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DOCUMENT 004373 — BID ITEM APPLICABLE SECTIONS

1.1

A.

PROPOSED SCHEDULE OF VALUES FORM

Proposed Schedule of Values Form: Provide a breakdown of the bid amount, including
alternates, in the following format:

Bid Item | Description Applicable Section
Applicable to all Bid Items and Bid Section 011000
Alternate Items Section 012500

Section 013300
Section 014000
Section 016000
Section 017300
Section 017700
Section 017823
Section 017839
Section 061000
1 Mobilization, Staging Area and Section 015000
Demobilization
2 Temporary Construction/Weather Section 015000
and Security Protection
3 Removal, Demolition, Trenching, Section 017419
Waste Management and Green Section 024119
Halo Tracking
4 Exterior Access Ramps, Landings Section 055120
and Railings, Modular Aluminum
Stair and Handrail
5 Exterior Perforated Panels Section 057510
6 Metal Doors, Frame and Hardware Section 081113
Section 087100
7 Interior Floor Finishes
Section 079200
Section 093013
8 Interior Wall and Ceiling Finishes Section 079200
Section 092900

PROPOSED SCHEDULE OF VALUES FORM
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Section 099124
Section 102600

Signage

Section 101423.16

10

Toilet Accessories

Section 102800

11

Mechanical Components

Section 230529
Section 230553
Section 230593
Section 233113
Section 233300
Section 233423

12

Plumbing Fixtures

Section 220500
Section 220523
Section 220529
Section 220553
Section 220719
Section 221116
Section 221119
Section 221316
Section 221319
Section 224200
Section 224713

13

Electrical Components

Section 260500
Section 260519
Section 260526
Section 260533
Section 260553
Section 260923
Section 262416
Section 262726
Section 265100

Alternate
Bid Item

Description

Applicable Section

1

Ornamental Steel Fence and
Hardware

Section 323100

PROPOSED SCHEDULE OF VALUES FORM
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END OF DOCUMENT 004373
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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

Section Includes:

1. Project information.

2. Work covered by Contract Documents.
3. Contractor's use of site and premises.
4. Coordination with occupants.

5. Work restrictions.

6. Specification conventions.

PROJECT INFORMATION

Project Identification: K-Dock Restroom Renovation.

1. Project Location: 201 University Avenue, Berkeley, CA 94710.
Owner: City of Berkeley Parks, Recreation & Waterfront.

Architect: TranSystems Corporation.

Architect's Consultants: Architect has retained the following design professionals, who have
prepared designated portions of the Contract Documents:

1. Mechanical, Plumbing and Electrical Engineering: GHD, Inc.

WORK COVERED BY CONTRACT DOCUMENTS
The Work of Project is defined by the Contract Documents and consists of the following:

1. Security enhancements, reconfiguration, and interior improvements to the K-Dock
Restrooms and other Work indicated in the Contract Documents.

Type of Contract:

1. Project will be constructed under a single prime contract.

CONTRACTOR'S USE OF SITE AND PREMISES

Limits on Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do
not disturb portions of Project site beyond areas in which the Work is indicated.
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B. Condition of Existing Building: Maintain portions of existing building affected by construction
operations in a weathertight condition throughout construction period. Repair damage caused by
construction operations.

C.  Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and
hardscaping affected by construction operations throughout construction period. Repair damage
caused by construction operations.

1.5 COORDINATION WITH OCCUPANTS
A.  Full Owner Occupancy: Owner will occupy site and adjacent building areas during entire
construction period. Cooperate with Owner during construction operations to minimize conflicts
and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-day
operations. Maintain existing exits unless otherwise indicated.
1.6 WORK RESTRICTIONS

A.  Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets, work on public streets, rights of way,
and other requirements of authorities having jurisdiction.

B.  On-Site Work Hours: Limit work to normal business working hours of 8:00 a.m. to 5:00 p.m.,
Monday through Friday, unless otherwise indicated.

C.  Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.

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

1. Notify Owner not less than two days in advance of proposed disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.
E. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages,

and other controlled substances on Project site is not permitted.

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

G. Employee Screening: Comply with Owner's requirements for drug and background screening of
Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.
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1.7 SPECIFICATION CONVENTIONS

A.  Division 00 Contracting Requirements: General provisions of the Contract, including General
and Supplementary Conditions, apply to all Sections of the Specifications.

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

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
PART 4 - MEASUREMENT AND PAYMENT
4.1 MEASUREMENT AND PAYMENT
A.  The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in

the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 011000
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes administrative and procedural requirements for substitutions.

1.2 DEFINITIONS

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

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

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

1. Research reports evidencing compliance with building code in effect for Project,
from ICC-ES.
J- 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.

k. 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.

m.  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.

[a—

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

1.4 QUALITY ASSURANCE

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

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

a. Requested substitution is consistent with the Contract Documents and will produce
indicated results.
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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.
B. Substitutions for Convenience: Architect will consider requests for substitution if received

within 60 days after the Notice to Proceed. Requests received after that time may be considered
or rejected at discretion of Architect.

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

a.

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

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

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.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work outlined in this section, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.
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END OF SECTION 012500
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

Section Includes:

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

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."

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."

SUBMITTAL SCHEDULE

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.

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

Project name.

Date.

Name of Architect.

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.

8. Category and type of submittal.

9. Submittal purpose and description.

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

11. Drawing number and detail references, as appropriate.

12.  Indication of full or partial submittal.

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

14.  Other necessary identification.

15. Remarks.

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

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

construction activities.

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

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. 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.
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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:
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 unless
submittal based on Architect's digital data drawing files is otherwise permitted.

1. 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.
Seal and signature of professional engineer if specified.

e s g
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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:

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 o o

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample
characteristics, and identification information for record.

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

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

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

6. 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.

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:
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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 information specified.

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 applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

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.

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.

H.  Test and Research Reports:

1.

Compeatibility 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.
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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:

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.

Qe s o

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, 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.
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1.9

ARCHITECT'S REVIEW

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.

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.

Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Architect.

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

Architect will return without review submittals received from sources other than Contractor.

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.

The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work outlined in this section, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

SUMMARY

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

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.

L. 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.

DEFINITIONS

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.

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

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).

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

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."

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.
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G.  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.

1.4 CONFLICTING REQUIREMENTS

A.  Conlflicting 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 REPORTS AND DOCUMENTS

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

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.
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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.

1.6 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.

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

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 activities indicated.

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

G.  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.

H.  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.

1.7 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, and the
Contract Sum will be adjusted by Change Order.

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.

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.
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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 Contract Documents.

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 013300 "Submittal
Procedures."

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, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

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 sufficiently in advance of
operations to permit assignment of personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
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.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

C.

TEST AND INSPECTION LOG
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.

el e e

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

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

REPAIR AND PROTECTION

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

L. 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.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 014000
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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.

B.  Related Requirements:

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.

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, including, but not limited to Architect, testing agencies, and
authorities having jurisdiction.

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.

PART 2 - PRODUCTS

2.1 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 UTILITY INSTALLATION

A.  Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyauititis,
and drinking water for use of construction personnel. Provide temporary toilets and wash fz
for the general public while the existing restroom is closed for construction. Comply with
requirements of authorities having jurisdiction for type, number, location, operation, and
maintenance of fixtures and facilities
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SUPPORT FACILITIES INSTALLATION
Storage and Staging: Use designated areas of Project site for storage and staging needs.

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

1. Identification Signs: Provide up to two project identification signs at locations as directed
by Owner.
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 as required for construction personnel and
visitors.
3. Maintain and touch up signs so they are legible at all times.

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."

SECURITY AND PROTECTION FACILITIES INSTALLATION

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.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using materials approved by authorities
having jurisdiction.

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

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.

Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.
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34 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.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 1, “Mobilization, Staging
Area and Demobilization” and Bid Item No. 2, “Temporary Construction/Weather and Security
Protection” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved in temporary facilities and controls complete
in place, as shown on the plans, as specified in the Standard Specifications and these special
provisions, and as directed by the City’s Representative.

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

SUMMARY

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.

Related Requirements:

L.

Section 012500 "Substitution Procedures" for requests for substitutions.

DEFINITIONS

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.

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. Manufacturer's published attributes and characteristics of basis-of-design
product also establish salient characteristics of products for purposes of evaluating
comparable products.
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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.  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 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.

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

L.

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.

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.

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 unless otherwise indicated.

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

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 unless otherwise indicated.

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

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
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2.2

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.

COMPARABLE PRODUCTS

Conditions for Consideration of Comparable Products: Architect will consider Contractor's
request for comparable product when the following conditions are satisfied. If the following
conditions are not satisfied, Architect may return requests without action, except to record
noncompliance with the following requirements:

1. Evidence that proposed product does not require revisions to the Contract Documents, is
consistent with the Contract Documents, will produce the indicated results, and is
compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those of the named
basis-of-design product. Significant product qualities include attributes, such as type,
function, in-service performance and physical properties, weight, dimension, durability,
visual characteristics, and other specific features and requirements.

3. Evidence that proposed product provides specified warranty.

4. List of similar installations for completed projects, with project names and addresses and
names and addresses of architects and owners, if requested.

5. Samples, if requested.

Architect's Action on Comparable Products Submittal: If necessary, Architect will request
additional information or documentation for evaluation, as specified in Section 013300
"Submittal Procedures."

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures."
2. Use product specified if Architect does not issue a decision on use of a comparable
product request within time allocated.

Submittal Requirements: When acceptable to Architect, incorporate specified submittal
requirements of individual Specification Section in combined submittal for comparable
products. Approval by the Architect of Contractor's request for use of comparable product and
of individual submittal requirements will also satisfy other submittal requirements.

PRODUCT REQUIREMENTS 016000 - 4



PART 3 - EXECUTION (Not Used)
PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 016000
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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.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.
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B.  Related Requirements:

1. Section 011000 "Summary" for limits on use of Project site.
2. Section 017700 "Closeout Procedures" for submitting Project Record Documents,
replacing defective work, and final cleaning.
3. 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 QUALITY ASSURANCE

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

1. Structural Elements: When cutting and patching structural elements, 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.

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.
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B.

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

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

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

A.

B.

MATERIALS

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 hazardous.

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

A.

B.

C.

PREPARATION

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.

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.
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32 INSTALLATION

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

—

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.

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

4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and
90 inches (2300 mm) in unoccupied spaces, 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.

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 installing products to comply with
indicated requirements.

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

L 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.
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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.

CUTTING AND PATCHING

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

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

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.

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.

3. 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.

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

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

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.

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

a. Where patching occurs in a painted surface, prepare substrate and apply primer and
intermediate paint coats appropriate for substrate over the patch, and apply final
paint coat over entire unbroken surface containing the patch, corner to corner of
wall and edge to edge of ceiling. Provide additional coats until patch blends with
adjacent surfaces.

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

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

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

34 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 (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark
containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

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.

L.

EXECUTION

Remove liquid spills promptly.
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3.5

3.6

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.

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.

STARTING AND ADJUSTING

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.
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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.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 017300

EXECUTION 017300 - 7



SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A.

B.

C.

A.

A.

SUMMARY

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

DEFINITIONS

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

Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling,
or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated
spoil areas on Owner’s property.

ACTION SUBMITTALS

Waste Management Plan: Submit plan within 7 days of date established for the Notice to
Proceed.

WASTE MANAGEMENT PLAN

General: Develop a waste management plan according to requirements in this Section. Plan
shall consist of waste identification, waste reduction work plan, and cost/revenue

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

PLAN IMPLEMENTATION

General: Implement approved waste management plan. Provide handling, containers, storage,
signage, transportation, and other items as required to implement waste management plan
during the entire duration of the Contract.
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33

Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
General: Recycle paper and beverage containers used by on-site workers.

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

Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate
recyclable waste by type at Project site to the maximum extent practical according to approved
construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste until
removed from Project site. Include list of acceptable and unacceptable materials at each
container and bin.

a. Inspect containers and bins for contamination and remove contaminated materials
if found.
2. Stockpile processed materials on-site without intermixing with other materials. Place,

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

Store components off the ground and protect from the weather.

4. Remove recyclable waste from Owner's property and transport to recycling receiver or
processor as often as required to prevent overfilling bins.

W

RECYCLING DEMOLITION WASTE

Wood Materials: Sort and stack members according to size, type, and length. Separate lumber,
engineered wood products, panel products, and treated wood materials.

Metals: Separate metals by type.

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

Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry
location. Remove edge trim and sort with other metals. Remove and dispose of fasteners.

Piping: Reduce piping to straight lengths and store by material and size. Separate supports,
hangers, valves, sprinklers, and other components by material and size.

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

Lamps: Separate lamps by type and store according to requirements in 40 CFR 273.
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3.5

A.

B.

C.

D.

A.

B.

C.

RECYCLING CONSTRUCTION WASTE

Packaging:

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

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from

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

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

Wood Materials:

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry
location.

1. Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile chipper or
hammer mill. Screen out paper after grinding.

Paint: Seal containers and store by type.

DISPOSAL OF WASTE

General: Except for items or materials to be salvaged or recycled, remove waste materials from
Project site and legally dispose of them in a landfill or incinerator acceptable to authorities
having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

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

General: Except for items or materials to be salvaged or recycled, remove waste materials and
legally dispose of at designated spoil areas on Owner’s property.

Burning: Do not burn waste materials.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 3, “Removal, Demolition,
Trenching, Waste Management and Green Halo Tracking” shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work
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involved in construction waste management and disposal in place, as shown on the plans, as
specified in the Standard Specifications and these special provisions, and as directed by the
City’s Representative.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.4

A.

SUMMARY

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

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.

ACTION SUBMITTALS
Product Data: For each type of cleaning agent.
Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

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

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

Field Report: For pest-control inspection.

SUBSTANTIAL COMPLETION PROCEDURES

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.

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.
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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 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.

N

SNk W

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.
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.

1.5 FINAL COMPLETION PROCEDURES

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

1. 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.

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

3. 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 inspection or notify Contractor of
unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection
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1.6

1.7

A.

A.

B.

C.

or will notify Contractor of construction that must be completed or corrected before certificate
will be issued.

LIST OF INCOMPLETE ITEMS

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. Organize list of spaces in sequential order, listed by room or space number.

2. Organize items applying to each space by major element, including categories for
ceilings, individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

oo o

4. Submit list of incomplete items in the following format:

a. MS Excel Electronic File: Architect will return annotated file.

SUBMITTAL OF PROJECT WARRANTIES

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 by email to Architect.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

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

1
m.
n

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 plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
Clean strainers.
Leave Project clean and ready for occupancy.

C.  Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities
and Controls." Prepare written report.
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D.  Construction Waste Disposal: Comply with waste-disposal requirements in Section 017419
"Construction Waste Management and Disposal."”

3.2 REPAIR OF THE WORK

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

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

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

1. Operation and maintenance documentation directory manuals.
2. Emergency manuals.

3. Systems and equipment operation manuals.

4. Systems and equipment maintenance manuals.

5. Product maintenance manuals.

CLOSEOUT SUBMITTALS

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.

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

1. Submit by email to Architect. Enable reviewer comments on draft submittals.

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.

Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and

maintenance documentation.

FORMAT OF OPERATION AND MAINTENANCE MANUALS

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

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. 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.  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 EMERGENCY MANUALS
A.  Emergency Manual: Assemble a complete set of emergency information indicating procedures

for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.
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B. Content: Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

C.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

PN R WD =

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

E. Emergency Procedures: Include the following, as applicable:
L. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.

1.6 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.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

A A A e
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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.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.
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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.

1.7 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
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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.

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 contained in record Drawings to
ensure correct illustration of completed installation.

1.8 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.
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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.

M

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.

Nk W=

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

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)

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 017823

OPERATION AND MAINTENANCE DATA 017823 -6



SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

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

1. Record Drawings.
2. Record specifications.
3. Record Product Data.

Related Requirements:

L. Section 017823 "Operation and Maintenance Data" for operation and maintenance
manual requirements.

CLOSEOUT SUBMITTALS

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. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one set(s) of file
prints.

2)  Architect will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.

b. Final Submittal:
1) Submit Record Digital Data Files.
2)  Plot each drawing file, whether or not changes and additional information
were recorded.

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

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.
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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 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.

o a0 T

2. 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 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.

BECRTER SO AL oW

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.

B.  Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Architect.

C.  When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as
follows:
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1. Format: Same digital data software program, version, and operating system as for the
original Contract Drawings.

2. Incorporate changes and additional information previously marked on record prints.
Delete, redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Architect for resolution.

4. Architect will furnish Contractor with one set of digital data files of the Contract

Drawings for use in recording information.

D.  Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable
paper cover sheets. Include identification on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.

3. Record Digital Data Files: Organize digital data information into separate electronic files

that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.
4. Identification: As follows:

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of Architect.

Name of Contractor.

o0 ow

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. For each principal product, indicate whether Record Product Data has been submitted in

operation and maintenance manuals instead of submitted as Record Product Data.
3. Note related Change Orders, Record Product Data, 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.
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C.

1.6

A.

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

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

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

Format: Submit Record Product Data as annotated PDF electronic file.

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

MAINTENANCE OF RECORD DOCUMENTS

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)

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 017839
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

PART 2 -

2.1

A.

A.

SUMMARY
Section Includes:

1. Demolition and removal of selected portions of building or structure.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

FIELD CONDITIONS

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.

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

PRODUCTS

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.
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PART 3 - EXECUTION

3.1

32

33

A.

EXAMINATION

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

Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure or
adjacent structures during selective building demolition operations.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

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

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. Arrange to shut off utilities with utility companies.

2. 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. Disconnect, demolish, and remove plumbing systems, equipment, and components
indicated on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

PROTECTION

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

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.

Remove temporary barricades and protections where hazards no longer exist.
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3.5

SELECTIVE DEMOLITION

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 hammering and
chopping. Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.
3. Do not use cutting torches until work area is cleared of flammable materials. At

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.

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

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

6. Dispose of demolished items and materials promptly. Comply with requirements in

Section 017419 "Construction Waste Management and Disposal.”

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.

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

CLEANING

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. Comply with requirements specified in Section 017419 "Construction Waste

Management and Disposal."
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.
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PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 3, “Removal, Demolition,
Trenching, Waste Management and Green Halo Tracking” shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work
involved in selective demolition complete in place, as shown on the plans, as specified in the
Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 024119
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SECTION 055120 - MODULAR ALUMINUM RAMPS AND STEPS

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY
Section Includes:

1. Prefabricated modular aluminum access ramps and steps.

DESIGN AND PERFORMANCE REQUIREMENTS

Design shall conform to ADA Standards for Accessibility Design and applicable local codes
and standards.

Design landings and ramps for a minimum uniform live load of 100 lbs/sf and a concentrated
vertical load of 300 lbs distributed uniformly over an area of 1 sf.

Handrails and Guardrails: Provide handrails and railings capable of withstanding the following
structural loads without exceeding allowable design working stress of materials for handrails,
railings, anchors, and connections:

1. Handrails and guardrails shall be designed and constructed to resist a single concentrated
load of 200 Ibs applied at any point and in any direction at the top of the handrail or
guardrail.

2. Handrails and guardrails shall be designed and constructed for a load of 50 1bs/If applied
horizontally at the required guardrail height and a simultaneous load of 100 1bs/If applied
vertically downward at the top of the guardrail.

Corrosion Resistance: Separate incompatible materials to prevent galvanic corrosion.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: Include drawings showing plans, elevations, sections, and details of

components. Show member sizes and part identification, fasteners, anchor requirements,

fittings, and evidence of compliance with structural performance requirements.

1. Design under direct supervision of Professional Engineer experienced in design of this
Work and licensed at Project location.

Samples: For each finish product specified, two samples, minimum size 6 inches square,
representing actual product, color, and patterns.
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PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

G.

MATERIALS

Ramp Sections and Steps shall be constructed using 6000 series aluminum alloy with 6061-T6
or 6005-T5 being used for structural components.

Mechanical Fasteners: Aluminum, stainless steel or other non-corrosive materials compatible
with aluminum members, trim, hardware, anchors and other components of the modular system.

DESIGN

Dimensions of all ramp sections shall be as indicated on drawings and have a minimum 1:12
slope when assembled.

Ramp edges shall have a 4” tall (minimum) curb or a barrier which does not allow passage of a
4 diameter sphere.

The walking surface of the ramp, step, and landing shall be continuous, without gaps, and shall
have extruded slip resistant surface.

Step risers shall be between 7” maximum and 4” minimum high and shall be closed.
Legs shall be designed to support the ramp and landing/platform sections.

Handrails shall be designed to resist a single concentrated load of 200 pounds applied at any
point and in any direction at the top of the handrail and to transfer this load through the supports
to the structure.

Handrail gripping surface shall be smooth and continuous throughout ramp sections, steps and
landing, returning to a guard or wall that is not more than 1/4” from the end of the handrail
termination.

The handrail shall be 1-1/2” diameter tubing. The top of the handrail shall be 36 above the
walking surface. The height of the handrail above the finish surface shall be uniform, not less
than 34” and not more than 38”.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION
Do not begin installation until substrates have been properly prepared.

Verify field conditions are acceptable and ready to receive work.
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A.

B.

PREPARATION

Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

INSTALLATION

Install in accordance with manufacturer’s installation instructions and approved shop drawings.
Install components plumb and level, accurately fitted, free from distortion or defects.

Conceal bolts and screws whenever possible.

All legs should land on a solid surface.

Anchor assembly using anchors recommended by manufacturer.

PROTECTION
Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 4, “Exterior Access Ramps,
Landings and Railings, Modular Aluminum Stair and Handrail” shall include full compensation
for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work
involved in modular aluminum ramps complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.

END OF SECTION 055120
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SECTION 057510 — PERFORATED METAL PANELS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

SUMMARY
Section Includes:

1. Perforated metal sheet panels used to fabricate screens.

ACTION SUBMITTALS
Product Data: For each type of product.

Samples: 8 by 10 inches minimum size sample in selected perforation pattern and finish.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PERFORATED METAL PANELS

Basis of Design Product: Metro Design 2-7/16 inch by 5-3/16 inch mesh by Ametco
Manufacturing Corporation, or approved equivalent.

Factory Finish: Hot-dip galvanized zinc coating in accordance with ASTM A123.
Polyester Powder Coating: Electrostatically applied colored polyester powder coating heat

cured to chemically bond finish to metal substrate. Color as selected by Architect from
manufacturer’s standard range.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION
Preparation: Prior to panel fabrication, field verify required dimensions.
Install in accordance with manufacturer’s installation instructions and approved shop drawings.

After installation, touch-up damaged finish with paint supplied by manufacturer and matching
original coating.
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PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 5, “Exterior Perforated
Panels” shall include full compensation for furnishing all labor, materials, tools, equipment, and
incidentals and for doing all the work involved in perforated metal panels complete in place, as
shown on the plans, as specified in the Standard Specifications and these special provisions, and
as directed by the City’s Representative.

END OF SECTION 057510
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1

1.2

A.

A.

SUMMARY

Section Includes:

1. Framing with dimension lumber.
2. Wood blocking and nailers.

3. Wood furring.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product.

PART 2 - PRODUCTS

2.1

2.2

23

A.

A.

A.

B.

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to
inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.

DIMENSION LUMBER FRAMING
Non-Load-Bearing Interior Partitions: Construction or No. 2 grade.

1. Application: All interior partitions.

MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:

1. Blocking.
2. Nailers.
3. Furring.

Dimension Lumber Items: Construction or No. 2 grade lumber of any species.
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A.

B.

C.

FASTENERS

General: Fasteners shall be of size and type indicated and shall comply with requirements
specified in this article for material and manufacture.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES ACO1, ICC-ES AC58, ICC-ES AC193 or ICC-ES AC308
as appropriate for the substrate.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

G.

H.

INSTALLATION

Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame
Construction," unless otherwise indicated.

Framing with Engineered Wood Products: Install engineered wood products to comply with
manufacturer's written instructions.

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry accurately to other construction. Locate furring, nailers, blocking, and
similar supports to comply with requirements for attaching other construction.

Install shear wall panels to comply with manufacturer's written instructions.

Install metal framing anchors to comply with manufacturer's written instructions. Install
fasteners through each fastener hole.

Do not splice structural members between supports unless otherwise indicated.

Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated
lumber.

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per for all bid items and bid alternate bid items shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work involved in the Project, complete in place, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the City’s
Representative.
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

SUMMARY
Section Includes:

1. Silicone joint sealants.

ACTION SUBMITTALS
Product Data: For each joint-sealant product.

