways. Conceal raceways and cables.
	H. Install luminaires level, plumb, and square with finished grade unless otherwise indicated. Install luminaires at height and aiming angle as indicated on Drawings.
	I. Coordinate layout and installation of luminaires with other construction.
	J. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources, favoring a north orientation.
	K. 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.

	3.4 BOLLARD LUMINAIRE INSTALLATION:
	A. Align units for optimum directional alignment of light distribution.
	1. Install on concrete base with top 4 inches above finished grade or surface at luminaire location. Cast conduit into base, and shape base to match shape of bollard base. Finish by troweling and rubbing smooth. Concrete materials, installation, and f...


	3.5 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES
	A. Aim as indicated on Drawings.
	B. Install on concrete base with top 4 inchesabove finished grade or surface at luminaire location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials, installation, and finishing are specified in Section 033000 "Ca...

	3.6 CORROSION PREVENTION
	A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.
	B. 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. 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.

	3.9 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell relays.

	3.10 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-nor...
	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.