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.

WARRANTY

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: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

JOINT SEALANTS, GENERAL

Colors of Exposed Joint Sealants: As indicated by manufacturer's designations.

SILICONE JOINT SEALANTS

Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S,
Grade NS, Class 50, Use NT.
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A.

24

A.

B.

C.

JOINT-SEALANT BACKING

Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin,
and of size and density to control sealant depth and otherwise contribute to producing optimum
sealant performance.

MISCELLANEOUS MATERIALS
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.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

C.

PREPARATION

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.
INSTALLATION OF JOINT SEALANTS

General: Comply with ASTM C1193 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.
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D.

E.

F.

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 C1193 unless otherwise indicated.

Joint-Sealant Application: Exterior and interior joints in vertical surfaces and horizontal
nontraffic surfaces.

1. Joint Locations:

Control and expansion joints on exposed surfaces of exterior walls.
Tile control and expansion joints.

Vertical joints on exposed surfaces of walls and partitions.

Other joints as indicated on Drawings.

/oo

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
3. Joint-Sealant Color: White.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 7, “Interior Floor Finishes”
and Bid Item No. 8, “Interior Wall and Ceiling Finishes”. shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work
involved in joint sealants complete in place, as shown on the plans, as specified in the Standard
Specifications and these special provisions, and as directed by the City’s Representative.

END OF SECTION 079200
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes:

1. Interior steel doors and frames.
2. Exterior steel doors and frames.

1.2 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.

PART 2 - PRODUCTS

2.1 INTERIOR STEEL DOORS AND FRAMES

A. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A.
At locations indicated in the Door and Frame Schedule.

1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm).
d. Edge Construction: Model 2, Seamless.
e. Core: Manufacturer's standard.
2. Frames:
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm).

b. Construction: Full profile welded.
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2.2 EXTERIOR STEEL DOORS AND FRAMES

A.  Maximum-Duty Doors and Frames: ANSI/SDI A250.8, Level 4; ANSI/SDI A250.4, Level A.
At locations indicated in the Door and Frame Schedule.

L. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
C. Face: Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm), with
minimum A60 (ZF180) coating.
d. Edge Construction: Model 2, Seamless.
e. Top Edge Closures: Close top edges of doors with flush closures of same material
as face sheets. Seal joints against water penetration.
f. Bottom Edges: Close bottom edges of doors where required for attachment of
weather stripping 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.
g. Core: Manufacturer's standard.
2. Frames:
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm),
with minimum A60 (ZF180) coating.
b. Construction: Full profile welded.

23 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 (610 mm) of
frame height above 7 feet (2.1 m).

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with
expansion shields or inserts, with manufacturer's standard pipe spacer.

B.  Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C.  Material: ASTM A879/A879M, Commercial Steel (CS), 04Z (12G) coating designation; mill
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M,
Class B.
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25

2.6

MATERIALS

Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.

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.

Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion
characteristics.

Glazing: Comply with requirements in Section 088000 "Glazing."

FABRICATION

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. Frames: Provide closed tubular members with no visible face seams or joints, fabricated
from same material as door frame. Fasten members at crossings and to jambs by welding.
2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners

unless otherwise indicated.

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 ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for
hardware.

STEEL FINISHES

Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate;
compatible with substrate and field-applied coatings despite prolonged exposure.
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PART 3 - EXECUTION

3.1

32

33

A.

PREPARATION

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.

Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door

hardware.

INSTALLATION

Hollow-Metal Frames: Comply with ANSI/SDI A250.11.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces without
damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by
welding face joint continuously; grind, fill, dress, and make splice smooth, flush,
and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

2. Fire-Rated Openings: Install frames according to NFPA 80.

3. 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.
4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line
90 degrees from jamb perpendicular to frame head.
b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal
line parallel to plane of wall.
c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of
jambs on parallel lines, and perpendicular to plane of wall.
d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances
specified below.

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8.

REPAIR

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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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.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 6, “Metal Doors, Frame and
Hardware” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved in mobilization and demobilization
complete in place, as shown on the plans, as specified in the Standard Specifications and these
special provisions, and as directed by the City’s Representative.

END OF SECTION 081113
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Mechanical door hardware for the following:
a. Swinging doors.
2. Cylinders for door hardware specified in other Sections.
3. Electrified door hardware.
ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For electrified door hardware.

L. Include diagrams for power, signal, and control wiring.
2. Include details of interface of electrified door hardware and building safety and security
systems.

Samples: For each exposed product in each finish specified.
Door hardware schedule.

Keying schedule.

CLOSEOUT SUBMITTALS

Maintenance data.

QUALITY ASSURANCE

Installer Qualifications: Supplier of products and an employer of workers trained and approved
by product manufacturers and of an Architectural Hardware Consultant who is available during
the course of the Work to consult Contractor, Architect, and Owner about door hardware and
keying.
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1.5

A.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of door hardware that
fail in materials or workmanship within specified warranty period.

1. Warranty Period: Three years from date of Substantial Completion unless otherwise
indicated below:

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

23

A.

B.

C.

D.

2.4

A.

2.5

A.

PERFORMANCE REQUIREMENTS

Electrified Door Hardware: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

Means of Egress Doors: Latches do not require more than 5 Ibf (22.3 N) to release the latch.
Locks do not require use of a key, tool, or special knowledge for operation.

HINGES

Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal
doors and hollow-metal frames.

MECHANICAL LOCKS AND LATCHES

Lock Functions: As indicated in door hardware schedule.

Lock Trim:
1. Levers: Cast.

Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with
requirements indicated for applicable lock or latch and with strike box and curved lip extended

to protect frame; finished to match lock or latch.

Bored Locks: BHMA A156.2; Grade 1; Series 4000.

ELECTRIC STRIKES

Electric Strikes: BHMA A156.31; Grade 1; with faceplate to suit lock and frame.

LOCK CYLINDERS

Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match
lockset.

1. Core Type: Interchangeable.
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2.6

2.7

2.8

2.9

A.

A.

A.

A.

2.10

2.1

A.

1

A.

OPERATING TRIM

Operating Trim: BHMA A156.6; aluminum unless otherwise indicated.

SURFACE CLOSERS

Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with
manufacturer's written instructions for size of door closers depending on size of door, exposure
to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet
field conditions and requirements for opening force.

MECHANICAL STOPS

Wall-Mounted Stops: BHMA A156.16.

THRESHOLDS

Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

PROTECTION PLATES

Fabricate kick plates with four beveled edges. Provide kick plates 10 inches high and 2 inches
less door width. Furnish with machine screws to match other hardware.

FINISHES

Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Mounting Heights: Mount door hardware units at heights to comply with the following unless
otherwise indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.

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

DOOR HARDWARE 087100 - 3



C.  Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than
the number recommended by manufacturer for application indicated or one hinge for every 30
inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of
support for door, such as spring hinges or pivots, are provided.

D.  Lock Cylinders: Install construction cores to secure building and areas during construction
period.

1. Replace construction cores with permanent cores as directed by Owner.

E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant
complying with requirements specified in Section 079200 "Joint Sealants."

F. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door
hardware schedule. Do not mount floor stops where they will impede traffic.

G.  Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
1. Do not notch perimeter gasketing to install other surface-applied hardware.

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

3.2 ADJUSTING

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

33 DOOR HARDWARE SCHEDULE

A.  Where identified, the following basis of design products, or approved equivalent, shall be
provided for each door:

1. Hardware Set 1 (Exterior Entry):
a. Hinges
b. Electrified mortise lock, L-series, Grade 1, satin chrome, Sparta style lever with
electrically locking/unlocking outside lever, manufactured by Schlage
Protection kick plate
Surface closer
Door stop
Perimeter gasketing
Door bottoms
Threshold

B oo a0

2. Hardware Set 2 (Restroom Stall):
a. Hinges
b. Cylindrical lock, ND-series, Grade 1, satin chrome, Sparta style lever with push
button bath privacy lock with indicators, manufactured by Schlage
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1) Inside trim: “UNLOCKED” and “LOCKED” indicator messages
2)  Outside trim: “VACANT” and “OCCUPIED” indicator messages

c. Protection kick plate
d. Door stop

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 6, “Metal Doors, Frame and
Hardware” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved in door hardware complete in place, as
shown on the plans, as specified in the Standard Specifications and these special provisions, and

as directed by the City’s Representative.

END OF SECTION 087100
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior gypsum board.
2. Tile backing panels.
3. Texture finishes.

1.2 ACTION SUBMITTALS

A.  Product Data: For the following:
Impact-resistant gypsum board.
Glass-mat, water-resistant backing board.
Interior trim.

Joint treatment materials.

Laminating adhesive.

Nk W=

PART 2 - PRODUCTS

2.1 GYPSUM BOARD, GENERAL

A.  Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.

2.2 INTERIOR GYPSUM BOARD

A.  Impact-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to
ASTM C1629/C1629M.

1. Core: 5/8 inch (15.9 mm), Type X.

2. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds Level 1 requirements.

3. Indentation: ASTM C1629/C1629M, meets or exceeds Level 1 requirements.

4. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 1 requirements.

5. Hard-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 1 requirements
according to test in Annex Al.

6. Long Edges: Tapered.

7. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
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24

2.5

TILE BACKING PANELS

Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's
standard edges.

1. Core: 5/8 inch (15.9 mm), Type X.

2. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

TRIM ACCESSORIES

Interior Trim: ASTM C1047.

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced
galvanized-steel sheet.
2. Shapes:
a. Cornerbead.
b. Bullnose bead.
c. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.

JOINT TREATMENT MATERIALS
General: Comply with ASTM C475/C475M.
Joint Tape:

1. Interior Gypsum Board: Paper.
2. Tile Backing Panels: As recommended by panel manufacturer.

Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible
with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and

trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.
3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4. Finish Coat: For third coat, use setting-type, sandable topping compound.
5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.

Joint Compound for Tile Backing Panels:

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel
manufacturer.
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2.6

A.

B.

C.

2.7

A.

B.

AUXILIARY MATERIALS

Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.

Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum
panels to continuous substrate.

Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1. Use screws complying with ASTM C954 for fastening panels to steel members from
0.033 t0 0.112 inch (0.84 to 2.84 mm) thick.

TEXTURE FINISHES

Primer: As recommended by textured finish manufacturer.

Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.
1. Texture: Orange peel.

PART 3 - EXECUTION

3.1

A.

C.

INSTALLATION AND FINISHING OF PANELS

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Comply with ASTM C840.

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim
edges with edge trim where edges of panels are exposed. Seal joints between edges and abutting
structural surfaces with acoustical sealant.

For trim with back flanges intended for fasteners, attach to framing with same fasteners used for
panels. Otherwise, attach trim according to manufacturer's written instructions.

Prefill open joints, rounded or beveled edges, and damaged surface areas.

Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2: Panels that are substrate for tile.
3. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.
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A.

B.

33

A.

B.

APPLYING TEXTURE FINISHES

Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.

PROTECTION

Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

Remove and replace panels that are wet, moisture damaged, and mold damaged.

PART 4 - Part 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling
Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved gypsum board complete in place, as shown
on the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the City’s Representative.

END OF SECTION 092900
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SECTION 093013 - CERAMIC TILING

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

A.

SUMMARY

Section Includes:

1. Porcelain tile.

2. Thresholds.

3. Crack isolation membrane.
4. Metal edge strips.
ACTION SUBMITTALS

Product Data: For each type of product.
Samples:

L. Each type and composition of tile and for each color and finish required.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match and are from same production runs as products installed and
that are packaged with protective covering for storage and identified with labels describing
contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount
installed for each type, composition, color, pattern, and size indicated.

PART 2 - PRODUCTS

2.1

A.

B.

TILE PRODUCTS

Ceramic Tile Type CT-1: Unglazed porcelain floor tile.

Basis of Design Product: Haut Monde by Daltile.

Tile Color and Pattern: Elite Grey Straight Joint (Color Code HMO05).

Finish: Matte finish.

Size: 2 by 2 inches, 3/8 inch thick.

Trim Units: Coordinated with sizes and coursing of adjoining flat tile where
applicable and matching characteristics of adjoining flat tile.

6. Grout Color: As selected by Architect from manufacturer's full range.

kW=

Ceramic Tile Type CT-2: Unglazed wall tile.
1. Basis of Design Product: Haut Monde by Daltile.
2. Tile Color and Pattern: Nobility White Rectangle (Color Code HMO08).
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2.2

23

2.4

2.5

2.6

3. Finish: Matte finish.
4. Size: 12 by 24 inches, 3/8 inch thick.
5. Grout Color: As selected by Architect from manufacturer's full range.

THRESHOLDS

General: Fabricate to sizes and profiles indicated or required to provide transition between
adjacent floor finishes.

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch (1.5
mm) above adjacent floor surface. Finish bevel to match top surface of threshold. Limit

height of threshold to 1/2 inch (12.7 mm) or less above adjacent floor surface.

Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of 10 according
to ASTM C1353 or ASTM C241/C241M and with honed finish.

L. Description: Uniform, fine- to medium-grained white stone with gray veining.

CRACK ISOLATION MEMBRANE

General: Manufacturer's standard product that complies with ANSI A118.12 for standard
performance and is recommended by the manufacturer for the application indicated. Include
reinforcement and accessories recommended by manufacturer.

Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or
elastomeric polymer and fabric reinforcement.

SETTING MATERIALS

Modified Dry-Set Mortar (Thinset): ANSI A118.4.

1. Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
2. For wall applications, provide nonsagging mortar.

GROUT MATERIALS

Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or
colored aggregate as required to produce color indicated.

Standard Cement Grout: ANSI A118.6.

MISCELLANEOUS MATERIALS

Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or
combination of metal and PVC or neoprene base, designed specifically for flooring
applications; half-hard brass exposed-edge material.
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B.

Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change
color or appearance of grout.

PART 3 - EXECUTION

3.1

32

33

A.

B.

A.

B.

C.

A.

B.

EXAMINATION

Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are
incompatible with tile-setting materials, including curing compounds and other
substances that contain soap, wax, oil, or silicone; and comply with flatness tolerances
required by ANSI A108.01 for installations indicated.

2. Verify that concrete substrates for tile floors installed with adhesives, bonded mortar bed
or thinset mortar comply with surface finish requirements in ANSI A108.01 for
installations indicated.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives
or thinset mortar with trowelable leveling and patching compound specifically recommended by
tile-setting material manufacturer.

Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward
drains.

Blending: For tile exhibiting color variations, verify that tile has been factory blended and
packaged so tile units taken from one package show same range of colors as those taken from
other packages and match approved Samples. If not factory blended, either return to
manufacturer or blend tiles at Project site before installing.

INSTALLATION

Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA
installation methods specified in tile installation schedules. Comply with parts of the
ANSI A108 series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA
installation methods, specified in tile installation schedules, and apply to types of setting and
grouting materials used.

Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions unless otherwise indicated. Terminate work neatly at
obstructions, edges, and corners without disrupting pattern or joint alignments.

CERAMIC TILING 093013 -3



D.

L

J.

K.

L.

M.

Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for
straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other
penetrations so plates, collars, or covers overlap tile.

Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.

Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize
the use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise
indicated.

Joint Widths: Unless otherwise indicated, install tile with the following joint widths:
1. Porcelain Tile: 1/4 inch (6.4 mm).

Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.

Expansion Joints: Provide expansion joints and other sealant-filled joints, including control,
contraction, and isolation joints, where indicated. Form joints during installation of setting
materials, mortar beds, and tile. Do not saw-cut joints after installing tiles.

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above
them.

Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other
flooring that finishes flush with top of tile.

Floor Sealer: Apply floor sealer to cementitious grout joints in tile floors according to floor-
sealer manufacturer's written instructions. As soon as floor sealer has penetrated grout joints,
remove excess sealer and sealer from tile faces by wiping with soft cloth.

Install tile backing panels and treat joints according to ANSI A108.11 and manufacturer's
written instructions for type of application indicated.

Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written
instructions to produce waterproof membrane of uniform thickness that is bonded securely to
substrate.

Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written
instructions to produce membrane of uniform thickness that is bonded securely to substrate.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 7, “Interior Floor Finishes”
shall include full compensation for furnishing all labor, materials, tools, equipment, and
incidentals and for doing all the work involved in ceramic tiling complete in place, as shown on
the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the City’s Representative.
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END OF SECTION 093013
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SECTION 099124 - INTERIOR PAINTING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

C.

SUMMARY

Section includes surface preparation and the application of paint systems on interior substrates.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

Samples: For each type of topcoat product.

Product List: Use same designations indicated on Drawings and in the Interior Painting
Schedule to cross-reference paint systems specified in this Section. Include color designations.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the products listed in the
Interior Painting Schedule for the paint category indicated.

PAINT, GENERAL

MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products List."

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.

Colors: As indicated in a color schedule.
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PART 3 - EXECUTION

3.1

32

33

34

3.5

A.

EXAMINATION

Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

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.

After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

INSTALLATION

Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."

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.

FIELD QUALITY CONTROL

Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry-film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry-film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry-film thickness that complies with paint
manufacturer's written recommendations.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.
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B.

C.

D.

3.6

A.

B.

C.

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

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.
At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
INTERIOR PAINTING SCHEDULE
Concrete Substrates:
1. Alkyd Floor Enamel System, MPI INT 3.2B:

a. Prime Coat: Floor enamel, alkyd, matching topcoat.

b. Intermediate Coat: Floor enamel, alkyd, matching topcoat.

c. Topcoat: Floor enamel, alkyd, gloss (MPI Gloss Level 6), MPI #27.
Spray-Textured Ceiling Substrates:

1. Latex System, MPI INT 9.1E: Spray applied.

a. Prime Coat: Latex, interior, matching topcoat.
b. Intermediate Coat: Latex, interior, matching topcoat.

c. Topcoat: Latex, interior (MPI Gloss Level 3), MPI #52.
Gypsum Board Substrates:
1. Institutional Low-Odor/VOC Latex System, MPI INT 9.2M:
a. Prime Coat: Primer sealer, interior, institutional low odor/VOC, MPI #149.
b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.

c. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss
Level 3), MPI #145.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling
Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved in interior painting complete in place, as
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shown on the plans, as specified in the Standard Specifications and these special provisions, and
as directed by the City’s Representative.

END OF SECTION 099124
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SECTION 101423.16 - ROOM-IDENTIFICATION PANEL SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes room-identification signs that are directly attached to the building.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Shop Drawings: For room-identification signs.
1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided by other

installers, and accessories.

1.3 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in
materials or workmanship within specified warranty period.

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

PART 2 - PRODUCTS

2.1 ROOM-IDENTIFICATION SIGNS

A.  Room-Identification Sign: Sign with smooth, uniform surfaces; with message and characters
having uniform faces, sharp corners, and precisely formed lines and profiles.
1. Laminated-Sheet Sign: Sandblasted polymer face sheet with raised graphics
laminated over subsurface graphics to acrylic backing sheet to produce composite sheet.

a. Composite-Sheet Thickness: Manufacturer's standard for size of sign.
b. Surface-Applied Graphics: Applied vinyl film.
c. Color(s): As selected by Architect from manufacturer's full range.

2. Sign-Panel Perimeter: Finish edges smooth.

a. Edge Condition: Square cut.
b. Corner Condition in Elevation: Rounded to radius indicated.

3. Frame: Entire perimeter to hold changeable sign panel.
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2.2

23

2.4

a. Material: Aluminum.
b. Profile: Square.
c. Corner Condition in Elevation: Rounded to radius indicated.
d. Finish and Color: Clear anodized.
4. Mounting: Manufacturer's standard method for substrates indicated.
SIGN MATERIALS

Acrylic Sheet: ASTM D4802, category as standard with manufacturer for each sign, Type UVF
(UV filtering).

Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; die cut to
form characters or images as indicated on Drawings and suitable for exterior applications.

ACCESSORIES

Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs,
noncorrosive and compatible with each material joined, and complying with the following:

1. Use concealed fasteners and anchors unless indicated to be exposed.
2. For exterior exposure, furnish nonferrous-metal devices unless otherwise indicated.
3. Exposed Metal-Fastener Components, General:
a. Fabricated from same basic metal and finish of fastened sign unless otherwise
indicated.
4. Sign Mounting Fasteners:

a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of
sign material or screwed into back of sign assembly unless otherwise indicated.
b. Through Fasteners: Exposed metal fasteners matching sign finish, with type of
head indicated, and installed in predrilled holes.
Adhesive: As recommended by sign manufacturer.
Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch (1.14 mm)
thick, with adhesive on both sides.
FABRICATION

General: Provide manufacturer's standard sign assemblies according to requirements indicated.

1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist
water penetration and retention.

2. Conceal connections if possible; otherwise, locate connections where they are
inconspicuous.
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3.

Provide rabbets, lugs, and tabs necessary to assemble components and to attach to
existing work. Drill and tap for required fasteners. Use concealed fasteners where
possible; use exposed fasteners that match sign finish.

Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to
produce precisely formed image. Image shall be free of rough edges.

Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting
copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background
color coating over enamel-filled copy.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

General: Install signs using mounting methods indicated and according to manufacturer's
written instructions.

1.

2.
3.

Install signs level, plumb, true to line, and at locations and heights indicated, with sign
surfaces free of distortion and other defects in appearance.

Install signs so they do not protrude or obstruct according to the accessibility standard.
Before installation, verify that sign surfaces are clean and free of materials or debris that
would impair installation.

Mounting Methods:

1.

Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of
sign. Remove loose debris from hole and substrate surface.

Through Fasteners: Drill holes in substrate using predrilled holes in sign as template.
Countersink holes in sign if required. Place sign in position and flush to surface. Install
through fasteners and tighten.

Adhesive: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of
suitable quantity to support weight of sign after cure without slippage. Keep adhesive
away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility
of cured adhesive at sign edges. Place sign in position, and push to engage adhesive.
Temporarily support sign in position until adhesive fully sets.

Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign
edges. Place sign in position, and push to engage tape adhesive.
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PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 9, “Signage” shall include
full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for
doing all the work involved in room-identification panel signage complete in place, as shown on
the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the City’s Representative.

END OF SECTION 101423.16
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SECTION 102600 — STAINLESS STEEL SHEET

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

C.

1.3

A.

B.

SUMMARY

Section includes wall covering as a type of wall protection system.

ACTION SUBMITTALS

Product Data: Include detailed specifications for each system component and installation
accessory required, including installation methods for each type of substrate.

Shop Drawings: Include locations, extent and installation details of wall covering products.
Samples for Verification Purposes: Submit for verification of color, texture, pattern and
thickness.

DELIVERY, STORAGE AND HANDLING

Deliver materials to the project site in unopened original factory packaging clearly labeled to
show manufacturer.

Materials must be stored flat.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

WALL COVERING MATERIALS

Basis of Design Product: CS Acrovyn stainless steel sheet, nominal .0625” thick, with standard
smooth texture, supplied in 4 foot by 8 foot or 10 foot sheet sizes, manufactured by
Construction Specialties, Inc., or approved equivalent.

Fabrication: Fabricate wall protection products to comply with requirements indicated for
design, dimensions, detail, finish and sizes.

Finishes: Comply with NAAMM “Metal Finishes Manual” for recommendations relative to
applications and designations of finishes.

Accessories: Stainless steel wall protection shall be furnished as a complete packaged system,
including appropriate adhesive or mechanical fasteners.
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PART 3 - EXECUTION

3.1

A.

32

A.

B.

33

A.

34

A.

B.

3.5

A.

EXAMINATION

Verification of Conditions: Examine areas and conditions under which work is to be performed
and identify conditions detrimental to proper or timely completion.

1. Do not proceed until unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Prior to installation, clean substrate to remove dirt, debris and loose
particles. Perform additional preparation procedures as required by manufacturer's instructions.

Protection: Take all necessary steps to prevent damage to material during installation as
required in manufacturer's installation instructions.

INSTALLATION

Install the work of this section in strict accordance with the manufacturer's recommendations
using only approved hardware and locating all components firmly into position, level and
plumb.

CLEANING

General: Immediately upon completion of installation, clean wall protection products and
accessories in accordance with manufacturer's recommended cleaning method.

Remove surplus materials, rubbish and debris resulting from installation as work progresses and
upon completion of work.
PROTECTION

Protect installed materials to prevent damage by other trades. Use materials that may be easily
removed without leaving residue or permanent stains.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling
Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment,
and incidentals and for doing all the work involved in stainless steel sheet complete in place, as
shown on the plans, as specified in the Standard Specifications and these special provisions, and
as directed by the City’s Representative.
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END OF SECTION 102600
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SECTION 102800 — TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

1.4

A.

SUMMARY

Section Includes:

1. Public-use washroom and shower room accessories.

2. Hand air dryers.

3. Childcare accessories.

ACTION SUBMITTALS

Product Data: For each type of product.

Delegated-Design Submittal: For grab bars and shower seats.

1. Include structural design calculations indicating compliance with specified structural-
performance requirements.

CLOSEOUT SUBMITTALS

Maintenance data.

WARRANTY

Manufacturer's Special Warranty for Hand Air Dryers: Manufacturer agrees to repair or replace
hand air dryers 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

A.

B.

PERFORMANCE REQUIREMENTS

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.

Structural Performance: Design accessories and fasteners to comply with the following
requirements:

1. Grab Bars: Installed units are able to resist 250 Ibf (1112 N) concentrated load applied in
any direction and at any point.
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2.2

2. Shower Seats: Installed units are able to resist 360 Ibf (1601 N) applied in any direction
and at any point.

PUBLIC-USE WASHROOM ACCESSORIES

Toilet Tissue Dispenser TTD:

1. Basis of Design Product: Contura Series surface-mounted multi-roll toilet tissue
dispenser Model No. B-4288 by Bobrick Washroom Equipment, Inc., or approved
equivalent.

Automatic Soap Dispenser SD:
1. Basis of Design Product: Automatic wall-mounted foam soap dispenser “KleenLine No-
Touch” Model by KleenLine, or approved equivalent.

Grab Bar GB:

L. Basis of Design Product: 1-1/2” diameter stainless steel grab bars with snap flange, satin
finish, slip-resistant surface, Model No. B-6806 by Bobrick Washroom Equipment, Inc.,
or approved equivalent.

2. Configuration and Length: As indicated on Drawings.

Sanitary-Napkin Disposal Unit SND:
1. Basis of Design Product: Contura Series surface-mounted sanitary napkin disposal Model
No. B-270 by Bobrick Washroom Equipment, Inc., or approved equivalent.

Seat-Cover Dispenser SCD:
L. Basis of Design Product: Contura Series surface-mounted seat-cover disposal Model No.
B-4221 by Bobrick Washroom Equipment, Inc., or approved equivalent.

Vandal-Resistant Mirror Unit MU-VR:
1. Basis of Design Product: Vandal-resistant stainless steel frameless mirror Model No. B-
942 by Bobrick Washroom Equipment, Inc., or approved equivalent.

2. Size: 11-1/4 inches wide by 17-1/4 inches high.

Mirror Unit with Shelf MU-S:
1. Basis of Design Product: Mirror with stainless steel angle frame and shelf Model No. B-
292 by Bobrick Washroom Equipment, Inc., or approved equivalent.

2. Size: 18 inches wide by 36 inches high.

Clothes Hook CH:
1. Basis of Design Product: Stainless steel clothes hook Model No. B-233 by Bobrick
Washroom Equipment, Inc., or approved equivalent.

Shower Curtain Rod SCR:

1. Basis of Design Product: Heavy-duty shower curtain rod with concealed mounting Model
No. B-207 by Bobrick Washroom Equipment, Inc., or approved equivalent.

2. Size: 72 inches long.
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A.

B.

24

A.

2.5

A.

Shower Curtain SC:

1. Basis of Design Product: Opaque, matte white vinyl Shower Curtain Rod with Concealed
Mounting Model No. B-204-3 by Bobrick Washroom Equipment, Inc., or approved
equivalent.

2. Size: 70 inches wide by 72 inches high.

3. Shower Curtain Hooks: Stainless steel, spring wire curtain hooks with snap fasteners,
sized to accommodate specified curtain rod. Provide one hook per curtain grommet.
Folding Shower Seat FSS:

1. Basis of Design Product: Solid phenolic folding shower seat Model No. B-5193 by
Bobrick Washroom Equipment, Inc., or approved equivalent.

HAND DRYERS

Vandal-Resistant Air Dryer AD-VR:
1. Basis of Design Product: Vandal-resistant, through-wall hand air dryer, Model HDO3 by
Fastaire., or approved equivalent.

Air Dryer AD:
1. Basis of Design Product: Touch free capacitive sensor activated hand air dryer, Model
Airblade V with HUO2 sprayed nickel finish by Dyson, or approved equivalent.

CHILDCARE ACCESSORIES

Diaper-Changing Station DCS:

1. Basis of Design Product: Horizontal stainless-steel surface-mounted diaper changing
station, Model KB310-SSWM by Koala Kare, or approved equivalent.

FABRICATION

Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION

Install accessories according to manufacturers' written instructions, using fasteners appropriate
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and
firmly anchored in locations and at heights indicated.

1. Remove temporary labels and protective coatings.

Grab Bars: Install to comply with specified structural-performance requirements.

Shower Seats: Install to comply with specified structural-performance requirements.
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PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT AND PAYMENT

A.  The contract unit price paid per Lump Sum (LS) for Bid Item No. 10, “Toilet Accessories” shall
include full compensation for furnishing all labor, materials, tools, equipment, and incidentals
and for doing all the work involved in toilet and bath accessories complete in place, as shown
on the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the City’s Representative.

END OF SECTION 102800
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DIVISION 22 PLUMBING TECHNICAL SPECIFICATIONS

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (L.S.) for Bid Item No. 12 “Plumbing Fixtures” shall include
full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all
the work as outlined in Section 220500 — Common Work Results For Plumbing, Section 220523 -
General-Duty Valves for Plumbing, Section 220529 — Hangers and Supports for Plumbing Piping and
Equipment, Section 220553 — Identification for Plumbing Piping and Equipment, Section 220719 —
Plumbing Piping Insulation, Section 221116 — Domestic Water Piping, Section 221119 — Domestic Water
Piping Specialties, Section 221316 — Sanitary Waste and Vent Piping, Section 221319 — Sanitary Waste
Piping Specialties, Section 224200 — Commercial Plumbing Fixtures, Section 224713 — Drinking
Fountains, complete in place, as shown on the plans, as specified in the Standard Specifications and these
special provisions, and as directed by the City’s Representative.
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Sleeves without waterstop.
2. Sleeves with waterstop.
3. Sleeve-seal systems.
4. Grout.
5. Silicone sealants.
6. Escutcheons.

B. Related Requirements:
1. Section 221119 "Domestic Water Piping Specialties" for water meters.
1.2 ACTION SUBMITTALS
A.  Product data.
1.3 INFORMATIONAL SUBMITTALS
A.  Welding certificates.

B. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS
A.  Operation and maintenance data.
1.5 QUALITY ASSURANCE

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

B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in accordance with
2021 ASME Boiler and Pressure Vessel Code, Section IX.
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1.6 COORDINATION
A.  Coordinate features of installed units and accessory devices to be compatible with the following:
1. Ambient and environmental conditions of installation location.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. Domestic water for plumbing piping intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act, with requirements of authorities having jurisdiction, and
with NSF 61 and NSF 372, or be certified in compliance with NSF 61 and NSF 372 by an ANSI-accredited
third-party certification body, in that the weighted average lead content at wetted surfaces is less than or

equal to 0.25 percent.

B. Compatibility: Provide products suitable for piping service fluids, materials, working pressures, and
temperatures.

C. Capability: Provide products and installations to accommodate maximum axial movement as scheduled or

indicated on Drawings.
22 SLEEVES AND SLEEVE SEALS
A. Sleeves without Waterstop:
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends.

2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with
plain ends.

3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip galvanized, round
tube closed with welded longitudinal joint.

B. Sleeves with Waterstop:

1. Description: Manufactured PVC/HDPE, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall.

C. Sleeve-Seal Systems:

1. Description: Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.

a. Hydrostatic Seal: 20 psig minimum.

b. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.
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E.
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Grout:

3.

4,

c. Pressure Plates: Carbon steel.

d. Connecting Bolts and Nuts: Carbon steel, with zinc coating, ASTM B633 of length required
to secure pressure plates to sealing elements.

Description: Non-shrink, for interior and exterior sealing openings in non-fire-rated walls or floors.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.

Design Mix: 5000 psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

Silicone Sealants:

1. Sealant shall have a VOC content of 250 g/L or less.
2. Silicone Sealant, S, NS, 25, NT: Single-component, non-sag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant.
a. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT.
3. Silicone Sealant, S, P, T, NT: Single-component, 100/50, pourable, plus 100 percent and minus 50
percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant.
a. Standard: ASTM C920, Type S, Grade P, Class 100/50, Uses T and NT.
ESCUTCHEONS
Escutcheon Types:
1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.
2. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated finish
and spring-clip fasteners.
3. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.
4, Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed hinge; and spring-
clip fasteners.
Floor Plates:
1. Split Floor Plates: Cast brass with concealed hinge.
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PART 3 - EXECUTION
3.1 INSTALLATION OF SLEEVES - GENERAL
A.  Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch
annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are
constructed.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet
areas 2 inches above finished floor level.

2. Using grout or silicone sealant, seal the space outside of sleeves in floors/slabs/walls without sleeve-
seal system. Select to maintain fire resistance of floor/slab/wall.

D.  Install sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe

or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that joint
sealant manufacturer's literature indicates is appropriate for size, depth, and location of joint.

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations:
Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal
pipe penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping and fill
materials specified in Section 078413 "Penetration Firestopping."

32 INSTALLATION OF SLEEVES WITH WATERSTOP
A.  Install sleeve with waterstop as new walls and slabs are constructed.
B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position

waterstop flange centered across width of concrete slab or wall.

C. Secure nailing flanges to wooden concrete forms.
D.  Using grout or silicone sealant, seal space around outside of sleeves. Select to maintain fire resistance of
floor/slab/wall.
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34

35

3.6

3.7

3.8

INSTALLATION OF SLEEVE-SEAL SYSTEMS

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries
into building and passing through exterior walls.

Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or
hole size. Assemble sleeve-seal system components and install in annular space between piping and sleeve.
Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight seal.

INSTALLATION OF ESCUTCHEONS
Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with OD
that completely covers opening.

CONNECTIONS

Install meters and gauges adjacent to machines and equipment to allow space for service and maintenance
of meters, gauges, machines, and equipment.

ADJUSTING

After installation, calibrate meters according to manufacturer's written instructions.
Adjust faces of meters and gauges to proper angle for best visibility.

FIELD QUALITY CONTROL

Sleeves and Sleeve Seals:

1. Perform the following tests and inspections:

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks
and retest until no leaks exist.

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
2. Prepare test and inspection reports.
Escutcheons:
L. Using new materials, replace broken and damaged escutcheons and floor plates.
SLEEVES APPLICATION

Use sleeves and sleeve seals for the following piping-penetration applications:
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1. Exterior Concrete Walls above and below Grade:

a.

Sleeves with waterstops.

1)  Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for
installing sleeve-seal system.

2. Concrete Slabs-on-Grade:

a. Sleeves with waterstops.
1)  Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for
installing sleeve-seal system.
3. Concrete Slabs above Grade:
a. Sleeves with waterstops.

4. Interior Wall and Partitions:

a.

Sleeves without waterstops.

3.9 ESCUTCHEONS APPLICATION

A. Escutcheons for New Piping and Relocated Existing Piping:

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.

2. Chrome-Plated Piping: One piece, steel with polished, chrome-plated finish.

3. Insulated Piping:

a.

b.

€.

f.

One piece, steel with polished, chrome-plated finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces:
One piece, steel with polished, chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces:

One piece, steel with polished, chrome-plated finish.

Install floor plates for piping penetrations of equipment-room floors.

B. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that
completely covers opening.

1. New Piping and Relocated Existing Piping: One piece, floor plate.
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

L.

Ball valves.

B.  DEFINITIONS

9.

CWP: Cold working pressure.

EPDM: Ethylene propylene-diene terpolymer.

FKM: Fluoroelastomer.

NBR: Nitrile butadiene rubber (also known as Buna-N).
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

PTFE: Polytetrafluoroethylene.

RPTFE: Reinforced polytetrafluoroethylene.

RS: Rising stem.

1.2 ACTION SUBMITTALS

A. Product data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Standards:

1.

Domestic-water piping valves intended to convey or dispense water for human
consumption must comply with the U.S. Safe Drinking Water Act (SDWA), requirements
of authorities having jurisdiction, and NSF 61/NSF 372; or to be certified in compliance
with NSF 61/NSF 372 by an American National Standards Institute (ANSI)-accredited
third-party certification body, that the weighted average lead content at wetted surfaces is
less than or equal to 0.25 percent.

B.  ASME Compliance:
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1. ASME B1.20.1 for threads for threaded-end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.5 for flanges on steel valves.
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast-copper solder-joint connections.
6. ASME B16.22 for wrought-copper solder-joint connections.
7. ASME B16.34 for flanged- and threaded-end connections.
8. ASME B16.51 for press joint connections.
9. ASME B31.9 for building services piping valves.
C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

F. Valve Sizes: Same as upstream piping unless otherwise indicated.
G.  Valve Bypass and Drain Connections: MSS SP-45.
H.  Valve Actuator Type:

1. Hand Lever: For quarter-turn ball valves smaller than NPS 4.
L Valves in Insulated Piping:

1. Provide 2-inch extended neck stems.

2. Provide extended operating handles with nonthermal-conductive covering material and
protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.

3. Provide memory stops that are fully adjustable after insulation is applied.
2.2 BALL VALVES, LEAD FREE

A. Ball Valves, Lead Free, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and
Bronze or Brass Trim:
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1. Standards: MSS SP-110 and MSS SP-145.
2. CWP Rating: 600 psig.
3. Body Design: Two piece.
4. Body Material: Bronze.
5. Ends: Threaded or soldered. See Part 3 ball valve schedule articles.
6. Seats: PTFE.
7. Stem: Bronze or brass.
8. Ball: Chrome-plated brass.
9. Port: Full.
B. Ball Valves, Lead Free, Flanged or Threaded Ends - Steel, with Full Port, Class 150:
1. Standards: MSS SP-72 and MSS SP-110.
2. CWP Rating: 285 psig .
3. Body Design: Split body.
4. Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
5. Ends: Flanged or threaded. See Part 3 ball valve schedule articles.

6. Seats: PTFE.

7. Stem: Stainless steel.
8. Ball: Stainless steel, vented.
9. Port: Full.

PART 3 - EXECUTION
3.1 INSTALLATION OF VALVES

A.  Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B.  Provide support of piping adjacent to valves such that no force is imposed upon valves.
C.  Locate valves for easy access and where not blocked by equipment, other piping, or building
components.
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For valves in horizontal piping, install valves with stem at or above center of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Install valves in position to allow full stem and actuator or manual operator movement.

Verify that joints of each valve have been properly installed and sealed to assure there is no
leakage or damage.

Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping
and Equipment" for valve tags and schedules.

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's written recommended maximum.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP
ratings may be substituted.

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option or press-end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 : Flanged ends except where threaded valve-end
option is indicated in valve schedules below.

DOMESTIC HOT- AND COLD-WATER BALL VALVE SCHEDULE
I. Pipe NPS 2 and Smaller:

a. Ball valves, lead free, threaded or soldered ends - brass, two piece with full port and
brass trim.

1. Pipe NPS 2-1/2 and Larger:

a. Ball valves, lead free, flanged or threaded ends - steel, with full port, Class 150.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Thermal hanger-shield inserts.
4, Fastener systems.
5. Pipe-positioning systems.
6. Equipment supports.
B. Related Requirements:
1. Section 220500 "Common Work Results for Plumbing."
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1.3 INFORMATIONAL SUBMITTALS
A.  Welding certificates.
1.4 QUALITY ASSURANCE

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

B. Pipe Welding Qualifications: Qualify procedures and operators according to "2015 ASME Boiler and
Pressure Vessel Code, Section IX."

PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the
effects of gravity loads and stresses within limits and under conditions indicated according to
ASCE/SEL 7.
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2.2 METAL PIPE HANGERS AND SUPPORTS
A.  Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pre-galvanized, hot-dip galvanized, or electro-galvanized.
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support

bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Stainless Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.
C. Copper Pipe and Tube Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated

components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.3 TRAPEZE PIPE HANGERS

A.  Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from
structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

2.4 THERMAL HANGER-SHIELD INSERTS

A.  Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100-psig minimum
compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C552, Type I cellular glass with 100-psig minimum
compressive strength.

C.  For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D.  For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 -2



E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air

temperature.
2.5 FASTENER SYSTEMS
A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, with
pull-out, tension, and shear capacities appropriate for supported loads and building materials where
used.
1. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement

concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

2. Indoor Applications: Zinc-coated or stainless steel.
3. Outdoor Applications: Stainless steel.
2.6 PIPE-POSITIONING SYSTEMS

A.  Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

2.7 EQUIPMENT SUPPORTS
A.  Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel
shapes.
2.8 MATERIALS

A. Aluminum: ASTM B221.

B.  Carbon Steel: ASTM A1011/A1011M.

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized.
D. Stainless Steel: ASTM A240/A240M.

E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and
nonmetallic grout; suitable for interior and exterior applications.

L. Properties: Non-staining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.
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PART 3 - EXECUTION
3.1 APPLICATION

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and
installation, for penetrations through fire-rated walls, ceilings, and assemblies.

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

3.2 INSTALLATION OF HANGERS AND SUPPORTS

A.  Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and
attachments as required to properly support piping from building structure.

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs
of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install
intermediate supports for smaller-diameter pipes as specified for individual pipe hangers.

2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads being supported.
Weld steel according to AWS D1.1/D1.1M.

C. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.
D. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4
inches thick in concrete, after concrete is placed and completely cured. Use operators that are
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated
tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured.
Install fasteners according to manufacturer's written instructions.

E. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste piping
connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and
other accessories.

G.  Equipment Support Installation: Fabricate from welded-structural-steel shapes.
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H.  Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

L Install lateral bracing with pipe hangers and supports to prevent swaying.

J. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at
changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms
and install reinforcing bars through openings at top of inserts.

K.  Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum
pipe deflections allowed by ASME B31.9 for building services piping.

M.  Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating Above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield insert with
clamp sized to match OD of insert.

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is indicated.
Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall
span an arc of 180 degrees.

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.

C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
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3.5

3.6

3.7

5. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.
INSTALLATION OF EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment
above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment support.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop
welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance
and quality of welds; and methods used in correcting welding work.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated
slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
PAINTING

Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-
PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

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

HANGER AND SUPPORT SCHEDULE
Specific hanger and support requirements are in Sections specifying piping systems and equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping
system Sections.
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C.  Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have
field-applied finishes.

D.  Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general
service applications.

F. Use stainless steel pipe hangers and stainless steel or corrosion-resistant attachments for hostile
environment applications.

G.  Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and tubing.
H.  Use padded hangers for piping that is subject to scratching.
L Use thermal hanger-shield inserts for insulated piping and tubing.

I Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

L. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or insulated,
stationary pipes NPS 1/2 to NPS 30.

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if
little or no insulation is required.

4, Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center
closure for hanger installation before pipe erection.

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of non-insulated,
stationary pipes NPS 3/4 to NPS 8.

6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes
NPS 1/2 to NPS 8.

7. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary pipes
NPS 1/2 to NPS 8.

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.

9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 8.
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10.  Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3.

11.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
12.  Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

13.  Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe
base stanchion support and cast-iron floor flange or carbon-steel plate.

14.  Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe
base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain

pipe.

15.  Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-
1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-
iron floor flange.

16.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if
longitudinal movement caused by expansion and contraction occurs.

17.  Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from
single rod if horizontal movement caused by expansion and contraction occurs.

18.  Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal
movement caused by expansion and contraction occurs but vertical adjustment is unnecessary.

19.  Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction occurs and vertical adjustment is
unnecessary.

20.  Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if
vertical and lateral adjustment during installation, in addition to expansion and contraction, is
required.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to
NPS 24 if longer ends are required for riser clamps.
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L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings.

4, Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building
attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

M.  Building Attachments: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

L. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe
hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange
edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for
heavy loads.

10.  Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for
heavy loads, with link extensions.

11.  Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.

12.  Welded-Steel Brackets: For support of pipes from below or for suspending from above by using
clip and rod. Use one of the following for indicated loads:
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a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.

C. Heavy (MSS Type 33): 3000 Ib.

13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
15.  Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal
movement where headroom is limited.
N.  Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections,

install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.
0. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

L.

2.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4
inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in
piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability factor to
25 percent to allow expansion and contraction of piping system from hanger.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit variability
factor to 25 percent to allow expansion and contraction of piping system from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit variability
factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
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8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one
support to another support, critical terminal, or connected equipment. Include auxiliary stops for
erection, hydrostatic test, and load-adjustment capability. These supports include the following

types:

a. Horizontal (MSS Type 54): Mounted horizontally.

b. Vertical (MSS Type 55): Mounted vertically.

C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in
piping system Sections.

Q.  Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where
required in concrete construction.

R. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste
piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
L. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

B. Samples: For color, letter style, and graphic representation required for each identification material
and device.

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

PART 2 - PRODUCTS
2.1 EQUIPMENT LABELS
A.  Metal Labels for Equipment:

I. Material and Thickness: Brass, 0.032-inch minimum thickness, with predrilled or stamped
holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

3. Minimum Label Size: Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch.

4. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

5. Fasteners: Stainless steel rivets or self-tapping screws.
6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B.  Plastic Labels for Equipment:
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2.2

7.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, with predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.
Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

Fasteners: Stainless steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number, Drawing
numbers where equipment is indicated (plans, details, and schedules), and the Specification
Section number and title where equipment is specified.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, with predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.

Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch
for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in
accordance with requirements of OSHA and NFPA 70E, and other applicable codes and standards.

Label Content: Include caution and warning information plus emergency notification instructions.
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23 PIPE LABELS

A.  General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering
indicating service and showing flow direction in accordance with ASME A13.1.

B.  Letter and Background Color: As indicated for specific application under Part 3.

C.  Pretensioned Pipe Labels: Pre-coiled, semirigid plastic formed to partially cover circumference of
pipe and to attach to pipe without fasteners or adhesive.

D.  Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

E. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:

1. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping. Arrows may
be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.
PART 3 - EXECUTION
3.1 PREPARATION

A.  Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as
dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

32 INSTALLATION, GENERAL REQUIREMENTS

A.  Coordinate installation of identifying devices with completion of covering and painting of surfaces
where devices are to be applied.

B.  Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D.  Locate identifying devices so that they are readily visible from the point of normal approach.
33 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A.  Permanently fasten labels on each item of plumbing equipment.

B.  Sign and Label Colors.

1. White letters on an ANSI Z535.1 safety-green background.
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C.  Locate equipment labels where accessible and visible.

D.  Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other
equipment where are-flash hazard exists, as indicated on Drawings, and in accordance with
requirements of OSHA and NFPA 70E, and other applicable codes and standards.

34 INSTALLATION OF PIPE LABELS
A.  Install pipe labels showing service and flow direction with permanent adhesive on pipes.

B.  Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in
finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of concealed piping.
3. Within 3 ft. of equipment items and other points of origination and termination.

4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas of

congested piping and equipment.

C. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short
section of insulation or use stenciled labels.

D. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate direction
of flow in pipes, including pipes where flow is allowed in both directions.

E.  Pipe-Label Color Schedule:
1. Domestic Cold-Water Piping: White letters on an ANSI Z535.1 safety-green background.
2. Domestic Hot-Water Piping: White letters on an ANSI Z535.1 safety-green background.

3. Sanitary Waste and Storm Drainage Piping: White letters on a black background.

END OF SECTION 220553
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SECTION 22 07 19 - PLUMBING PIPING INSULATION

PART I - GENERAL
1.1 SUMMARY
A. Section includes insulating the following plumbing piping services:
1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Supplies and drains for handicap-accessible lavatories and sinks.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
1.3 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified Installer.
B. Material test reports.
C. Field quality-control reports.
14 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or
another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.

B. Comply with the following applicable standards and other requirements specified for miscellaneous
components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.
1.5 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping installer for piping insulation application. Before preparing
piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-
applied jackets and finishes and for space required for maintenance.

C. SCHEDULING
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D.

Schedule insulation application after pressure testing systems and, where required, after installing and testing
heat tracing. Insulation application may begin on segments that have satisfactory test results.

PART 2 - PRODUCTS

2.1

22

A.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical
products in accordance with ASTM E84, by a testing agency acceptable to authorities having jurisdiction.
Factory label insulation, jacket materials, adhesive, mastic, tapes, and cement material containers with
appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule,"
"Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule
articles for where insulating materials shall be applied.

n

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm
when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with
ASTM C795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed
cells. Comply with ASTM C552.

1. Preformed Pipe Insulation: Type II, Class 1, unfaced.

2. Preformed Pipe Insulation: Type II, Class 2, with factory-applied ASJ jacket.

3. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639.
4, Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum use temperature
between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I for tubular materials.
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23 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to
itself and to surfaces to be insulated unless otherwise indicated.

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable
solvents, with a service temperature range of minus 100 to plus 200 deg F.

1. Adhesive: As recommended by cellular glass manufacturer and with a VOC content of 80 g/L or less.

C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Adhesive: As recommended by flexible elastomeric and polyolefin manufacturer and with a VOC
content of 80 g/L or less.
2. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as tested in

accordance with ASTM Eg84.
3. Wet Flash Point: Below 0 deg F.
4, Service Temperature Range: 40 to 200 deg F.
5. Color: Black.

D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding
insulation jacket lap seams and joints.

1. Adhesives shall have a VOC content of 80 g/L or less.

E. PVC Jacket Adhesive: Compatible with PVC jacket.

1. Adhesive: As recommended by Adhesive - PVC Jacket manufacturer and with a VOC content of 50

g/L or less.
24 MASTICS AND COATINGS
A. Materials shall be compatible with insulation materials, jackets, and substrates.
1. Mastics: As recommended by insulation manufacturer and with a VOC content of 50 g/L or less.
B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: Minus 20 to plus 180 deg F.
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3. Comply with MIL-PRF-19565C, Type II, for permeance requirements.
4, Color: White.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended
dry film thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg.
3. Color: White.
2.5 SEALANTS

A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with insulation
materials, jackets, and substrates.

B. Joint Sealants:
1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 58 to plus 176 deg F.

3. Color: White or gray.
4. Sealant shall have a VOC content of 420 g/L or less.

C. FSK and Metal Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.
4. Sealant shall have a VOC content of 420 g/L or less.
D.  ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
1. Fire- and water-resistant, flexible, elastomeric sealant.

2. Service Temperature Range: Minus 40 to plus 250 deg F.

3. Color: White.
4. Sealant shall have a VOC content of 420 g/L or less.
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2.6 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied
jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with
ASTM C1136, Type L

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable
protective strip; complying with ASTM C1136, Type L

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with
ASTM C1136, Type II.

4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with an outer
film leaving no paper exposed; complying with ASTM C1136, Types I, 11, I1I, IV, and VIL.

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing, complying with
ASTM C1136, Type II.

2.7 FIELD-APPLIED JACKETS
A.  Field-applied jackets shall comply with ASTM C1136, Type I, unless otherwise indicated.
B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C;
thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-
applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.

2. Color: White.

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions,
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for
lavatories.

D. Metal Jacket:
1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.

b. Finish and thickness are indicated in field-applied jacket schedules.
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c. Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene and kraft
paper.

d. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft
paper.

e. Factory-Fabricated Fitting Covers:

1)  Same material, finish, and thickness as jacket.

2)  Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.

3)  Tee covers.

4)  Flange and union covers.

5)  End caps.

6)  Beveled collars.

7)  Valve covers.

8)  Field fabricate fitting covers only if factory-fabricated fitting covers are not available.
2.8 FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Glass-Fiber Mesh: Approximately 2 0z./sq. yd. with a thread count of 10 strands by 10 strands/sq. in.
for covering pipe and pipe fittings.

1. Woven Polyester Mesh: Approximately 1 0z./sq. yd. with a thread count of 10 strands by 10
strands/sq. in., in a Leno weave, for pipe.

29 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with
ASTM C1136.

1. Width: 3 inches.

2. Thickness: 11.5 mils.

3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.

5. Tensile Strength: 40 Ibf/inch in width.
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6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying
with ASTM C1136.

1. Width: 3 inches.

2. Thickness: 6.5 mils.

3. Adhesion: 90 ounces force/inch in width.

4. Elongation: 2 percent.

5. Tensile Strength: 40 Ibf/inch in width.

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for
indoor and outdoor applications.

1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 Ibf/inch in width.

D.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3. Adhesion: 100 ounces force/inch in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 Ibf/inch in width.

2.9 SECUREMENTS
A. Bands:

1. Stainless Steel: ASTM A240/A240M, Type 304; 0.015 inch thick, 1/2 inch wide with wing seal.
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2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch
wide with wing seal.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

C. Wire: 0.062-inch soft-annealed, stainless steel.

2.10PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers:

1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies
and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.

B. Protective Shielding Piping Enclosures:

1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water
supplies and trap and drain piping. Comply with ADA requirements.

PART 3 - EXECUTION

3.1 PREPARATION
A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation
application.
B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless steel

surfaces, use demineralized water.
32 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids
throughout the length of piping, including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each
item of pipe system, as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do
not corrode, compress, or otherwise damage insulation or jacket.

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) of horizontal
runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
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G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get
wet during storage or in the installation process before being properly covered and sealed in accordance with
the contract documents.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by insulation material manufacturer.

L Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports,
anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from
point of attachment to supported item to point of attachment to structure. Taper and seal ends attached
to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts with
adhesive or sealing compound recommended by insulation material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket,
arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film
thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of compression in the
insulation.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure
strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at
bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward-clinching
staples along edge at 4 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends
adjacent to pipe flanges and fittings.
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33

Cut insulation in a manner to avoid compressing insulation.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal
movement.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at
least 4 inches beyond damaged areas. Adhere, staple, and seal patches in similar fashion to butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

4. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with
joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor
applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal.
Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with
joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor
applications tightly joined to indoor insulation ends. Seal joint with joint sealant.
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3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation
continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through
penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-
resistive joint sealers.

Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413
"Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where more specific
requirements are specified in various pipe insulation material installation articles below.

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:

L. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other
specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered or routed fittings made from same
material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with
insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining pipe
insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and
thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to
the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density,
and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times
the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to
and including the bonnets, valve stuffing-
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box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill joints, seams,
and irregular surfaces with insulating cement. Insulate strainers, so strainer basket flange or plug can
be easily removed and replaced without damaging the insulation and jacket. Provide a removable
reusable insulation cover. For below-ambient services, provide a design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized preformed pipe
insulation. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. Stencil or label the outside insulation jacket of each union
with the word "union" matching size and color of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install
vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.
Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic to a smooth and well-shaped
contour.

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric and
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate
ends with PVC end caps. Tape PVC covers to adjoining insulation facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections,
flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by
tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and
flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that
on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges
or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or
union. Secure flange cover in place with stainless steel or aluminum bands. Select band material
compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part
section on the vertical center line of valve body.
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4, When covers are made from block insulation, make two halves, each consisting of mitered blocks
wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie
wire. Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve. Fill space
between flange or union cover and pipe insulation with insulating cement. Finish cover assembly with
insulating cement applied in two coats. After first coat is dry, apply and trowel second coat to a smooth
finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal
jacket.

35 INSTALLATION OF CELLULAR-GLASS INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming
insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6
inches o.c.
4, For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure

tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with
vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
1. Install prefabricated pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of

pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of
pipe insulation. Where voids are difficult to fill with block insulation, fill the voids with a fibrous
insulation material suitable for the specific operating temperature.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and
seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of pipe insulation when
available. Secure according to manufacturer's written instructions.
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2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-
glass insulation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install prefabricated sections of cellular-glass insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing
insulation.
3. Install insulation to flanges as specified for flange insulation application.
3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in

insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of

pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install sections of pipe insulation and miter if required in accordance with manufacturer's written
instructions.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate

openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install prefabricated valve covers manufactured of same material as that of pipe insulation when
available.
2. When prefabricated valve covers are not available, install cut sections of pipe and sheet insulation to

valve body. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
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4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

3.7 INSTALLATION OF FIELD-APPLIED JACKETS

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied
jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-
barrier mastic.
C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal with

manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead
along seam and joint edge.

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap
longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by
insulation manufacturer. Secure jacket with stainless steel bands 12 inches o.c. and at end joints.

3.8 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified
below.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material and finish
coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

PLUMBING PIPING INSULATION 220719 - 15



39

3.10

3.11

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation
manufacturer's recommended protective coating,

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the
completed Work.

Do not field paint aluminum or stainless steel jackets.
FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by
removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection
shall be limited to three locations of straight pipe, three locations of threaded fittings, three locations of
welded fittings, two locations of threaded strainers, two locations of welded strainers, three locations of
threaded valves, and three locations of flanged valves for each pipe service defined in the "Piping Insulation
Schedule, General" Article.

All insulation applications will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports.
PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping
system and pipe size range. [f more than one material is listed for a piping system, selection from materials
listed is Contractor's option.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
INDOOR PIPING INSULATION SCHEDULE
Domestic Cold Water:
1. NPS 1 and Smaller: Insulation shall be the following:
a. Flexible Elastomeric: 3/4 inch thick.
b. NPS 1-1/4 and Larger: Insulation shall be the following:

c. Flexible Elastomeric: 1 inch thick.

PLUMBING PIPING INSULATION 220719 - 16



B. Domestic Hot Water:
1. NPS 1-1/4 and Smaller: Insulation shall be the following:
a. Flexible Elastomeric: 1 inch thick.
b. NPS 1-1/2 and Larger: Insulation shall be the following:
c. Flexible Elastomeric: 1 inch thick.
3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A. Domestic Water Piping:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Flexible Elastomeric: 2 inches thick.
3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied
jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:
1. PVC: 20 mils thick.
2. Aluminum, Smooth: 0.016 inch thick.
D. Piping, Exposed:
1. PVC: 20 mils thick.
2. Aluminum, Smooth: 0.016 inch thick.
3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied
jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:

l. PVC: 20 mils thick.
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2. Aluminum, Smooth: 0.016 inch thick.
D. Piping, Exposed:

1. PVC: 20 mils thick.

2. Aluminum, Smooth: 0.016 inch thick.

3.15 UNDERGROUND, FIELD-APPLIED INSULATION JACKET

A.  For underground direct-buried piping applications, install underground direct-buried jacket over insulation
material.
END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART I - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

1.4

A.

SUMMARY

Section Includes:

1. Copper tube and fittings - domestic water.
2. Piping joining materials - domestic water.
3. Transition fittings - domestic water.

4. Dielectric fittings - domestic water.
ACTION SUBMITTALS

Product data.

INFORMATIONAL SUBMITTALS

System purging and disinfecting activities report.
Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Installers of pressure-sealed joints are to be certified by pressure-seal joint
manufacturer as having been trained and qualified to join piping with pressure-seal pipe couplings and
fittings.

PART 2 - PRODUCTS

2.1

A.

22

A.

PERFORMANCE REQUIREMENTS

Domestic water piping, tubing, fittings, joints, and appurtenances intended to convey or dispense water
for human consumption are to comply with the U.S. Safe Drinking Water Act, with requirements of
authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in compliance with NSF 61
and NSF 372 by an ANSI-accredited third-party certification body, in that the weighted average lead
content at wetted surfaces is less than or equal to 0.25 percent.

PIPING MATERIALS

Potable-water piping and components are to comply with NSF 14, NSF 61, and NSF 372.
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2.4

25

COPPER TUBE AND FITTINGS - DOMESTIC WATER
Drawn-Temper Copper Tube: ASTM B88, Type K or ASTM B88, Type L.
Annealed-Temper Copper Tube: ASTM B88, Type K or ASTM B88, Type L.

Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. Do not use solder joints on pipe
sizes greater than NPS 4.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use solder joints on pipe
sizes greater than NPS 4.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder joints on pipe sizes
greater than NPS 4.

Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-
to-metal seating surfaces and solder-joint or threaded ends. Do not use solder joints on pipe sizes greater
than NPS 4.

Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater than NPS 4.
PIPING JOINING MATERIALS - DOMESTIC WATER

Solder Filler Metals: ASTM B32, lead-free alloys.

Flux: ASTM B813, water flushable.

Brazing Filler Metals: AWS A5.8M/AS.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing unless otherwise indicated.

TRANSITION FITTINGS - DOMESTIC WATER

General Requirements:

L. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.

Sleeve-Type Transition Couplings - Domestic Water: AWWA C219.
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2.6 DIELECTRIC FITTINGS - DOMESTIC WATER

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive
insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions - Domestic Water:
L. Standard: ASSE 1079.
2. Pressure Rating: 125 psig minimum at 180 deg F.
3. End Connections: Solder-joint copper alloy and threaded ferrous.
C. Dielectric Nipples - Domestic Water:
1. Standard: IAPMO PS 66.
2. Electroplated steel nipple complying with ASTM F1545.
3. Pressure Rating and Temperature: 300 psig at 225 deg F.
4, End Connections: Male threaded or grooved.
5. Lining: Inert and noncorrosive, propylene.
PART 3 - EXECUTION
3.1 PIPING APPLICATIONS

A.  Transition and special fittings with pressure ratings at least equal to piping rating may be used in
applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
D.  Under-building-slab, domestic water, building-service piping, NPS 3 and smaller is to be the following:

L. Annealed-temper copper tube, ASTM B88, Type K or ASTM B8S, Type L; wrought-copper,
solder-joint fittings; and brazed joints.

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger is to be the
following:

1. Annealed-temper copper tube, ASTM BS8, Type K or ASTM B88, Type L; wrought-copper,
solder-joint fittings; and brazed joints.
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F. Under-building-slab, domestic water piping, NPS 2 and smaller is to be the following:

1. Drawn-temper or annealed-temper copper tube, ASTM B88, Type L; wrought-copper, solder-joint
fittings; and brazed joints.

G.  Aboveground domestic water piping, NPS 2 and smaller is to be the following:

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint fittings;
and brazed or soldered joints.

H.  Aboveground domestic water piping, NPS 2-1/2 to NPS 4 is to be the following:

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint fittings;
and brazed or soldered joints.

32 EARTHWORK
A.  Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
33 INSTALLATION OF PIPING

A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water
piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion,
and other design considerations. Install piping as indicated unless deviations to layout are approved on
coordination drawings.

B.  Install copper tubing under building slab in accordance with CDA's "Copper Tube Handbook."

C. Install underground copper tube in PE encasement in accordance with ASTM A674 or
AWWA C105/A21.5.

D. Install valves in accordance with Section 220523 "General-Duty Valves for Plumbing Piping."

E. Install water-pressure-reducing valves downstream from shutoft valves. Comply with requirements for
pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."

F. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

G.  Rough-in domestic water piping for water-meter installation in accordance with utility company's

requirements.
H.  Install seismic restraints on piping.
L Install piping concealed from view and protected from physical contact by building occupants unless

otherwise indicated and except in equipment rooms and service areas.
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Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate
with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the
system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves
specified in Section 220500 "Common Work Results for Plumbing."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for
sleeve seals specified in Section 220500 "Common Work Results for Plumbing."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for
escutcheons specified in Section 220500 "Common Work Results for Plumbing."

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.

Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut threads
full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe
fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints"
chapter.
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E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. Join copper
tube and fittings in accordance with ASTM B828 or CDA's "Copper Tube Handbook."

F. Extruded-Tee Connections: Form tee in copper tube in accordance with ASTM F2014. Use tool designed
for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch
tube into collar.

G.  Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both
piping systems.

3.5 INSTALLATION OF TRANSITION FITTINGS
A.  Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:
L. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings or unions.

3.6 INSTALLATION OF DIELECTRIC FITTINGS
A.  Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B.  Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

C.  Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
3.7 INSTALLATION OF HANGERS AND SUPPORTS
A.  Comply with requirements for seismic-restraint devices.

B. Comply with requirements for hangers, supports, and anchor devices in Section 220529 "Hangers and
Supports for Plumbing Piping and Equipment."

C. Install hangers for copper tube and pipe, with maximum horizontal spacing and minimum rod diameters,
to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements,
whichever are most stringent.

D. Support horizontal piping within 12 inches of each fitting.

E. Support vertical runs of copper tube and pipe to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.
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3.8 PIPING CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar
piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the
following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than
sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that
required by plumbing code.

3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment
connections. Provide shutoff valve and union for each connection. Use flanges instead of unions
for NPS 2-1/2 and larger.

3.9 IDENTIFICATION

A.  Identify system components. Comply with requirements for identification materials and installation in
Section 220553 "Identification for Plumbing Piping and Equipment."

3.10 CLEANING

A.  Clean and disinfect potable domestic water piping as follows:
L. Purge new piping and parts of existing piping that have been altered, extended, or repaired before
using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods

are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow
procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Fill and isolate system in accordance with either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 50 ppm of
chlorine. Isolate with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200 ppm of
chlorine. Isolate and allow to stand for three hours.
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3.11

3.12

C. Flush system with clean, potable water until no chlorine is in water coming from system
after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

Clean non-potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before
using.
2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are not

prescribed, follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at outlets.

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures
if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample
approvals from authorities having jurisdiction.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
ADJUSTING

Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4. Remove plugs used during testing of piping and for temporary sealing of piping during

installation.
5. Remove and clean strainer screens. Close drain valves and replace drain plugs.
6. Remove filter cartridges from housings and verify that cartridges are as specified for application

where used and are clean and ready for use.
7. Check plumbing specialties and verify proper settings, adjustments, and operation.
FIELD QUALITY CONTROL

Tests and Inspections:
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1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and approved
by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction:

1)  Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing in after installation and before setting fixtures.

2)  Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph and to ensure compliance with
requirements.

C. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air bound and
that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been altered,
extended, or repaired. If testing is performed in segments, submit a separate report for each
test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and allow
it to stand for four hours. Leaks and loss in test pressure constitute defects that must be
repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof until
satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.
B. Domestic water piping will be considered defective if it does not pass tests and inspections.
C.  Prepare test and inspection reports.
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END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Water-hammer arresters.
2. Trap-seal primer device.
B.  Related Requirements:
I. Section 220500 "Common Work Results for Plumbing."
2. Section 221116 "Domestic Water Piping" for water meters.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1.3 INFORMATIONAL SUBMITTALS
A.  Test and inspection reports.
B.  Field quality-control reports.
1.4 CLOSEOUT SUBMITTALS
A.  Operation and maintenance data.
PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A.  Domestic water piping specialties intended to convey or dispense water for human consumption
are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and
NSF 372, or to be certified in compliance with NSF 61 and NSF 372 by an American National
Standards Institute (ANSI)-accredited third-party certification body that the weighted average
lead content at wetted surfaces is less than or equal to 0.25 percent.

2.2 PERFORMANCE REQUIREMENTS

A.  Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.
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2.3 WATER-HAMMER ARRESTERS
A.  Water-Hammer Arresters:
1. Standard: ASSE 1010 or PDI-WH 201.
2. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.
2.4 TRAP-SEAL PRIMER DEVICE
A.  Supply-Type, Trap-Seal Primer Device:
1. Standard: ASSE 1018.
2. Pressure Rating: 125 psig minimum.
3. Body: Bronze.
4, Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
5. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.

B.  Drainage-Type, Trap-Seal Primer Device:
1. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
2. Size: NPS 1-1/4 minimum.
3. Material: Chrome-plated, cast brass.
PART 3 - EXECUTION
3.1 INSTALLATION OF PIPING SPECIALTIES
A.  Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.

B.  Supply-Type, Trap-Seal Primer Device: Install with outlet piping pitched down toward drain
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve
for proper flow.

C.  Drainage-Type, Trap-Seal Primer Device: Install as lavatory trap with outlet piping pitched

down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet
fitting.
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32 PIPING CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.

B.  When installing piping specialties adjacent to equipment and machines, allow space for service
and maintenance.

3.3 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform the following tests and inspections.

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

C.  Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.

D.  Prepare test and inspection reports.

END OF SECTION 221119
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL
1.1 SUMMARY
A Section Includes:
1. Hubless, cast-iron soil pipe and fittings.
2. PVC pipe and fittings.
3. Specialty pipe fittings.
1.2 ACTION SUBMITTALS
A. Product data.
1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
1.4 WARRANTY
A. Listed manufacturers to provide labeling and warranty of their respective products.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. Components and installation are capable of withstanding the following minimum working pressure unless otherwise
indicated:

1. Soil, Waste, and Vent Piping: 10 ft. head of water.

22 PIPING MATERIALS
A. Piping materials to bear label, stamp, or other markings of specified testing agency.
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining

methods for specific services, service locations, and pipe sizes.
23 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings:

l. Marked with CISPI collective trademark.
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24

25

2. ASTM A888 or CISPI 301.
CISPIL, Hubless-Piping Couplings:
1. Standards: ASTM C1277 and CISPI 310.

2. Description: Stainless steel corrugated shield with stainless steel bands and tightening devices; and
ASTM C564, rubber sleeve with integral, center pipe stop.

Heavy-Duty, Hubless-Piping Couplings:
1. Standards: ASTM C1277 and ASTM C1540.

2. Description: Stainless steel shield with stainless steel bands and tightening devices; and ASTM C564, rubber
sleeve with integral, center pipe stop.

PVC PIPE AND FITTINGS

Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, and vent
piping and "NSF-sewer" marking for plastic sewer piping.

Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.
Cellular-Core PVC Pipe: ASTM F891, Schedule 40.

PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and vent patterns and to
fit Schedule 40 pipe.

Adhesive Primer: ASTM F656.

1. Adhesive primer shall have a VOC content of 550 g/L or less.

Solvent Cement: ASTM D2564.

1. Solvent cement shall have a VOC content of 510 g/L or less.
SPECIALTY PIPE FITTINGS

Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in ODs or of different
materials. Include end connections of same size as and compatible with pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.

3. Unshielded, Non-pressure Transition Couplings:
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a. Standard: ASTM C1173.

b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and
corrosion-resistant-metal tension band and tightening mechanism on each end.

c. End Connections: Same size as and compatible with pipes to be joined.
d. Sleeve Materials:
1) For Cast-Iron Soil Pipes: ASTM C564, rubber.
2)  For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926 PVC.

3)  For Dissimilar Pipes: ASTM D5926 PVC or other material compatible with pipe materials
being joined.

4. Shielded, Non-pressure Transition Couplings:
a. Standard: ASTM C1460.

b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and
corrosion-resistant-metal tension band and tightening mechanism on each end.

c. End Connections: Same size as and compatible with pipes to be joined.
PART 3 - EXECUTION
3.1 EARTH MOVING
A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."
32 INSTALLATION OF PIPING

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump
sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
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C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to
building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

L Install piping to allow application of insulation.

J. Install seismic restraints on piping.

K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-
sweep bends.
1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from

horizontal to vertical.

2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back to back or side by
side with common drain pipe.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
a. Reducing size of waste piping in direction of flow is prohibited.

L. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream.
2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and

other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.

M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
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1. Building Sanitary Waste: Two percent downward in direction of flow for piping NPS 3 and smaller; 1
percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Waste Piping: Two percent downward in direction of flow.
3. Vent Piping: One percent down toward vertical fixture vent or toward vent stack.

N. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV,
"Installation of Cast Iron Soil Pipe and Fittings."

0. Install aboveground PVC piping in accordance with ASTM D2665.
P. Install underground PVC piping in accordance with ASTM D2321.
Q. Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in
sanitary waste gravity-flow piping.

a. Install cleanout fitting with closure plug inside the building in sanitary drainage force-main piping.

b. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping
Specialties."

2. Install drains in sanitary waste gravity-flow piping.

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping
Specialties."

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having
jurisdiction.

S. Install sleeves for piping penetrations of walls, ceilings, and floors.
. Comply with requirements for sleeves specified in Section 220500 "Common Work Results for Plumbing."
T. Install sleeve seals for piping penetrations of concrete walls and slabs.

L. Comply with requirements for sleeve seals specified in Section 22 05 00 "Common Work Results for
Plumbing."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors.

L. Comply with requirements for escutcheons specified in Section 220500 "Common Work Results for
Plumbing."
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33 JOINT CONSTRUCTION
A. Hubless, Cast-Iron Soil Piping Coupled Joints:

1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings
Handbook" for hubless-piping coupling joints.

B. Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings in
accordance with the following;

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements.
2. ABS Piping: Join in accordance with ASTM D2235 and ASTM D2661 appendixes.

3. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665 appendixes.

C. Joint Restraints and Sway Bracing:
1. Provide joint restraints and sway bracing for storm drainage piping joints to comply with the following
conditions:
a. Provide axial restraint for pipe and fittings 5 inches and larger, upstream and downstream of all

changes in direction, branches, and changes in diameter greater than two pipe sizes.

b. Provide rigid sway bracing for pipe and fittings 4 inches and larger, upstream and downstream of all
changes in direction 45 degrees and greater.

c. Provide rigid sway bracing for pipe and fittings 5 inches and larger, upstream and downstream of all
changes in direction and branch openings.

34 INSTALLATION OF SPECIALTY PIPE FITTING
A. Transition Couplings:
1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, non-pressure transition couplings.
35 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers
and Supports for Plumbing Piping and Equipment".

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.

2. Install stainless steel pipe hangers for horizontal piping in corrosive environments.
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3.6

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4. Install stainless steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42 clamps.
6. Install individual, straight, horizontal piping runs:

a. 100 Ft. and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.

c. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe rolls. Support pipe rolls on
trapeze.

8. Base of Vertical Piping: MSS Type 52 spring hangers.

Install hangers for cast-iron soil piping, with maximum horizontal spacing and minimum rod diameters, to comply
with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.

Install hangers for PVC piping, with maximum horizontal spacing and minimum rod diameters, to comply with
manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements,
whichever are most stringent.

Support horizontal piping and tubing within 12 inches of each fitting and coupling.

Support vertical runs of cast-iron soil piping to comply with MSS SP-58, locally enforced codes, and authorities
having jurisdiction requirements, whichever are most stringent.

Support vertical runs of PVC piping to comply with manufacturer's written instructions, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping
materials.

Connect waste and vent piping to the following:
1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than
required by authorities having jurisdiction.
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3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by
plumbing code.

4, Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
5. Comply with requirements for cleanouts and drains specified in Section 22 13 19 "Sanitary Waste Piping
Specialties."
6. Equipment: Connect waste piping as indicated.
a. Use flanges instead of unions for connections NPS 2-1/2 and larger.
D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
E. Make connections in accordance with the following unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of
equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each

piece of equipment.
3.7 [DENTIFICATION
A. Identify exposed sanitary waste and vent piping.

B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and
Equipment."

38 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform
tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-in
and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests specified
below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required
corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary waste and vent piping in accordance with procedures of authorities having jurisdiction or, in absence of
published procedures, as follows:
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3.9

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or
repaired.
a. If testing is performed in segments, submit separate report for each test, complete with diagram of
portion of piping tested.
2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been
tested and approved.
a. Expose work that was covered or concealed before it was tested.
3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of
roughing-in.
a. Close openings in piping system and fill with water to point of overflow, but not less than 10 ft. head
of water.
b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
c. Inspect joints for leaks.
4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test
connections and prove they are gastight and watertight.
a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into
piping system equal to pressure of 1 inch wg.
b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
c. Air pressure must remain constant without introducing additional air throughout period of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.
5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are
obtained.
6. Prepare reports for tests and required corrective action.
CLEANING AND PROTECTION

Clean interior of piping. Remove dirt and debris as work progresses.

Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris
and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.
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D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
E. Repair damage to adjacent materials caused by waste and vent piping installation.
3.10 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B. Aboveground, soil and waste piping NPS 4 and smaller are to be the following:
1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.

C. Aboveground, soil and waste piping NPS 5 and larger are to be the following:
1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.

D. Aboveground, vent piping NPS 4 and smaller is to be the following:
1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.

E. Aboveground, vent piping NPS 5 and larger is to be the following:

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.

2. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.
F. Underground, soil, waste, and vent piping NPS 4 and smaller are to be the following:
1. Hubless, cast-iron soil pipe and fittings; cast-iron hubless-piping couplings; and coupled joints.

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
3. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.

G. Underground, soil and waste piping NPS 5 and larger are to be the following:
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1. Hubless, cast-iron soil pipe and fittings; cast-iron hubless-piping couplings; coupled joints.
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

3. Dissimilar Pipe-Material Couplings: Unshielded, non-pressure transition couplings.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A Section Includes:
1. Cleanouts.
2. Miscellaneous sanitary drainage piping specialties.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. INFORMATIONAL SUBMITTALS
C. Field quality-control reports.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, operation, and
maintenance manuals.

PART 2 - PRODUCTS
2.1 ASSEMBLY DESCRIPTIONS
A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF 14 for plastic sanitary waste piping specialty components.
22 CLEANOUTS
A. Cast-Iron Exposed Floor Cleanouts:
1. Standard: ASME A112.36.2M for heavy-duty, adjustable housing cleanout.
2. Size: Same as connected branch.
3. Type: Heavy-duty, adjustable housing.
4, Body or Ferrule: Cast iron.

5. Clamping Device: Not Required.

SANITARY WASTE PIPING SPECIALTIES 221319-1



10.

11.

12.

Outlet Connection: Threaded.

Closure: Cast-iron plug.

Adjustable Housing Material: Cast iron with threads.

Frame and Cover Material and Finish: Nickel-bronze, copper alloy.
Frame and Cover Shape: Round.

Top-Loading Classification: Heavy Duty.

Riser: ASTM A74, Extra-Heavy Class, cast-iron drainage pipe fitting and riser to cleanout.

B. Cast-Iron Wall Cleanouts:

1. Standard: ASME A112.36.2M. Include wall access.
2. Size: Same as connected drainage piping.
3. Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.
4. Closure Plug;
a. Brass.
b. Countersunk or raised head.
c. Drilled and threaded for cover attachment screw.
d. Size: Same as or not more than one size smaller than cleanout size.
5. Wall Access, Cover Plate: Round, flat, chrome-plated brass or stainless steel cover plate with screw.
6. Wall Access, Frame and Cover: Round, stainless steel wall-installation frame and cover.
C. Plastic Floor Cleanouts:
1. Size: Same as connected branch.
2. Body: PVC.
3. Closure Plug: PVC.
4. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.
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23 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
A. Deep-Seal Traps:

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-
seal primer valve connection.

2. Size: Same as connected waste piping.
a. NPS 2: 4-inch-minimum water seal.
b. NPS 2-1/2 and Larger: 5-inch-minimum water seal.

B. Floor-Drain, Trap-Seal Primer Fittings:
1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

C. Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for pipe floor penetrations
of floor membrane. Include galvanized-steel pipe extension in top of fitting that will extend 1 inch above
finished floor and galvanized-steel pipe extension in bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.
D. Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and
with threaded or hub top for extending vent pipe.

2. Size: Same as connected stack vent or vent stack.
E. Vent Caps:
1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and

setscrews to secure to vent pipe.
2. Size: Same as connected stack vent or vent stack.
PART 3 - EXECUTION

3.1 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise
indicated:
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1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is
indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.

4. Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover
flush with finished wall.

D. Install deep-seal traps on floor drains and other waste outlets, if indicated.

E. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

F. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof membrane.

G. Install vent caps on each vent pipe passing through roof.

H. Install wood-blocking reinforcement for wall-mounting-type specialties.

L Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

32 PIPING CONNECTIONS

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements.
Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment, to allow service and maintenance.
33 LABELING AND IDENTIFYING
A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency

precautions, and warn of hazards and improper operations, in addition to identifying unit.
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1. Nameplates and signs are specified in Section 220553 "Identification for Plumbing Piping and Equipment."

34 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage
from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319
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SECTION 224200 - COMMERCIAL PLUMBING FIXTURES

PART I - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Commercial lavatories.
2. Shower heads and valves.
3. Commercial urinals.
4. Commercial water closets.
5. Flushometer valves.
6. Toilet seats.
7. Fixture carriers.

1.2 ACTION SUBMITTALS
A. Product data.
1.3 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS
A. Comply with ASME A112.19.2/CSA B45.1 for vitreous-china plumbing fixtures.
B. Comply with ASME A112.19.3/CSA B45.4 for stainless steel plumbing fixtures.
C.  Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.
D. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets.
E. Comply with ASME A112.18.1/CSA B125.1 for plumbing supply fittings.
F. Comply with ASME A112.18.2/CSA B125.2 for plumbing waste fittings.
G. Comply with IAPMO Z124.5 for water-closet (toilet) seats.
H. Comply with ASME A112.6.1M for plumbing fixture supports.

L Comply with ICC A117.1 for ADA-compliant, accessible plumbing fixtures and installation.
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J. Lavatory faucets and sink faucets intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having
Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in compliance with NSF 61 and NSF 372
by an ANSI-accredited third-party certification body, in that the weighted average lead content at wetted
surfaces is less than or equal to 0.25 percent.

2.2 COMMERCIAL LAVATORIES
A. Lavatories, Wall Mounted:
1. Lavatories, Wall Mounted - Vitreous China, Rectangular with Ledge Back:
a. Fixture:

1)  Standard: ASME A112.19.2/CSA B45.1.

2)  Type: For wall hanging.

3)  Nominal Size: Rectangular, as indicated on drawings.
4)  Faucet-Hole Punching: One hole.

5)  Faucet-Hole Location: Top.

6)  Color: White.

7)  Mounting Material: Chair carrier.

b. Support: Lavatory carrier, floor affixed with steel uprights, concealed arm.
Lavatory Mounting Height: As indicated on drawings.

Lavatory Faucets, Manually Operated:

Standard: ASME A112.18.1/CSA B125.1.

Operation Type: Single control, mixing.

General: Coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with
spout and fixture receptor.

6 Body Type: Single hole.

7. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
8

9

N

Finish: Polished chrome plate.

. Maximum Flow Rate: 0.5 gpm.
10.  Mounting Type: Deck, exposed.
11.  Valve Handle(s): Single lever.
12. Spout: Rigid type.

13. Spout Outlet: Aerator.
14.  Operation: Compression, manual.
15.  Drain: Grid.

B. Lavatories — Handwash Stainless Steel, Back Access.
1. Fixture:
a. Material: 16-gauge, Type 304 stainless steel, seamless welded construction with fire-resistant

sound-deadening material in cabinet interior.
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b. Finish: Satin polished finish on exposed surfaces.

c. Size: 48”.
d. Basin: Two-person width.
e. Hot- and Cold-Water Supply Valves: Pneumatic, push-button, single-temperature, metering

type with individual check stops, and backsplash-mounted filler spouts. Non-hold-open valve.
f. Drain: Integral punched grid with NPS 1-1/2 minimum horizontal waste and trap.
g Optional Features: ADA compliant.
2. Accessories:
a. Mounting: Bolts through wall into accessible service space.

b. Mounting Height: Accessible.
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Lavatory Supply Fittings:

1. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in contact

with potable water.
. Standard: ASME A112.18.1/CSA B125.1.

3. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping
size. Include chrome-plated-brass or stainless steel wall flange.

4. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

5. Operation: Loose key.
Risers:

a. NPS 3/8.
b. ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel, flexible hose riser.

Lavatory Waste Fittings:

1. Standard: ASME A112.18.2/CSA B125.2.
: Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
3. Trap:

a. Size: NPS 1-1/2 by NPS 1-1/4.
b. Material:

1)  Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass
tube to wall and chrome-plated, brass or steel wall flange.

SHOWER HEADS AND SHOWER VALVES
Shower Head with Single-Handle, Thermostatic/Pressure-Balancing Mixing Valve.

1. Description: Single-handle, thermostatic/pressure-balancing mixing valve with hot- and cold-water
indicators; check stops; and shower head.

2. Shower Valve:
a. Standards: ASME A112.18.1/CSA B125.1 and ASSE 1016/ASME A112.1016/CSA B125.16.
b. Body Material: Solid brass.
c. Finish: Polished chrome plate.
d. Mounting: Exposed.

e. Operation: Single-handle, push-pull or twist or rotate control.
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f. Antiscald Device: Integral with mixing valve.

g Check Stops: Check-valve type, integral with or attached to body; on hot- and cold-water
supply connections.

3. Supply Connections: NPS 1/2.
4. Shower Head:
a. Standard: ASME A112.18.1/CSA B125.1.
b. Type: Ball joint and head integral with mounting flange.
c. Shower Head Maximum Flow Rate: 1.5 gpm.
d. Shower Head Material: Metallic with chrome-plated finish.
e. Spray Pattern: Adjustable.
f. Integral Volume Control: Required.

g Temperature Indicator: Integral with valve.
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24 COMMERCIAL URINALS

A. Urinals, Wall Hung:

1. Urinals, Wall Hung - Back Outlet, Siphon Jet:

a.

d.

Fixture:

1)  Standards:

a) ASME A112.19.2/CSA B45.1.
b) ASME A112.19.5/CSA B45.15.

2)  Material: Vitreous china.
3)  Type: Siphon jet.

4)  Strainer or Trapway: Manufacturer's standard strainer with integral trap.

5)  Water Consumption: 0.125 gpf.

6)  Spud Size and Location: NPS 3/4; top.
7)  Outlet Size and Location: NPS 2; back.
8)  Color: White.

Waste Fitting:

1)  Standard: ASME A112.18.2/CSA B125.2 for coupling.
2)  Size: NPS 2.

Support: Urinal carrier, floor affixed with steel uprights with fixture support plates and

coupling with seal and fixture bolts and hardware matching fixture.
Urinal Mounting Height: As indicated on drawings.

B. Urinals - Stainless Steel, Back Access, Back Outlet, Single.

1. Fixture:

Material: Minimum 16-gauge bowl, Type 304 stainless steel, seamless welded construction

with fire-resistant sound-deadening material in interior.

b. Finish: Satin polished finish on exposed surfaces.
c. Type and Configuration: Blowout, with top inlet.
d. Drain: Strainer with NPS 2 tailpiece and trap.
e. Optional Features: ADA compliant.
2. Mounting: Bolts through wall sleeve into accessible service space.

3. Mounting Height: Accessible.
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4.

Wall Sleeve: Galvanized-steel frame of dimensions required to match fixture.

2.5 COMMERCIAL WATER CLOSETS

A. Water Closets, Wall Mounted:

1.

Water Closets, Wall Mounted - Top Spud:

a.
b.
c.

d.

Source Limitations: Obtain water closets from single source from single manufacturer.
Standard: ASME A112.19.2/CSA B45.1.
Bowl:

1)  Material: Vitreous china.

2)  Type: Siphon jet.

3)  Style: Flushometer valve.

4)  Mounting Height: As indicated on drawings.
5)  Rim Contour: Elongated.

6)  Water Consumption: 1.1 gal.per flush.

7)  Spud Size and Location: NPS 1-1/2; top.

8)  Color: White.

Support: Water-closet carrier, floor affixed.

B. Water Closets - Stainless Steel, Back Access, On Floor, Back Outlet, Extended Bowl.

1.

Material: 16-gauge, Type 304 stainless steel, seamless welded construction. Toilet to be able to
withstand a 5000 1b. load without deflection and/or damage.

Finish: Satin polished finish on exposed surfaces.

Optional Features: ADA compliant.

Bowl:

C.

d.

Type, for Back-Outlet Water Closets: Elongated, with back inlet, integral trap, and siphon-jet
design with back outlet and contoured seat.

Length to Wall: Minimum of 25 inches.
Back-Outlet Connection: NPS 4, horizontal with cleanout and slip joint.

Seat Surface: Satin polished finish.

Mounting: Bolts through wall sleeve into accessible pipe space.

Mounting Height: Standard or Accessible.
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7. Flushometer Valve: Top supply, ADA lever handle, 1.28 gpf.
8. Toilet Seat: High-polished integral seat.

9. Wall Sleeve: Galvanized-steel frame of dimensions required to match fixture. Include steel bars or
other design to prevent escape if fixture is removed.

a. Configuration: Modify wall sleeve for accessible water-closet mounting height.
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2.6

2.7

2.8

A.

FLUSHOMETER VALVES
Flushometer Valves:
1. Flushometer Valves:
a. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
b. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
C. Minimum Pressure Rating: 125 psig.
d. Features: Include integral check stop and backflow-prevention device.
e. Material: Brass body with corrosion-resistant components.
f. Style: Exposed.
g Exposed Flushometer-Valve Finish: Chrome-plated.
h. Actuator: Side or top mounted; listed and labeled as defined in NFPA 70, by qualified testing

agency, and marked for intended location and application.
Consumption: 0.125 gal. per flush for urinals.

o e

J Consumption: 1.1 gal. per flush for water closets.

TOILET SEATS

Toilet Seats:

L XAk WD -

,_‘
e

Source Limitations: Obtain toilet seat from single source from single manufacturer.
Standard: IAPMO/ANSI Z124.5.

Material: Plastic.

Type: Commercial (Heavy duty).

Shape: Elongated rim, open front.

Hinge: Check.

Hinge Material: Noncorroding metal.

Seat Cover: Not required.

Color: White.

Surface Treatment: Antimicrobial.

FIXTURE CARRIERS

Fixture Carriers - Lavatory:

1.
2.

Source Limitations: Obtain lavatory carriers from single source from single manufacturer.
Standards:

a. ASME A112.6.1M.
b. ASME A112.6.2.

Fixture Carriers - Sink:

1.
2.

Source Limitations: Obtain sink carriers from single source from single manufacturer.
Standards:

COMMERCIAL PLUMBING FIXTURES 224200 -9



a. ASME A112.6.1M.
b. ASME A112.6.2.

C. Fixture Carriers - Urinal:

Source Limitations: Obtain urinal carriers from single source from single manufacturer.

Standard: ASME A112.6.1M.

Description: Waste-fitting assembly, as required to match drainage piping material and arrangement
with faceplates, couplings, gaskets, and feet; bolts and hardware matching fixture.

D. Fixture Carriers - Water Closet:

1.

Source Limitations: Obtain water closet carriers from single source from single manufacturer.
Standard: ASME A112.6.1M.

Description: Waste-fitting assembly, as required to match drainage piping material and arrangement
with faceplates, couplings, gaskets, and feet; bolts and hardware matching fixture.

PART 3 - EXECUTION

3.1 INSTALLATION OF COMMERCIAL PLUMBING FIXTURES

A. Lavatory Installation:

1

2.
3.
4

Install lavatories level and plumb in accordance with roughing-in drawings.

Install supports, affixed to building substrate, for wall-mounted lavatories.

Install accessible, wall-mounted lavatories at mounting height in accordance with ICC A117.1.

Install water-supply piping with stop on each supply to each lavatory faucet. Install stops in locations
that are accessible for ease of operation.

Install trap and waste piping on each drain outlet of each lavatory to be connected to sanitary drainage
system.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use
deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon
requirements specified in Section 220500 "Common Work Results for Plumbing."

Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

B. Shower Installation:

1.

Assemble shower components in accordance with manufacturers' written instructions.
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Install showers level and plumb in accordance with roughing-in drawings.

3. Install ball valves in water-supply piping to the shower if supply stops are specified with the shower
valve. Comply with ball valve requirements specified in Section 220523 "General Duty Valves for
Plumbing Piping." Install valves in locations that are accessible for ease of operation.

Install shower flow-control fittings with specified maximum flow rates in shower arms.

5. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use
deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon
requirements specified in Section 220500 "Common Work Results for Plumbing."

6. Seal joints between showers, floors, and walls using sanitary-type, one-part, mildew-resistant silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

C. Urinal Installation:

Install urinals level and plumb in accordance with roughing-in drawings.

Install wall-hung, back-outlet urinals onto waste-fitting seals and attached to supports.
Install accessible, wall-mounted urinals at mounting height in accordance with ICC A117.1.
Install supports, affixed to building substrate, for wall-hung urinals.

Use off-floor carriers with waste fitting and seal for back-outlet urinals.

Use carriers without waste fitting for urinals with tubular waste piping.

Use chair-type carrier supports with rectangular steel uprights for accessible urinals.
Measure support height installation from finished floor, not structural floor.

Install flushometer-valve, water-supply fitting on each supply to each urinal.

O 00N R

10.  Attach supply piping to supports or substrate within pipe spaces behind fixtures.

11.  Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of
compartment.

12.  Install actuators in locations easily reachable for people with disabilities.

13.  Install new batteries in battery-powered, electronic-sensor mechanisms.

14.  Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Install

deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon
requirements specified in Section 220500 "Common Work Results for Plumbing."

15.  Seal joints between urinals, walls, and floors using sanitary-type, one-part, mildew-resistant silicone
sealant. Match sealant color to urinal color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

D. Water Closet Installation:

Install water closets level and plumb in accordance with roughing-in drawings.

Install accessible, wall-mounted water closets at mounting height in accordance with ICC A117.1.
Use carrier supports with waste-fitting assembly and seal.

Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-fitting
seals, and affix to building substrate.

S e
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Measure support height installation from finished floor, not structural floor.

Install flushometer-valve, water-supply fitting on each supply to each water closet.

Attach supply piping to supports or substrate within pipe spaces behind fixtures.

Install lever-handle flushometer valves for accessible water closets with handle mounted on open side

of water closet.

9. Install actuators in locations easily reachable for people with disabilities.

10.  Install new batteries in battery-powered, electronic-sensor mechanisms.

11.  Install toilet seats on water closets.

12, Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Install
deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon
requirements specified in Section 220500 "Common Work Results for Plumbing."

13.  Seal joints between water closets, walls, and floors using sanitary-type, one-part, mildew-resistant

silicone sealant. Match sealant color to water-closet color. Comply with sealant requirements

specified in Section 079200 "Joint Sealants."

Sl A

3.2 INSTALLATION OF PIPING CONNECTIONS
A. Connect plumbing fixtures with water supplies and soil, waste, and vent piping. Use size fittings required to
match plumbing fixtures.
B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
C. Comply with soil, waste, and vent piping requirements specified in Section 221316 "Sanitary Waste and
Vent Piping."
D. Install protective-shielding pipe covers and enclosures on exposed supplies and waste piping of accessible
plumbing fixtures. Comply with requirements in Section 220719 "Plumbing Piping Insulation."
E. Where installing piping adjacent to water closets and urinals, allow space for service and maintenance.
33 CLEANING AND PROTECTION
A.  After completing installation of plumbing fixtures, inspect and repair damages finishes. Replace any fixtures
unable to be repaired to the satisfaction of the Owner.
B. Clean plumbing fixtures and associated faucets, valves, flushometer valves, and fittings with manufacturers'
recommended cleaning methods and materials.
C. Provide protective covering for installed plumbing fixtures and associated faucets, valves, flushometer
valves, and fittings.
D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.
END OF SECTION 224200
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SECTION 224713 - DRINKING FOUNTAINS

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Bottle filling stations.
2. Supports.
1.2 ACTION SUBMITTALS
A.  Product data.
1.3 CLOSEOUT SUBMITTALS
A.  Maintenance data.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS
A. Standards:

1. Drinking fountains and bottle filling stations intended to convey or dispense water for human
consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of
the Authority Having Jurisdiction (AHJ), and with NSF 61 or NSF 372, or be certified in
compliance with NSF 61 or NSF 372 by an ANSI-accredited third-party certification body,
that the weighted average lead content at wetted surfaces is less than or equal to 0.25 percent.

2. Comply with ASME A112.19.3/CSA B45.4 for stainless steel drinking fountains and bottle
filling stations.

3. Comply with NSF 42 and NSF 53 for water filters for drinking fountains and bottle filling
stations.

4. Comply with ICC A117.1 for accessible drinking fountains and bottle filling stations.
22 BOTTLE FILLING STATIONS
A.  Bottle Filling Station - Surface Wall-Mounted, Stainless Steel.
1. Type: Vandal resistant.

2. Cabinet: Stainless steel.
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3. Bottle Filler: Push-button activation. Fill rate 1.0 gpm.

4. Drain: Grid type with NPS 1-1/2 tailpiece.

5. Supply: NPS 3/8 with shutoff valve.

6. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/2 brass P-trap.

7. Filter: One or more water filters complying with NSF 42 and NSF 53 and with capacity sized
for peak flow rate.

8. Support: Provide manufacturer's mounting plate.

9. Bottle Filling Station Mounting Height: Accessible in accordance with ICC A117.1.

PART 3 - EXECUTION

3.1

A.

C.

D.

3.2

A.

B.

INSTALLATION

Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

Install recessed, drinking fountains and bottle filling stations secured to wood blocking in wall
construction.

Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-
water distribution piping. Use ball valve. Install valves in locations where they can be easily reached
for operation. Valves are specified in Section 220523 "General-Duty Valves for Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use
deep-pattern escutcheons where required to conceal protruding fittings. Comply with escutcheon
requirements specified in Section 220500 "Common Work Results for Plumbing."

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants."

PIPING CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.
Use size fittings required to match fixtures.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
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3.4

C.

D.

Install ball shutoff valve on water supply to each fixture. Install valve upstream from filter for
drinking fountain. Comply with valve requirements specified in Section 220523 "General-Duty
Valves for Plumbing Piping."

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and
Vent Piping."

ADJUSTING
Adjust fixture flow regulators for proper flow and stream height.
CLEANING

After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and debris. Repair
damaged finish to match original finish.

Clean fixtures, on completion of installation, according to manufacturer's written instructions.
Provide protective covering for installed fixtures.

Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224713
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DIVISION 23 MECHANICAL TECHNICAL SPECIFICATIONS

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (L.S.) for Bid Item No. 11 “Mechanical Components” shall
include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for
doing all the work as outlined in Section 230529 — Hangers and Supports for HVAC Piping Equipment,
Section 230553 — Identification for HVAS Piping and Equipment, Section 230593 — Testing, Adjusting,
and Balancing for HVAC, Section 233113 — Metal Ducts, Section 233300 — Air Duct Accessories,
Section 233423 — HVAC Power Ventilators , complete in place, as shown on the plans, as specified in the
Standard Specifications and these special provisions, and as directed by the City’s Representative.
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

1.3

A.

1.4

A.

B.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

M S

Related Requirements:
1. Section 233113 "Metal Ducts" for duct hangers and supports.

ACTION SUBMITTALS

Product Data: For each type of product.
INFORMATIONAL SUBMITTALS
Welding certificates.

QUALITY ASSURANCE

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

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

2.1

A.

B.

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pre-galvanized, hot-dip galvanized, or electro-galvanized.

3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.

4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Stainless Steel Pipe Hangers and Supports:
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2.2

23

24

2.5

2.6

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe and Tube Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated

components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.
TRAPEZE PIPE HANGERS

Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C552, Type Il cellular glass with 100-psi
minimum compressive strength and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C552, Type Il cellular glass with 100-psi
minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with
pull-out, tension, and shear capacities appropriate for supported loads and building materials where
used.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel
shapes.

MATERIALS
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A.

D.

Aluminum: ASTM B221.

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; black and galvanized.
Stainless Steel: ASTM A240/A240M.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink
and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

32

A.

D.

APPLICATION

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 Ib.

INSTALLATION OF HANGERS AND SUPPORTS

Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and
attachments as required to properly support piping from the building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel
runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install
intermediate supports for smaller diameter pipes as specified for individual pipe hangers.

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install hangers
and attachments as required to properly support piping from building structure.

Framing System Installation: Metal. Arrange for grouping of parallel runs of piping, and support
together on field-assembled strut systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:
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1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4
inches thick in concrete after concrete is placed and completely cured. Use operators that are
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-
actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

G.  Pipe Stand Installation:

L. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth
roof surface. Do not penetrate roof membrane.

H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers,
and other accessories.

L. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

J. Install hangers and supports to allow controlled thermal and seismic movement of piping systems,
to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

K.  Install lateral bracing with pipe hangers and supports to prevent swaying.

L. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and
at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to
forms and install reinforcing bars through openings at top of inserts.

M.  Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

N.  Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

O.  Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert
with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
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a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution
plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution

plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

33 INSTALLATION OF EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C.  Provide lateral bracing, to prevent swaying, for equipment supports.
3.4 METAL FABRICATIONS
A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
B.  Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop

welded because of shipping size limitations.

C.  Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the

following:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so contours

of welded surfaces match adjacent contours.

3.5 ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.  Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
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3.6

3.7

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-
PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

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

HANGER AND SUPPORT SCHEDULE
Specific hanger and support requirements are in Sections specifying piping systems and equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping
system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will not
have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems
and attachments for general service applications.

Use stainless steel pipe hangers and stainless steel attachments for hostile environment applications.
Use copper-plated pipe hangers and stainless steel attachments for copper piping and tubing.

Use padded hangers for piping that is subject to scratching.

Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if
little or no insulation is required.

4. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center
closure for hanger installation before pipe erection.
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5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of non-
insulated, stationary pipes NPS 3/4 to NPS 8.

6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary
pipes NPS 1/2 to NPS 8.

7. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary pipes
NPS 1/2 to NPS 8.

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.

9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 8.

10.  Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3.

11.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

12.  Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

13.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods
if longitudinal movement caused by expansion and contraction might occur.

K.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to
NPS 24 if longer ends are required for riser clamps.

L.  Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

L=

M. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe
hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
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5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams
for heavy loads.

10.  Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams
for heavy loads, with link extensions.

11.  Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural
steel.

12.  Welded-Steel Brackets: For support of pipes from below or for suspending from above by
using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 1b.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15.  Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

N.  Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections,

install the following types:

1.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation
that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
O.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1.
2.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4
inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion
in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor
to 25 percent to allow expansion and contraction of piping system from hanger.
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6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from
one support to another support, critical terminal, or connected equipment. Include auxiliary
stops for erection, hydrostatic test, and load-adjustment capability. These supports include
the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified
in piping system Sections.

Q.  Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments
where required in concrete construction.

END OF SECTION 230529
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.
3.

Equipment labels.
Warning signs and labels.
Duct labels.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

1.

5.
6.

Material and Thickness: Brass, 0.032-inch minimum thickness, with predrilled or stamped
holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1.

(98]

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, with predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.

Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless steel rivets or self-tapping screws.
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23

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number, Drawing
numbers where equipment is indicated (plans, details, and schedules), and the Specification Section
number and title where equipment is specified.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, with predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.
Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch
for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.

Fasteners: Stainless steel rivets or self-taping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in
accordance with requirements of OSHA and NFPA70E.

Label Content: Include caution and warning information plus emergency notification instructions.
DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick and having predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch
for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.
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F.

G.

H.

Fasteners: Stainless steel rivets or self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or abbreviations
as used on Drawings. Also include the following:

1. Duct size.

2. Flow-Direction Arrows: Include flow-direction arrows on distribution ducts. Arrows may be
either integral with label or may be applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

D.

33

A.

B.

C.

D.

3.4

A.

PREPARATION

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as
dirt, oil, grease, release agents, and other substances that could impair bond of identification devices.

INSTALLATION, GENERAL REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of surfaces
where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.
Locate identifying devices so that they are readily visible from the point of normal approach.
INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
Permanently fasten labels on each item of mechanical equipment.

Sign and Label Colors:

1. White letters on an ANSI Z535.1 safety-blue background.

Locate equipment labels where accessible and visible.

Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other
equipment where arc-flash hazard exists, as indicated on Drawings, and in accordance with
requirements of OSHA and NFPA 70E.

INSTALLATION OF DUCT LABELS

Install self-adhesive duct labels showing service and flow direction with permanent adhesive on air
ducts.
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1. Provide labels in the following color codes:
a. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White letters on blue
background.

END OF SECTION 230553
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SECTION 230593 -TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Testing, Adjusting, and Balancing of Air Systems:

a. Constant-volume air systems.
2. Testing, adjusting, and balancing of equipment.
3. Duct leakage tests verification.

1.2 DEFINITIONS
A.  AABC: Associated Air Balance Council.
B. NEBB: National Environmental Balancing Bureau.
C. TAB: Testing, adjusting, and balancing.
D.  TABB: Testing, Adjusting, and Balancing Bureau.
E. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
F. TDH: Total dynamic head.
G.  UFAD: Underfloor air distribution.
1.3 INFORMATIONAL SUBMITTALS

A.  Qualification Data: Within 90 days of Contractor's Notice to Proceed, submit documentation that
the TAB specialist and this Project's TAB team members meet the qualifications specified in
"Quality Assurance" Article.

B. Contract Documents Examination Report: Within 90 days of Contractor's Notice to Proceed, submit
the Contract Documents review report, as specified in Part 3.

C. Strategies and Procedures Plan: Within 90 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures, as specified in "Preparation” Article.

D.  System Readiness Checklists: Within 90 days of Contractor's Notice to Proceed, submit system
readiness checklists, as specified in "Preparation” Article.

E. Examination Report: Submit a summary report of the examination review required in
"Examination" Article.
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F. Certified TAB reports.
G.  Sample report forms.

H.  Instrument calibration reports, to include the following:

1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.
1.4 QUALITY ASSURANCE

A.  TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

B.  TAB Specialists Qualifications, Certified by NEBB or TABB:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

C.  Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

1.  ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air
Balancing."

D.  ASHRAE/ES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 -
"System Balancing."

E. Code and AHJ Compliance: TAB is required to comply with governing codes and requirements of
authorities having jurisdiction.

1.5 FIELD CONDITIONS

A.  Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period.
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

B.  Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

PART 2 - PRODUCTS (NOT APPLICABLE)
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PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

Examine installed systems for balancing devices, such as test ports, flow-control devices, and
manual volume dampers. Verify that locations of these balancing devices are applicable for
intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data, including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems output, and statements of philosophies and assumptions
about HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for HVAC to verify that they are
properly separated from adjacent areas and sealed.

Examine equipment performance data, including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects that
can create undesired or unpredicted conditions that cause reduced capacities in all or part of a
system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when

installed under conditions different from the conditions used to rate equipment performance.
To calculate system effects for air systems, use tables and charts found in AMCA 201, "Fans
and Systems," or in SMACNA's "HVAC Systems - Duct Design." Compare results with the
design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing, cleaning,
and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters
are clean, and equipment with functioning controls is ready for operation.

Examine operating safety interlocks and controls on HVAC equipment.

Examine control dampers for proper installation for their intended function of isolating, throttling,
diverting, or mixing air flows.

Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.
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32 PREPARATION

A.  Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.
2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.
4. Sample forms with specific identification for all equipment.
B.  Perform system-readiness checks of HVAC systems and equipment to verify system readiness for

TAB work. Include, at a minimum, the following:
1. Airside:

a. Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed.

b. Duct systems are complete with terminals installed.
C. Volume, smoke, and fire dampers are open and functional.
d. Clean filters are installed.
€. Fans are operating, free of vibration, and rotating in correct direction.
f. Variable-frequency controllers' startup is complete and safeties are verified.
8. Automatic temperature-control systems are operational.
h. Ceilings are installed.
1. Windows and doors are installed.
J. Suitable access to balancing devices and equipment is provided.

33 GENERAL PROCEDURES FOR TESTING AND BALANCING

A.  Perform testing and balancing procedures on each system in accordance with the procedures

contained in AABC's "National Standards for Total System Balance", ASHRAE 111, and NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in this
Section.

B. Cut insulation, ducts, and equipment casings for installation of test probes to the minimum extent
necessary for TAB procedures.

1. After testing and balancing, install test ports and duct access doors that comply with
requirements in Section 23 33 00 "Air Duct Accessories."

2. Where holes for probes are required in piping or hydronic equipment, install pressure and
temperature test plugs to seal systems.

3. Install and join new insulation that matches removed materials. Restore insulation, coverings,

vapor barrier, and finish in accordance with Section 23 07 13 "Duct Insulation," and
Section 23 07 19 "HVAC Piping Insulation."

C. Mark equipment and balancing devices, including damper-control positions, fan-speed-control

levers, and similar controls and devices, with paint or other suitable, permanent identification
material to show final settings.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -4



3.4

3.5

3.6

Take and report testing and balancing measurements in inch-pound (IP) units.
TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited to, the
following:
1. Fans and ventilators.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended
testing procedures. Crosscheck the summation of required outlet volumes with required fan
volumes.

Prepare schematic diagrams of systems' Record drawings duct layouts.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check for proper sealing of air-handling-unit components.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan
manufacturer.

1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.
b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If

necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

2. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
C. Measure static pressure across each component that makes up the air-handling system.
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3.7

d. Report artificial loading of filters at the time static pressures are measured.

3. Review Contractor-prepared shop drawings and Record drawings to determine variations in
design static pressures versus actual static pressures. Calculate actual system-effect factors.
Recommend adjustments to accommodate actual conditions.

4. Obtain approval from Construction Manager for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in HVAC Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-heating,
economizer, and any other operating mode to determine the maximum required brake
horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.

1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.

Adjust air inlets and outlets for each space to indicated airflows.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure inlets and outlets airflow.

Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after they have been adjusted.

L=

Verify final system conditions.

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design.
Readjust to design if necessary.

2. Re-measure and confirm that total airflow is within design.

3. Re-measure all final fan operating data, speed, volts, amps, and static profile.

4. Mark all final settings.

5. Test system in economizer mode. Verify proper operation and adjust if necessary.
6. Measure and record all operating data.

7. Record final fan-performance data.

DUCT LEAKAGE TESTS

Witness the duct leakage testing performed by Installer.
Verify that proper test methods are used and that leakage rates are within specified limits.

Report deficiencies observed.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -6



3.8

39

3.10

TOLERANCES

Set HVAC system's airflow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If
design value is less than 100 cfm, within 10 cfm.

2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm, within
10 cfm.

Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.

PROGRESS REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in
"Examination" Article, prepare a report on the adequacy of design for system-balancing devices.
Recommend changes and additions to system-balancing devices, to facilitate proper performance
measuring and balancing. Recommend changes and additions to HVAC systems and general
construction to allow access for performance-measuring and -balancing devices.

Status Reports: Prepare monthly progress reports to describe completed procedures, procedures in
progress, and scheduled procedures. Include a list of deficiencies and problems found in systems
being tested and balanced. Prepare a separate report for each system and each building floor for
systems serving multiple floors.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections for
tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

Final Report Contents: In addition to certified field-report data, include the following:

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
Product Data.

L=

General Report Data: In addition to form titles and entries, include the following data:

1. Title page.
2. Name and address of the TAB specialist.
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11.

12.
13.
14.
15.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents, including the following:

a. Indicated versus final performance.
b. Notable characteristics of systems.
C. Description of system operation sequence if it varies from the Contract Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans performance forms, including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Fan drive settings, including settings and percentage of maximum pitch diameter.
Other system operating conditions that affect performance.

/o oe

D.  System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each
system with single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Duct, outlet, and inlet sizes.
3. Balancing stations.
4. Position of balancing devices.
E. Fan Test Reports: For supply, return, and exhaust fans, include the following:
L. Fan Data:
a. System identification.
b. Location.
C. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave and amount of adjustments in inches.
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2. Motor Data:

Motor make, and frame type and size.

Horsepower and speed.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.
Number, make, and size of belts.

© e ao o

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan speed.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

o a0 oe

F. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

1. Report Data:

System fan and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.

Duct static pressure in inches wg.

Duct size in inches.

Duct area in sq. ft.

Indicated airflow rate in cfm.

Indicated velocity in fpm.

Actual airflow rate in cfm.

Actual average velocity in fpm.

AT ER Mo Al o

Barometric pressure in psig.
G.  Instrument Calibration Reports:
1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

o a0 oe

3.11 VERIFICATION OF TAB REPORT
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The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
Construction Manager.

Construction Manager shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to the lesser of either 10 percent of the total measurements
recorded or the extent of measurements that can be accomplished in a normal 8-hour business day.

If rechecks yield measurements that differ from the measurements documented in the final report by
more than the tolerances allowed, the measurements shall be noted as "FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total measurements
checked during the final inspection, the TAB shall be considered incomplete and shall be rejected.

If recheck measurements find the number of failed measurements noncompliant with requirements
indicated, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include all changes; resubmit the final report and
request a second final inspection. All changes shall be tracked to show changes made to
previous report.

2. If the second final inspection also fails, Owner may pursue others Contract options to
complete TAB work.

Prepare test and inspection reports.
ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY
Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

A e

Related Requirements:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing
requirements for metal ducts.
2. Section 233300 "Air Duct Accessories" for dampers, turning vanes, and flexible ducts.

ACTION SUBMITTALS

Product Data: For each type of the following products:
1. Sealants and gaskets.
2. Seismic-restraint devices.

INFORMATIONAL SUBMITTALS

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS

2.1

A.

B.

PERFORMANCE REQUIREMENTS
Airstream Surfaces: Surfaces in contact with airstream comply with requirements in ASHRAE 62.1.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment,"
and Section 7 - "Construction and System Startup."
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ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System
Construction and Insulation."

Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear
dimensions and do not include insulation or duct wall thickness.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible" based on indicated static-pressure class unless otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.

2. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

3. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.

For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-24A,
T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted and
approved by engineer of record.

5. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

6. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and
fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Ch. 4, "Fittings and Other Construction,” for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless
otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.
2. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the
round sides connecting the flat portions of the duct (minor dimension).
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Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded
longitudinal seams.

Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless
otherwise indicated. Sheet metal materials are to be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A1008/A1008M, with oiled, matte finish for exposed ducts.
Factory- or Shop-Applied Antimicrobial Coating:

1. Apply to the surface of sheet metal that will form the interior surface of the duct. An untreated clear
coating is to be applied to the exterior surface.

2. Antimicrobial compound is to be tested for efficacy by an NRTL and registered by the EPA for use
in HVAC systems.

3. Coating containing the antimicrobial compound is to have a hardness of 2H, minimum, when tested
in accordance with ASTM D3363.
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4, Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-
developed index of 50 when tested in accordance with UL 723; certified by an NRTL.

5. Shop-Applied Coating Color: Black.

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating.

E. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate
the different metals with butyl rubber, neoprene, or EPDM gasket materials.

F. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch- minimum
diameter for lengths longer than 36 inches.

25 SEALANT AND GASKETS

A.  General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets are to be
a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in
accordance with UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator

to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 3 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or

aluminum.

10.  Sealant shall have a VOC content of 420 g/L or less.

11.  Sealant shall comply with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."
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C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
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11.

12.
13.
14.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

Sealant shall have a VOC content of 420 g/L or less.

Sealant shall comply with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

Maximum Static-Pressure Class: 10-inch wg, positive or negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

D.  Flanged Joint Sealant: Comply with ASTM C920.
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General: Single-component, acid-curing, silicone, elastomeric.

Type: S.

Grade: NS.

Class: 25.

Use: O.

Sealant shall have a VOC content of 420 g/L or less.

Sealant shall comply with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

F. Round Duct Joint O-Ring Seals:

1. Seal is to provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and is to be rated for10-
inch wg static-pressure class, positive or negative.
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting
spigots.
2.6 HANGERS AND SUPPORTS
A.  Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with

threads painted with zinc-chromate primer after installation.
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Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round
Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
Steel Cables for Stainless Steel Ducts: Stainless steel complying with ASTM A492.

Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for
duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct
materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless Steel Ducts: Stainless steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.1

A.

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss
for air-handling equipment sizing and for other design considerations. Install duct systems as indicated
unless deviations to layout are approved on Shop Drawings and coordination drawings.

Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

Install ducts in maximum practical lengths with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to
building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure
elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
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L Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view,
cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal
thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

J. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before
and after installation. Comply with SMACNA's "[AQ Guidelines for Occupied Buildings Under
Construction,”" Appendix G, "Duct Cleanliness for New Construction Guidelines."

K. Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and smaller and
a minimum of five segments for 14 inches and larger.

L. Branch Connections: Use lateral or conical branch connections.
32 INSTALLATION OF EXPOSED DUCTWORK
A.  Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape

sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless
steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove
discoloration caused by welding.

D.  Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and
supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these requirements.
3.3 DUCT SEALING
A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in

accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible":

1 Comply with SMACNA's "THVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts: Seal Class A.

3. Outdoor, Exhaust Ducts: Seal Class C.

4 Outdoor, Return-Air Ducts: Seal Class C.
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Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class B.
Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
Unconditioned Space, Exhaust Ducts: Seal Class C.

Unconditioned Space, Return-Air Ducts: Seal Class B.

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.

10.  Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class B.
11.  Conditioned Space, Exhaust Ducts: Seal Class B.

12. Conditioned Space, Return-Air Ducts: Seal Class C.
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34 HANGER AND SUPPORT INSTALLATION

A.  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers
and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate
for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more
than 4 inches thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less
than 4 inches thick.

5. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger
Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches
of each elbow and within 48 inches of each branch intersection.

C. Hangers Exposed to View: Threaded rod and angle or channel supports.

D. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet
metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.

E. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear
capacities appropriate for supported loads and building materials where used.

35 DUCTWORK CONNECTIONS

A.  Make connections to equipment with flexible connectors complying with Section 23 33 00 "Air Duct
Accessories."
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and
inlet, and terminal unit connections.

3.6 PAINTING

A.  Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.

3.7 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each

test.

2. Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct sections
totaling no less than 25 percent of total installed duct area for each designated pressure class.

b. Supply Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct sections
totaling no less than 50 percent of total installed duct area for each designated pressure class.

c. Return Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct sections
totaling no less than 50 percent of total installed duct area for each designated pressure class.

d. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct
sections totaling no less than 5 percent of total installed duct area for each designated
pressure class.

e. Outdoor-Air Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct
sections totaling no less than 50 percent of total installed duct area for each designated
pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for
compliance with test requirements.
4, Testing of each duct section is to be performed with access doors, coils, filters, dampers, and other

duct-mounted devices in place as designed. No devices are to be removed or blanked off so as to
reduce or prevent additional leakage.

5. Test for leaks before applying external insulation.
Conduct tests at static pressures equal to maximum design pressure of system or section being
tested. If static-pressure classes are not indicated, test system at maximum system design pressure.
Do not pressurize systems above maximum design operating pressure.

7. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

METAL DUCTS
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2. Test sections of metal duct system for cleanliness in accordance with "Description of Method 3 -
NADCA Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC
Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media is to not
exceed 0.75 mg/100 sq. cm.

D.  Duct system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
3.8 DUCT CLEANING

A.  Clean new duct system(s) before testing, adjusting, and balancing.
B. Use duct cleaning methodology as indicated in NADCA ACR.
C.  Use service openings for entry and inspection.

1. Provide openings with access panels appropriate for duct static-pressure and leakage class at
dampers, coils, and any other locations where required for inspection and cleaning access. Provide
insulated panels for insulated or lined duct. Patch insulation and liner as recommended by duct liner
manufacturer. Comply with Section 23 33 00 "Air Duct Accessories" for access panels and doors.
Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling to gain access during the cleaning process.

D. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC
system, and locate exhaust downwind and away from air intakes and other points of entry into
building.

E. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return
plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash

systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter
sections, and condensate collectors and drains.
Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical
equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.

METAL DUCTS 233113 -10



7.

Dedicated exhaust and ventilation components and makeup air systems.

F. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within
duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum
device to downstream end of duct sections so areas being cleaned are under negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging
integrity of metal ducts, duct liner, or duct accessories.

4, Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.
Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable
material, mold, or fungus growth.

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational. Rinse
coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.

7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present.
Apply antimicrobial agents in accordance with manufacturer's written instructions after removal of
surface deposits and debris.

3.9 STARTUP

A.  Air Balance: Comply with requirements in Section 23 05 93 "Testing, Adjusting, and Balancing for
HVAC."

3.10 DUCT SCHEDULE

A.  Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1.

Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated
below.

B. Exhaust Ducts:

METAL DUCTS

Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

Pressure Class: Negative 2-inch wg

Minimum SMACNA Seal Class: A if negative pressure, and A if positive pressure.
SMACNA Leakage Class for Rectangular: 2.

SMACNA Leakage Class for Round and Flat Oval: 2.

/o o

Ducts Connected to Equipment Not Listed above:

a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class: A if negative pressure; A if positive pressure.
c. SMACNA Leakage Class for Rectangular: 2.
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d. SMACNA Leakage Class for Round and Flat Oval: 2.
C. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel
D.  Elbow Configuration:

1. Rectangular Duct - Requirements for Different Velocities: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:

1)  Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2)  Mitered Type RE 4 without vanes.

b. Velocity 1000 to 1500 fpm:

1)  Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2)  Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.

3) Mitered TypeRE2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners,"
and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm or Higher:

1)  Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2)  Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

3) Mitered TypeRE2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners,"
and Figure 4-4, "Vane Support in Elbows."

2. Rectangular Duct Requirements for All Velocities: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4,
"Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 3-4, "Round Duct Elbows."
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a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."
Elbows with less than 90-degree change of direction have proportionately fewer segments.

1)  Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-
degree elbow.

2)  Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 90-
degree elbow.

3)  Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 90-
degree elbow.

4)  Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

E. Branch Configuration:

L. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Conical spin in.

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps
are permitted in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113

METAL DUCTS 233113 -13



SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:

1. Backdraft and pressure relief dampers.
2. Manual volume dampers.
3. Flange connectors.
4, Turning vanes.
S. Flexible connectors.
6. Duct accessory hardware.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1.3 CLOSEOUT SUBMITTALS
A.  Operation and maintenance data.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS
A.  Comply with NFPA 90A and NFPA 90B.

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

22 BACKDRAFT AND PRESSURE RELIEF DAMPERS
A.  Description: Gravity balanced.
B.  Performance:

1. Maximum Air Velocity: 1000 fpm.
2. Maximum System Pressure: 1 inch wg.
3. Leakage:

a. Class I: Leakage shall not exceed 4 cfim/sq. ft. against 1-inch wg differential static
pressure.
b. Construction:
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4. Frame:

a. Hat shaped.
b. 16-gauge-thick, galvanized sheet steel, with welded or mechanically attached
corners and mounting flange.

5. Blades:

a. Multiple single-piece blades.
b. Center pivoted, maximum 6-inch width, 16-gauge-thick, galvanized sheet steel with
sealed edges.

6. Blade Action: Parallel.
C. Blade Seals: Neoprene, mechanically locked.
D. Blade Axles:

1. Material: Nonferrous metal.
2. Diameter: 0.20 inch.

E. Tie Bars and Brackets: Aluminum.
F. Return Spring: Adjustable tension.
G.  Bearings: Steel ball.
2.3 MANUAL VOLUME DAMPERS
A. Standard, Steel, Manual Volume Dampers:
1. Performance:

a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. against 1-inch wg
differential static pressure.

2. Construction:

a. Linkage out of airstream.

b. Suitable for horizontal or vertical airflow applications.
3. Frames:

a. Hat-shaped, 16-gauge-thick, galvanized sheet steel.

b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.
4. Blades:
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2.5

a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized steel; 16 gauge thick.
5. Blade Axles: Galvanized steel.
6. Bearings:
a. Oil-impregnated bronze.
b. Dampers mounted with vertical blades to have thrust bearing at each end of every
blade.
7. Tie Bars and Brackets: Galvanized steel.
8. Locking device to hold damper blades in a fixed position without vibration.
Jackshaft:
1. Size: 0.5-inch diameter.
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports
at each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings: As required to connect linkage of each damper in

multiple-damper assembly.

Damper Hardware:

1.

Zinc-plated, die-cast core with dial and handle, made of 3/32-inch-thick zinc-plated steel,
and a 3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.
FLANGE CONNECTORS

Description: Add-on or roll-formed, factory fabricated, slide-on transverse flange connectors,
gaskets, and components.

Material: Galvanized steel.

Gauge and Shape: Match connecting ductwork.

TURNING VANES

Manufactured Turning Vanes for Metal Ducts: Fabricate curved blades of galvanized sheet steel;
support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1.

Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.
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B.  Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into
vane runners suitable for duct mounting.

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

D. Vane Construction:
1. Double wall.
2.6 FLEXIBLE CONNECTORS

A. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and accessory materials
shall have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50
when tested in accordance with ASTM E84.

B.  Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

C. Materials: Flame-retardant or noncombustible fabrics.
D.  Coatings and Adhesives: Comply with UL 181, Class 1.

E. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two
strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel. Provide metal compatible with
connected ducts.

F. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 0z./sq. yd..
2. Tensile Strength: 480 1bf/inch in the warp and 360 1bf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

G.  Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan
discharge and duct.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of 30
degrees of angular rod misalignment without binding or reducing isolation efficiency.
2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring

at rated load.
3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

S. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.
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2.7

A.

B.

2.8

A.

B.

C.

7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at start
and stop.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit
duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and
grease.

MATERIALS
Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized
sheet metal ducts; compatible materials for aluminum and stainless steel ducts.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Install duct accessories in accordance with applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116 for fibrous-
glass ducts.

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless steel accessories in stainless steel ducts, and
aluminum accessories in aluminum ducts.

Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust
fan unless otherwise indicated.

Install volume dampers at points on supply, return, and exhaust systems where branches extend
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat
channels of same depth as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Set dampers to fully open position before testing, adjusting, and balancing.
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E. Install test holes at fan inlets and outlets and elsewhere as indicated and as needed for testing and
balancing.

F. Label access doors according to Section 230553 "lIdentification for HVAC Piping and
Equipment" to indicate the purpose of access door.

G. Install flexible connectors to connect ducts to equipment.

H.  Install duct test holes where required for testing and balancing purposes.

L Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust
limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop
of fans.

32 FIELD QUALITY CONTROL
A.  Tests and Inspections:
L. Operate dampers to verify full range of movement.
2. Inspect turning vanes for proper and secure installation and verify that vanes do not move
or rattle.

END OF SECTION 233300
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SECTION 233423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

SUMMARY

Section Includes:

1. Ceiling-mounted ventilators.
ACTION SUBMITTALS

Product Data: For each type of product.
CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit
components.

ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

CEILING-MOUNTED VENTILATORS
Housing: Steel, lined with acoustical insulation.

Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan
wheel removable for service.

Back-draft damper: Integral.

Grille: Louvered grille with flange on intake and thumbscrew or spring retainer attachment to fan
housing.

Electrical Requirements: Junction box for electrical connection on housing and receptacle for
motor plug-in.
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2.4

F.

A.

A.

B.

Accessories:

L. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less
than 50 percent.

2. Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot light.
3. Time-Delay Switch: Assembly with single-pole rocker switch, timer, and cover plate.
4, Motion Sensor: Motion detector with adjustable shutoff timer.

5. Filter: Washable aluminum to fit between fan and grille.

6. Isolation: Rubber-in-shear vibration isolators.

7. Manufacturer's standard roof jack or wall cap, and transition fittings.

MOTORS

Comply with NEMA designation, temperature rating, service factor, and efficiency requirements
for motors specified in Section 23 05 00 "Common Work Results for HVAC."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.

SOURCE QUALITY CONTROL

AMCA Certification for Fan Energy Index (FEI): Test, rate, and label in accordance with
AMCA 211.

UL Standards: Power ventilators shall comply with UL 705.

PART 3 - EXECUTION

3.1

32

33

A.

B.

C.

A.

INSTALLATION, GENERAL

Install power ventilators level and plumb.

Equipment Mounting:
L. Ceiling Units: Suspend units from structure; use steel wire or metal straps.
2. Install units with clearances for service and maintenance.

Label units according to requirements specified in Section 230553 "Identification for HVAC
Piping and Equipment."

DUCTWORK CONNECTIONS

Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air
Duct Accessories."

ELECTRICAL CONNECTIONS
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A.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

B.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

C.  Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.

1.

Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 26
0553 "lIdentification for Electrical Systems."

Nameplate shall be laminated acrylic or melamine plastic signs with a black background
and engraved white letters at least 1/2 inch high.

34 CONTROL CONNECTIONS

A.  Install control and electrical power wiring to field-mounted control devices.

B.  Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

3.5 STARTUP SERVICE:

A.  Perform startup service.

1.

= o

11.

12.
13.

Complete installation and startup checks in accordance with manufacturer's written
instructions.

Verify that shipping, blocking, and bracing are removed.

Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

Verify that cleaning and adjusting are complete.

For direct-drive fans, verify proper motor rotation direction and verify fan wheel free
rotation and smooth bearing operation.

For belt-drive fans, disconnect fan drive from motor, verify proper motor rotation direction,
and verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive
system, align and adjust belts, and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Verify lubrication for bearings and other moving parts.

Verify that manual and automatic volume control and fire and smoke dampers in connected
ductwork systems are in fully open position.

Disable automatic temperature-control operators, energize motor and confirm proper motor
rotation and unit operation, adjust fan to indicated rpm, and measure and record motor
voltage and amperage.

Shut unit down and reconnect automatic temperature-control operators.

Remove and replace malfunctioning units and retest as specified above.

3.6 ADJUSTING
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A.  Adjust damper linkages for proper damper operation.

B.  Adjust belt tension.

C.  Lubricate bearings.

D.  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."
3.7 CLEANING

A.  After completing system installation and testing, adjusting, and balancing and after completing
startup service, clean fans internally to remove foreign material and construction dirt and dust.

3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor will engage a qualified testing agency to perform tests and

inspections.

B.  Perform tests and inspections.
1. Fan Operational Test: After electrical circuitry has been energized, start units to confirm

proper motor rotation and unit operation.
2. Test and adjust controls and safeties.
3. Fans and components will be considered defective if they do not pass tests and inspections.
4. Prepare test and inspection reports.
3.9 DEMONSTRATION
A.  Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans.

END OF SECTION 233423
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DIVISION 26 ELECTRICAL AND LIGHTING TECHNICAL SPECIFICATIONS

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (L.S.) for Bid Item No. 13 “Electrical Components™ shall
include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing
all the work as outlined in Section 260500 — Common Work Results for Electrical, Section 260519 — Low-
Voltage Electrical Power Conductors and Cables, Section 260526 — Grounding and Bonding for Electrical
Systems, Section 260533 — Raceways and Boxes for Electrical Systems, Section 260553 — Identification
for Electrical Systems, Section 260923 — Lighting Control Devices, Section 262416 — Panelboards, Section
262726 — Wiring Devices, Section 265100 - Lighting, complete in place, as shown on the plans, as specified
in the Standard Specifications and these special provisions, and as directed by the City’s Representative.
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1

A.

1.2

1.3

WORK NOT INCLUDED

Cooperate with the other trades who may or may not be party to this Contract for the purpose of
coordinating the electrical requirements and installation of equipment, materials, and furnishings
provided by those other trades, including the Owner.

CODES AND STANDARDS

Provide equipment and materials which conform to, and perform the installation thereof in
accordance with the following codes and industry standards:

California Electrical Code (CEC).

National Electrical Code (NEC)

California Building Code (CBC)

California Fire Code (CFC)

Titles 8, 19 and 24 of the California Code of Regulations (CCR).
American National Standards Institute (ANSI).

California State Fire Marshal (CSFM).

Underwriters' Laboratories (UL).

National Electrical Manufacturers' Association (NEMA).
Institute of Electrical and Electronics Engineers (IEEE).
National Electrical Safety Code (NESC).

a. Electrical Safety Orders.

12.  Other applicable local codes and ordinances.

mEYXNN W=
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Where the authority-having-jurisdiction makes an interpretation or decision, as is their
prerogative in accordance with the Code, such direction shall be considered a part of these
Contract Documents as if contained herein. With respect to completing the intent of the Contract
Documents, comply with any and all requirements of the authority-having-jurisdiction and utility
company field inspectors, at no additional cost.

The above referenced codes and standards are considered to be absolute minimum requirements.
The Drawings and Specifications shall take precedence over the above referenced codes and
standards where materials or workmanship of higher quality or larger size is indicated. Nothing in
these Drawings or Specifications shall be construed to allow work not conforming to the
applicable codes and standards.

WORKING SPACE

Maintain adequate work space around, and access to, electrical and mechanical equipment in
strict accordance with the applicable Codes. Verify during the course of construction that
sufficient space will be available for the installation and maintenance of equipment, fixtures, etc.
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1.4

1.5

1.6

MATERIALS AND SUBSTITUTIONS

Specific trade names are used in the Drawings and Specifications in order to establish the
standard grade and characteristics of said items. This does not imply the right upon the part of the
Contractor to use other materials or methods without the approval of the Owner.

Electrical materials and equipment shall bear the label of, or be listed by, the Underwriters’
Laboratories (UL) wherever standards have been established and label service is regularly
furnished by that agency. Comply with the installation and application requirements of UL as
documented in their published directories.

Maintain uniformity throughout the Project by making use of only one make or brand of material
for each material used.

ELECTRICAL SUBMITTALS

Shop Drawings for equipment and materials as noted in each specification section. Bind the
submittals as complete volumes according to classification of equipment such as power, lighting,
fire alarm, etc. When possible, make all electrical submittals at the same time.

Arrange panelboard submittals to show bussing, circuit numbering, and branch circuit protective
devices similar the schedules as indicated. Show elevations of switchboards, motor control
centers, and distribution centers indicating the layout of devices, meters, handles, etc. Provide
device ratings, circuit numbers, and nameplate descriptions in table form. Include terminal strip
mounting arrangements on elevations for terminal cabinets.

Submit test reports as noted in each specification section.
DRAWINGS AND SPECIFICATIONS

The data and information contained on the Drawings is as accurate as was reasonably possible at
the time they were produced, but absolute accuracy is not guaranteed. Exact locations, distances,
elevations, etc., will be dictated by the actual building and the conditions at the site.

The layout of electrical equipment, wiring, and accessories is shown in a diagrammatic fashion
(not pictorially) in order to achieve clarity and legibility. Although the size and location of
electrical equipment is drawn to scale wherever possible, refer to all data in the Contract
Documents and field verify this information as the project progresses. Examine architectural,
structural, mechanical, and other drawings to determine the exact location of conduits, outlets,
fixtures, and equipment and to note any conditions which may affect the electrical work.

Field verify the exact location of electrical outlets, lights, switches, etc. in order to conform to the
architectural elements. The Owner reserves the right to make minor changes to the locations of
equipment, devices, and wiring shown, at no additional cost, providing the changes are ordered
before the rough-in of conduit, boxes, or related items is completed, and no extra material are
required.

Not all conduit bends or routing details are indicated. Route conduit so as to conform to the
structural conditions, avoid obstructing other trades, maintain space restrictions and keep
circulation areas and access openings clear.
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1.7

A.

1.8

1.9

1.10

1.12

WORKMANSHIP

Constantly supervise the work personally or through an authorized and competent representative.
Keep the same foreman or supervisor on the project from commencement through completion.

MANUFACTURER’S DIRECTIONS

Adhere to the manufacturer’s directions regarding the proper installation and configuration of
electrical equipment where those directions cover points not included in these Drawings and
Specifications.

PROTECTION AND STORAGE

Deliver electrical materials to the site new, and in unbroken packages. Protect electrical
equipment and materials during transit, storage and handling to prevent damage, soiling and
deterioration.

During shipping storage and handling protect electrical materials from damage of any type
including dust, water, over-spray, and temperature. Avoid damage during construction to the
work and materials of other trades as well as the electrical work and material. Repair or replace,
at the Contractor’s expense, defective or damaged items such that the entire Work is completed in
a condition satisfactory to the Owner.

EXCAVATION, CUTTING, PATCHING, AND REPAIR

Cut, core-drill, and demolish existing walls, floors, ceilings and other building surfaces as
required for the installation of Electrical Work. Obtain the approval of the Owner prior to
performing any operation which may affect any structural elements of the building.

Patch and repair wood, plaster, tile, or concrete surfaces which have been damaged by the
installation of the Electrical Work so that the finished surface matches the surrounding
conditions.

FLASHING, WATERPROOFING AND SEALING

In general, install in an approved watertight manner, Electrical Work which pierces exterior walls
or waterproofing membranes. Flash and counter-flash roof and wall penetrations in a manner
described in other applicable sections of this Specification and as approved by the Owner.

Fit conduits passing through finished walls with steel escutcheon plates of brass, chrome, or
painted finish as directed by the Owner. Grout penetrations of floor slabs, concrete or masonry
walls with an approved grout or silicone elastomeric caulk.

CLEANING, ADJUSTING, AND TOUCH-UP

Remove on a daily basis electrical debris, scraps, packaging material and other rubbish. Dispose
of such items off-site in an approved manner and debris. Maintain the site free from physical
hazards at all times in accordance with OSHA regulations.

After installation, completely clean electrical equipment, fixtures, and materials of excess paint,
over-spray, plaster, cement, insulating products, and other foreign matter. Leave the Electrical
Work in a clean, finished, dry, level, like new condition.
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1.13

1.14

Touch-up paint scratches and scuffs on electrical equipment and lighting fixtures with paint
recommended by the manufacturer and matching the original item finish.

Make setting, adjustments, and programming in accordance with the manufactures’ operating and
installation instructions. Settings and program variables will be issued by the Owner prior to
commissioning of the electrical system.

AS-BUILT DRAWINGS

Throughout the project, maintain accurate and current record documents. Show on the record
drawings deviations from the Electrical Drawings, locations of underground conduits and pull-
boxes, and concealed equipment which is not readily apparent. Dimension the record drawings
using permanent, readily identified benchmarks such as column or wall lines.

INSPECTIONS AND TESTING

Arrange for the inspection of the Work at various stages of completion by the Authority Having
Jurisdiction, utility company representatives, and the Owner. Comply with all directions and
remedial measures issued thereby. Any objections to these orders on the part of the Contractor
must be presented to the Owner in writing within forty eight (48) hours of the inspection report.

Coordinate the installation of the Work so that observation of all rough-in, concealed, or
underground Work can take place by the Owner. Provide a minimum of seventy two (72) hours
notice to the Owner prior to covering up the work. Uncover Work that has not been properly
observed and make repairs to restore the Work and adjoining surfaces to their proper condition at
no additional cost.

Perform tests of the electrical system during the course of the project and at project completion to

ensure safe and proper function in accordance with the Contract Documents, manufacturers’

recommendations, and applicable codes. Testing shall include, but not necessarily be limited to,
the following:

1. Test for short circuits, open circuits, neutral leakage, and improper grounds on feeders and
branch circuits. Perform this test with mains in disconnect from feeders, branch circuits
closed, fixtures and devices permanently connected, lamps removed from sockets and wall
switches closed.

2. Provide insulation resistance tests of all phase and neutral circuit conductors using a 500
Volt Megger for circuits of 240 Volt rating and below, and a 1000 Volt Megger for circuits
of 277 volts and above. Minimum acceptable insulation resistance is one (1) megohm.

3. Perform a ground resistance test of each main grounding electrode system, ground rod, and
supplemental grounding electrode. Utilize a calibrated, direct reading, earth ground test set
and make the tests using the “Three-terminal, Fall-of-Potential” method. The maximum
allowable earth ground resistance is 25 ohms.

4. Test for proper phase-to-phase and phase-to-neutral operating voltage on the main service

and on each separately derived system. Perform this test at full load and at no load. With

all circuits at full operating conditions, test the phase and neutral load currents using a

clamp-on ammeter.

Tests as required by other sections of these Specifications.

6. Tests as prescribed by individual equipment manufacturers whether or not described in
these Specifications.

W

Demonstrate to the Owner that the entire installation is complete, in proper operation condition.
Activate all circuits, lights, devices, and controls under full load and normal operating
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conditions. Identify faulty items and immediately replace or repair defective equipment,
workmanship, and materials to like new condition and retest in the presence of the Owner.

E. Demonstrate to the Owner that the entire electrical system is free from short circuits and
improper grounds, or upon request of the Owner anytime, make necessary tests under the

observation of the Owner which will ensure that electrical equipment, materials and installation
methods are as specified.

1.15 WARRANTIES, CERTIFICATES, AND OPERATING MANUALS
A. Properly fill out and deliver to the Owner, all warranties, guarantees, certificates, etc. for
equipment and materials. The effective date on each item shall be the date of acceptance of the
work by the Owner.

PART 2 - PRODUCTS

NOT USED.

PART 3 - EXECUTION

NOT USED.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1. SUMMARY

A.

This section includes building wire and cable, control cables, wiring connectors and

connections.

All circuit wiring and cables shall be installed in conduit. This includes power, lighting, fire
alarm, and security cables. Data cables may be installed open above suspended ceilings
provided they are bundled and supported from structure in a clean and workmanlike manner.

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. ASTM B3
B. ASTM B 496
C. ASTMBS
D. ANSIC2

E. IEEE 242

F. IEEE 399

G. NECA

H. NEMA WC-26
I.  NETA ATS
J. NFPA 70

K. ULR&3

L. UL 486A

M. ULS510

Soft or Annealed Copper Wire
Compact Round Concentric-Lay-Stranded Copper Conductors

Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or
Soft

National Electrical Safety Code — latest edition

Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems.

Recommend Practice for Industrial and Commercial Power System
Analysis.

(National Electrical Contractors Association) - Standard of Installation.
Wire and Cable Packaging

National Electrical Testing Association Acceptance Testing
Specifications for Electrical Power Distribution Equipment and Systems.

National Electrical Code — latest edition.
Thermoplastic-Insulated Wires and Cables.
Wire Connectors and Soldering Lugs for Use with Copper Conductors.

Polyvinyl Chloride, Polyethylene and Rubber Insulating Tapes.

1.3 SYSTEM DESCRIPTION

A. The applications for required cable, wire, and connectors include, but are not limited to:
1. Power distribution circuitry.

2. Lighting circuitry.

3. Appliance and equipment circuitry.

4.  Wiring for motors of mechanical equipment
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5. Wiring from the motor(s) of mechanical equipment to the disconnect switches or junction
boxes, including wiring for pushbuttons, pilot lights, interlocks and similar devices as
directed, shown, or specified.

6. Wiring from the motors of mechanical equipment to motor starters, including other
auxiliary wiring as may be required, directed, or shown.

7. Line voltage wiring as required by other disciplines, and interlocking to motor starters.

8. Control wiring for motors, mechanical equipment, relays and switches, and similar
mechanical-electrical devices.

9. Line voltage wiring to thermostats, alarm system components, security system
components and other miscellaneous equipment.

1.4 PROJECT CONDITIONS

A. All wire and cables shall be minimum No. 12 AWG copper conductor unless otherwise
indicated.

B. All conductor sizes are based on copper. All wiring shall be copper unless specifically notes
otherwise on the plans.

C. Wire and cable routing indicated is diagrammatic unless dimensioned.
D. Route wire and cable as required to complement project conditions.

E. The Contractor shall be responsible for any and all raceways and raceway/cable supports in
accordance with all other sections of these Specifications.

1.5 REGULATORY REQUIREMENTS
A. Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical
Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies
as suitable for the purpose specified and shown.
1.6 CONTRACTOR SUBMITTALS
A. Product Data:
1. Submit manufacturer’s catalog cuts and technical data for building wire and cables.
B. Field Test Report:
1. Measure overall insulation resistance to ground. Provide certified test report.
1.7 CLOSEOUT SUBMITTALS
A. Submit final certified test reports of all insulation resistance tests.
1.8 DELIVERY, STORAGE, AND HANDLING
A. Accept cable and accessories on site in manufacturer's packaging. Inspect for damage.
B. Store and protect cable and accessories from the environment in accordance with

manufacturer’s published instructions. Provide adequate heating and ventilation to prevent
condensation.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 0260519 -2



C. Damaged items shall be replaced at no additional cost to Owner.
1.9 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine exact
routing and lengths required.

B. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable
lengths within 10 feet of length shown.

PART 2 - PRODUCTS
2.1  MANUFACTURERS:

A. Building Wire and Cable

1. American Wire and Cable.
2. Cerro Wire and Cable Co.
3. General Cable Corp.

4.  Okonite Co.

5. Approved Equal.

2.2 BUILDING WIRE AND CABLE
A. Building wire and cable shall be UL83 compliant, insulated, single conductor, copper, solid or
stranded, rated for 600-volts AC. The insulation shall be thermoplastic material rated for 90
degrees Celsius, THW, THHN/THWN-2, RHW or XHHW-2, per ANSI/NFPA 70.

B. For Interior Dry Location: Use only building wire, THHN/THWN-2 insulation rated 90 degree
Celsius, in raceway.

C. For Exterior Wet or Dry Locations: Use only XHHW-2 insulation rated for 90 degree Celsius,
in raceway.

D. For connections to electrical equipment, coordinate wire type with equipment manufacturer.
2.3 WIRING CONNECTORS

A. Split Bolt Connectors:
1. FCI Burndy Corp.

2. Cooper Crouse Hinds.
3.  0.Z./Gedney Co.
4. Thomas & Betts Co.
5. 3-M Co.
6. Approved Equal.

B. Solderless Pressure Connectors:
1. FCI Burndy Corp.
2. Ideal Industries Co.
3. Thomas & Betts Co.
4. 3-M Co.
5. Approved Equal.

C. Spring Wire Connectors:
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1. Ideal Industries Co.
2. 3-M Co.

3.  Approved Equal.

D. Compression Connectors:
1. FCI Burndy Corp.
2. Thomas & Betts Co.
3. 3-MCo.
4. Approved Equal.

2.4  WIRE COLOR CODE

A. Color-code all conductors:

1. Wire sizes No. 10 AWG and smaller shall have integral color-coded insulation.

2. Wire sizes No. 8 AWG and larger may have black insulation but shall be identified by
color-coded electrical tape at all junction, splice, pull, or termination points.

3. Color tape shall be applied to at least 3 inches of the conductor at the termination ends
and in junction or pull boxes or where readily accessible.

4. Conductors for all systems shall not change color at splice points.

5. Where there are two or more neutrals in one conduit, each shall be individually identified
with the proper circuit.

6. For No. 4 AWG and larger ground conductors, identify with green tape at both ends and
all visible points, included in all junction boxes.

B. Each phase wire shall be uniquely color-coded as indicated below:
1. 120/240-Volts
a. Phase A — Black
b. Phase B — Red
c. Neutral - White
d. Ground - Green
2. 120/208-Volts
a. Phase A — Black
b Phase B — Red
c Phase C — Blue
d Neutral — White
e. Ground — Green
3. 277/480-Volts
a. Phase A - Brown
b. Phase B - Orange
c. Phase C — Yellow
d. Neutral - White or Natural Gray
e. Ground — Green
4. Isolated Grounds: Green with Yellow Stripes

PART 3 - EXECUTION
3.1  EXAMINATION
A. Verify that interior of building has been protected from weather.
B. Verify that mechanical work likely to damage wire and cable has been completed.

C. Verify that raceway installation is complete and supported as required by the specifications.
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3.2 PREPARATION

A. Test raceway with a mandrel and thoroughly swab out to remove foreign material before
pulling cables.

B. For conduits sizes less than 3 inches, draw a stiff bristle brush through until conduit is clear of
particles of earth, sand and gravel.

C. For conduits sizes 3 inches and larger, draw a flexible testing mandrel approximately 12
inches long with a diameter less than the inside diameter of the conduit through the conduit.
Then draw a stiff bristle brush through until conduit is clear of particles of earth, sand and
gravel.

3.3 EXISTING WORK

A. Disconnect and remove exposed and/or abandoned wire and cable. Patch surfaces where
removed cable pass through building finishes.

B. Disconnect abandoned circuits and remove wire and cable. Remove abandoned boxes if wire
and cable servicing them is abandoned and/or removed. Provide blank cover for abandoned
boxes that are not removed.

C. Ensure access to existing wiring connections which remain active and which require access.
Modify installation or provide access panel as appropriate.

D. Extend existing circuits using materials and methods and compatible with existing electrical
installations, or as otherwise specified.

E. Tag and repair existing wire and cable that remain or are being reused.
3.4 INSTALLATION

A. General:

1. Install wire and cable in accordance with manufacturer's instructions and NECA
“Standard of Installation”.

2. Route wire and cable as required to meet project conditions.

3. Identify and color code wire and cable. Identify each conductor with its circuit number or
other designation indicated.

4. Protect exposed cable from damage.

5. Pull all conductors into raceway at same time.

6. Use suitable wire pulling lubricant for building wire No. 4 AWG and larger. Lubricant
shall not be deleterious to the cable sheath, jacket or outer covering.

7. Do not exceed cable manufacturer’s recommended pulling tension limits when installing
wire or cable.

8. Support cables above accessible ceiling using standard support methods to support cables
from structure. Do not rest cable on ceiling panels.

9. Neatly train and lace wiring inside boxes, equipment, and panelboards

B. Cable and Wire Size:
1. Conductor sizes are based on copper unless specifically indicated as aluminum or “AL”.
2. Use conductor no smaller than No. 12 AWG for power and lighting circuits.
3. Use conductor no smaller than No. 14 AWG for control circuits.
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4.

S.

For circuit lengths over 75-feet, size conductors to limit voltage drop to the maximum of
3% for branch circuits and 2% for feeders.
Use stranded conductor for all feeders, branch and control circuits.

C. Cable Identification

1.

Identify all wires and cables as specified in other Sections of these Specifications.

D. Special Techniques - Wiring Connections:

L.

2.
3.

Clean conductor surfaces before installing lugs and connectors. Where an anti-oxidation
lubricant is used, apply liberally, coating all exposed conductor surfaces.

Use suitable cable fittings and connectors.

Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

Use split bolt connectors for copper conductor splices and taps, No. 8 AWG and larger.
Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, No. 8 AWG and smaller.

Tape un-insulated conductors and connector with two layers of half-lapped rubber
insulating compound tape and two layers of half-lapped, 7-mil electrical tape, Scotch
33+, or approved equal.

Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, No. 10 AWG and smaller.

Stranded conductors for control circuits shall have ring terminals crimped on for all
device terminations. Bare stranded conductors shall not be placed directly under the
SCIEWsS.

3.5 FIELD QUALITY CONTROL

A. Field inspection and test shall be performed under provisions of NETA ATS section 7.3 (2) -
Low Voltage Cables, 600-Volt Maximum as follows.

L.

2.

Visual and Mechanical Inspection:
a. Compare cable data with drawings and specifications.
b. Inspect exposed sections of cable for physical damage and correct connection in
accordance with single-line diagram.
c. Inspect all bolted electrical connections for high resistance using one of the
following methods:
1) Use of low-resistance ohm-meter in accordance with NETA section 7.3.2.2
(Electrical Tests).
2) Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer's published data from
NETA ATS Table 10.12.

d. Inspect compression-applied connectors for correct cable match and indentation.

e. Verify cable color coding with applicable specifications and National Electrical
Code.

Electrical Tests

a. Perform insulation-resistance test on each conductor with respect to ground and

adjacent conductors. Applied potential shall be 500 volts dc for 300 volt rated cable
and 1000 volts dc for 600 volt rated cable. Test duration shall be one minute.

b. Perform resistance measurements through all bolted connections with low-
resistance ohmmeter, if applicable, in accordance with Section 7.3.2.1 (Visual and
Mechanical Inspection).

c. Perform continuity test to insure correct cable connection.
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d. Correct malfunctions and/or deficiencies immediately as detected at no additional

cost to the Owner, including additional verification testing.

e. Subsequent to final wire and cable terminations, energize all circuitry and

demonstrate functional adequacy in accordance with system requirements.
3. Test Values

a. Compare bolted connection resistance to values of similar connections.

b. Bolt-torque levels should be in accordance with NETA ATS Table 10.12 unless

otherwise specified by the manufacturer.

c. Micro-ohm or milli-volt drop values shall not exceed the high levels of the normal
range as indicated in the manufacturer’s published data. If manufacturer’s data is not
available, investigate any values which deviate from similar connections by more
than 50 percent of the lowest value.

Minimum insulation-resistance values should not be less than 50 meg-ohms.
Investigate deviations between adjacent phases.

o~

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 SUMMARY

A. Scope of work for this project:

1. Provision of local device, branch circuit, and equipment grounding for new circuits and
equipment.

B. This section includes:

1. Furnishing of grounding conductors; equipment grounding conductors; bonding methods
and materials; conduit and equipment supports; anchors and fasteners; sealing and
fireproofing of sleeves and openings between conduits and wall.

2. Inspection and testing of the Grounding and Bonding System.

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. The standards referenced herein, except as modified in the Contract Documents, shall have full
force and effect as though included in these Specifications. These standards are not furnished to
the Contactor since manufacturers and trades involved are assumed to be familiar with these
requirements. The Contractor shall obtain copies of reference standards direct from publication
sources as needed for proper performance and completion of the work.

1. ASTMB 187 Specifications for Copper Bus, Rod, and Shapes.

2. ASTM A 653 Standard Specifications for Sheet Steel, Zinc-Coated (Galvanized)
or Zinc-Iron Alloy Coated(Galvannealed) by Hot Dip Process

3. 1EEE 142 Recommended Practice for Grounding of Industrial and
Commercial Power Systems.

4. IEEE 1100 Recommended Practice for Powering and Grounding Electronic
Equipment.

5. NECA (National Electrical Contractors Association) — Standard of
Installation.

6. NETA ATS Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.

7. NFPA 70 National Electrical Code (NEC). Latest edition adopted by the State
of California (CEC).
8. UL 467 Electrical Grounding and Bonding Equipment.
1.3 SYSTEM DESCRIPTION

A. Grounding electrode system consist of the following elements:
1. Metal underground water pipe

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 020526 - 1



B

Metal frame of the building
Concrete encased electrode
Rod electrodes

Service equipment
Enclosures

Separately derived systems.

Nownkwh

. Anchor and fasten electrical products to building elements and finishes as follows:

1. Concrete Structural Elements: Provide preset inserts.
2. Concrete Surfaces: Provide epoxy or expansion anchors.
3. Interior Structural Steel: Provide appropriate size beam clamps.
4. Solid Masonry Walls: Use expansion anchors and preset inserts.
5. Sheet Metal: Provide sheet metal screws.

DESIGN REQUIREMENTS

. Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical
Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies as
suitable for purpose specified and shown.

. Grounding shall be in accordance with the National Electrical Code (NEC). Where size, type,
rating and quantities indicated or specified are in excess of NEC requirements, the more
stringent requirements and the greater size, rating, and quantity indications govern.

. Select materials, sizes, and types of anchors, fasteners, and supports to carry at least twice the
loads of equipment and raceway, including weight of wire and cable in raceway.

SUBMITTALS
. Product Data:
1.  Grounding electrodes and connections for fastening components.
CLOSEOUT SUBMITTALS
. Record actual locations of components and grounding electrodes.
. Submit 1 copy of the test reports of all grounding tests and ground-fault protection systems.
FIELD MEASUREMENTS

. Verify field measurements prior to fabrication.

B. Field testing shall be performed by a third party testing firm with certification from a

1.4

A

B

C
1.5

A
1.6

A

B
1.7

A
PART 2
2.1

A

recognized testing agency, with a minimum of five (5) years of testing experience.
- PRODUCTS
GROUNDING SYSTEM
. Except as indicated elsewhere, provide materials for electrical grounding system, including, but

not limited to, cables, wires, connectors, terminals (solderless lugs) and exothermic welds, and
other items and accessories required for a complete installation. Where more than one type of
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2.2

23

24

2.5

2.6

material or equipment meets indicated requirements, selection shall be at Contractor's option.
Where materials or components are not otherwise indicated, provide products as recommended
by the accessories manufacturers and in compliance with the NEC and established industry
standards.

. All grounding materials required shall be furnished new and undamaged in accordance with the

requirements of these specifications:

WIRE

. Service Equipment Grounding Electrode Conductor: Bare, soft-drawn copper, Class AA

stranding, ASTM B 8. Size per NEC Table 250-66, unless otherwise noted.

. Electrical Equipment Grounding Conductor: Insulated, soft-drawn copper, Class B stranding or

solid, with green colored polyvinyl chloride insulation per wire and cable specification. Size per
NEC Article 250-122, unless otherwise noted.

BUS AND BARS

. Silver plated, soft copper with cross section not less than 1 square inch per 1,000 ampere rating,

but in no case less than 1/4-inch thick by 1-inch wide, ASTM B 187. Rating shall be per the
NEC, unless otherwise noted.

EXOTHERMIC WELD CONNECTIONS

. Exothermic materials, accessories and tools for preparing and making permanent field

connections between grounding system components. Molds, cartridges, materials, and
accessories as recommended by the manufacturer of the molds for the items to be welded.

. Manufacturer:

1. Cadweld (Erico Products) "Exolon" Low Emission. Molds and powder shall be furnished
by the same manufacturer.
2.  Approved equal.

MECHANICAL CONNECTORS

. Mechanical connectors shall be permitted only when exothermic weld connections are not

suitable or recommended by the manufacturer.

. Bolt-on bronze connectors, suitable for grounding and bonding applications in configurations

required for the particular installation.

. Manufacturer
1.  Burndy Corp.
2. Anderson
3. Thomas & Betts
4. 3-M Co.
5. Approved Equal
ANCHORS AND FASTENERS

. Indoor Locations: Epoxy type anchors and heavy-duty, galvanized steel screws and bolts.

. Outdoor Locations: Epoxy type or Red Head anchor bolts and stainless steel screws and bolts.
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2.7 SUPPORT CHANNEL

A. All conduit and electrical equipment support channels for interior, exterior, wet and corrosive
areas shall be galvanized steel.

B. Support channels for free standing electrical equipment such as switchgear, switchboard
antennas, and motor control centers, shall be:
1. Indoors: galvanized steel channel and hardware, minimum 12 gauge, ASTM A653 Grade
33 sheet steel, zinc coated by hot dip process.
2. Outdoors: 316 Stainless steel

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that abandoned wiring and equipment serve only abandoned facilities.

32 EXISTING WORK
A. Modify existing grounding system to maintain continuity to accommodate renovations.
B. Extend existing grounding system using materials and methods as specified.

C. Install temporary wiring and connections to maintain existing grounding systems in service
during construction.

D. Where work on energize circuits or equipment is required, perform work on energized
equipment or circuits with experienced and trained personnel following all safety rules and
procedures.

E. Remove, relocate, and extend existing installations to accommodate new construction.

F. Repair adjacent construction and finishes that are damaged during demolition and extension
work.

G. Remove exposed and/or abandoned grounding and bonding components, fasteners, supports and
electrical identification labels. Cut embedded support elements below surface of walls and
floors. Patch surfaces damaged by removal of existing components to match surrounding
finishes.

3.3 GROUNDING AND BONDING INSTALLATION:

A. Installation:

1. Remove paint, rust, mill-oils, and surface contaminants at connection points.

2. Bond together reinforcing steel and metal accessories.

3. Connect to site grounding system.

4. Permanently ground entire light and power system in accordance with NEC, including
service equipment, distribution panels, lighting panel boards, switch and starter
enclosures, motor frames, grounding type receptacles, and other exposed non-current
carrying metal parts of electrical equipment.

5. Install branch circuits feeding isolated ground receptacles with separate insulated
grounding conductor, connected only at isolated ground receptacle, ground terminals, and
at ground bus of serving panel in accordance with IEEE 1100.
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34

3.5

6. Accomplish grounding of electrical system by installing insulated grounding conductor
with each feeder and branch circuit conductor in conduit. Install separate insulated
conductor within each feeder and branch circuit raceway. Terminate each end on suitable
lug, bus, or bushing. Size grounding conductor in accordance with the NEC.

7. Install grounding conductor from ground bus of serving panel to ground bus of served
panel, grounding screw of receptacles, lighting fixture housing, light switch outlet boxes,
and metal enclosures of service equipment.

8. Bond all metallic conduits to grounding bus at service panel by means of grounding
bushings using minimum No. 12 AWG conductor.

9. Ground electrical system using continuous metal raceway system enclosing circuit
conductors in accordance with NEC. Bond together each metallic raceway, pipe, duct and
other metal object entering enclosures and exiting slabs.

10. Permanently bond all equipment, grounding conductors, lightning protection system and
grounding system prior to energizing equipment.

GROUND CONDUCTORS

. Grounding conductors shall be located and connected as indicated or as required by Code.

. Exposed conductors shall be installed inconspicuously in vertical or horizontal positions on

supporting structures. When located on irregular supporting surfaces or equipment, the
conductors shall run parallel to or normal to dominant surfaces.

. Conductors routed over concrete, steel, or equipment surfaces shall be kept in close contact with

those surfaces by using fasteners located at intervals not to exceed 3 feet.

. Conductors passing through floor slabs shall be installed in conduit sleeves that extend above

the floor slab, a minimum of 1-1/2 inches to provide protection. Sleeves shall be sealed to
maintain fireproof integrity.

. Provide isolated grounding conductor for circuits supplying equipment and systems as

indicated.

. Provide a separate equipment-grounding conductor for low voltage distribution systems, single

or three phase feeder circuit and each branch circuit with single or three phase protective
devices. Install a grounding conductor in conduit with phase and neutral conductors. Single-
phase branch circuits for 120 and 277 volt lighting, receptacles, and motors shall have a phase,
neutral, and ground conductors installed in the common conduit. Provide suitable bonding
jumpers and approved grounding type bushings for flexible conduits used for equipment
connection utilized in conjunction with the above branch circuits. Single-phase circuits for
equipment and all branch circuits installed in non-metallic or flexible conduits shall be provided
with a separate grounding conductor.

. Ground the neutral of separately derived systems with a bare copper conductor, installed in

conduit, from the neutral directly to the building interior cold water pipe or nearest solidly
grounded structural reinforcing steel, in accordance with the provisions of NEC Article 250-24.
Use bolted accessible connections to the ground system so that the neutral ground can be
disconnected for test. Ground the system ground conduit as detailed on drawing. Size the
grounding electrode conductors in accordance with the NEC, Table 250-66, or as indicated.

CONNECTIONS

. All connections shall be made by the exothermic welding process, except where otherwise

indicated. The manufacturer's instructions on the use of exothermic welding materials shall be
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3.6

3.7

followed in all details. Powder and molds shall be kept dry and warm until use. Worn or
damaged molds shall not be used.

. All surfaces to be joined by the welds shall be thoroughly cleaned. Paint, scale, and other

deleterious substances shall be removed from surfaces of ungalvanized structural steel members
by grinding. Galvanized steel surfaces shall be cleaned with emery paper.

. All exothermic welded connections shall successfully resist moderate hammer blows. Any

connection which fails such test or which, upon inspection, indicates a porous or deformed
weld, shall be remade.

. All exothermic welds shall encompass 100 percent of the ends of the materials being welded.

Welds, which do not meet this requirement, shall be remade.

. Worn, damaged, incorrectly sized, or improperly shaped molds which, in the opinion of the

Owner and/or Engineer, do not make satisfactory welds, shall be removed from the jobsite after
being physically rendered inoperable.

. All contact surfaces of bolted and screwed connections shall be thoroughly cleaned and coated

with oxide inhibitor before being securely tightened.

CONDUIT GROUNDING

. All grounding bushings within all enclosures, including equipment enclosures, shall be wired

together and connected internally to the enclosure grounding lug or grounding bus with a bare
copper conductor. Grounding bushings shall be grounded with conductors sized in accordance
with NEC, but not smaller than No. 8 AWG.

EQUIPMENT GROUNDING

. Comply with NEC 250, except where larger sizes or more conductors are indicated.

1. All electrical equipment shall be connected to the grounding system with an insulated,
green, stranded or solid copper equipment-grounding conductor.

2. Terminate each end on suitable lug, bus, or bushing. The term "electrical equipment", as
used in this article, shall include, but not be limited to, all enclosures containing electrical
connections or bare conductors, except that individual devices, such as solenoids,
pressure switches, and limit switches, shall be exempt from this requirement, unless the
device requires grounding for proper operation.

3. Large equipment, such as metal-clad or metal-enclosed switchgear, will be furnished with
a grounding bus that shall be connected to the grounding system.

4. Most other equipment will be furnished with grounding pads and/or grounding lugs
which shall be connected to the grounding system. All ground connection surfaces shall
be cleaned immediately prior to connection.

5. Contractor shall furnish all grounding material required, if not furnished with the
equipment.

. Install equipment grounding system such that all metallic structures, enclosures, raceways,

junction boxes, outlet boxes, cabinets, machine frames, portable equipment and other
conductive items in close proximity with electrical circuits will operate continuously at ground
potential and provide a low impedance path for possible ground fault currents.

. Where grounding system extension stingers are indicated to be provided for connection to

electrical equipment, the Contractor shall connect the bare grounding conductor to the
equipment ground bus, pad, or lug. Except where otherwise indicated, all equipment ground
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conductors that are not an integral part of a cable assembly, shall be sized in accordance with
the requirements of NEC. All ground conductors installed in conduit shall be insulated.

. Suitable grounding facilities, acceptable to the Owner, shall be furnished on electrical

equipment not so equipped. The grounding facilities shall consist of compression type terminal
connectors bolted to the equipment frame or enclosure and providing a minimum of joint
resistance.

. The conduit system is not considered to be a grounding conductor, except for lighting fixtures.

No grounding conductor shall be smaller in size than No. 12 AWG, unless it is a part of an
acceptable cable assembly.

ANCHORS, FASTENERS AND SUPPORT

. Installation:

1. Locate and install anchors, fasteners, and supports in accordance with NECA “Standard
of Installation”.

2. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
3. Do not use spring steel clips and clamps.
4. Do not use powder-actuated anchors.
5. Do not drill or cut structural members.
. Supports:

1. Fabricate supports from structural steel or formed steel members. Rigidly weld members
or install hexagon head bolts to present neat appearance with adequate strength and
rigidity. Install spring lock washers under nuts.

2. Install surface-mounted cabinets and panel board with minimum of four (4) anchors.

Use steel channel supports to stand cabinets and panel boards one (1) inch off wall.

4. Use sheet metal channel to bridge studs above and below cabinets and panel boards
recessed in hollow partitions.

W

ACCEPTANCE TESTING

. Grounding and Bonding: Perform inspections and tests as outlined below (NETA ATS, Section

7.13 — Grounding Systems).
1. Visual and Mechanical Inspection

a. Verify ground system is in compliance with drawings and specifications.
2. Electrical Tests
a. Perform point-to-point tests to determine the resistance between the main

grounding system and all major electrical equipment frames, system neutral, and/or
derived neutral points.
b. Utilize two-point method of IEEE Std. 81. Measure between equipment ground
being tested and known low-impedance grounding electrode or system.
3. Test Values
a. Investigate point-to-point resistance values which exceed 0.5 ohm.

END OF SECTION
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

SUMMARY

. Section includes conduit and tubing, surface and buried raceways, wireways, outlet boxes, pull boxes,

junction boxes, hand holes and concrete manholes.

REFERENCES - CODES AND STANDARDS

. ANSI C80.1

. ANSI C80.3

. ANSI C80.6

. ASTM A 48

. NECA

. NEMAFB 1

. NEMAOS 1

. NEMA OS 2

. NEMARN1

. NEMATC2

. NEMA TC 3

. NEMATC6

. NEMA 250

. NFPA 70

. UL1

. UL6

. UL 514B

. UL 651

Rigid Steel Conduit, Zinc Coated.

Electrical Metallic Tubing, Zinc Coated.

American National Standard for Electrical Intermediate Metal Conduit.
Standard Specification for Grey Iron Castings.

(National Electrical Contractor’s Association) — “Standard of Installation.”

(National Electrical Manufacturers Association) — Fittings, Cast Metal Boxes,
and Conduit Bodies for Conduit and Cable Assemblies.

(National Electrical Manufacturers Association) — Sheet-steel Outlet Boxes,
Device Boxes, Covers, and Box Supports.

(National Electrical Manufacturers Association) — Nonmetallic Outlet Boxes,
Device Boxes, Covers and Box Supports.

(National Electrical Manufacturers Association) — Polyvinyl Chloride (PVC)
Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal
Conduit.

Electrical Polyvinyl Chloride (PVC) Conduit.

(National Electrical Manufacturers Association) — PVC Fittings for Use with
Rigid PVC Conduit and Tubing.

Non-Metallic Conduit.

(National Electrical Manufacturers Association) — Enclosures for Electrical
Equipment (1,000 Volts Maximum).

National Electrical Code (NEC). Latest approved edition
Flexible Metal Conduit

Rigid Metal Conduit

Conduit, Tubing and Cable Fittings.

Rigid Non-Metallic Conduit
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S. UL 797 Electrical Metallic Tubing

T. UL 1242 Intermediate Metal Conduit

1.3 CONDUIT APPLICATION

A. Acceptable raceway systems and their limitations of use are summarized in the following table:
Location RSC RNC EMT | FMC LFMC
Exterior locations:
Wet or subject to physical damage. Yes No No No No (note 3)
Exterior locations:
Damp and not subject to physical damage. Yes No No No Yes
Interior locations: Yes No No No No (note 3)
Wet or subject to physical damage.
Interior locations: Yes No Yes | Yes (note 5) Yes
Exposed and not subject to physical damage.
Interior locations:
Totally concealed. Yes No (note 4) Yes | Yes (note 5) Yes
Underground: Yes Yes (Note 6) | No No No

B. Notes for Conduit Application Table:

1.

2.

RSC = rigid steel conduit, RNC = rigid nonmetallic conduit, EMT = electrical metallic tubing,
FMC = flexible metal conduit, LFMC = liquidtight flexible metal conduit.

For the purposes of these specifications, locations subject to physical damage include, but are not
limited to, those areas less than 6 feet above the finished floor or grade.

Rigid nonmetallic conduit may also be used above grade, where totally concealed in walls, for
transitions from underground up to a height of 24 inches above the concrete sill.

The use of flexible metal conduit is limited to lengths not exceeding 6 feet for flexible connections
to equipment and lighting fixtures, or where necessitated by structural obstacles and explicitly
approved by the Engineer.

The use of RNC underground is acceptable for horizontal runs and bends not exceeding 45
degrees. For bends over 45 degrees and for 90-degree conduit stub ups, provide RSC with tape
wrappings.
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1.4 BOX APPLICATION
A. Provide raceway, boxes and manholes located as indicated and at other locations required for splices,
taps, wire pulling, equipment connections, and compliance with regulatory requirements and for a
complete wiring system.

1.5 CONDUIT SIZE

A. Minimum acceptable conduit sizes are summarized in the following table:

Minimum Size

Underground
¢ Building wiring

e Site Wiring

Aboveground
o  Equipment or panel feeders
3/ 2
o Telecommunications
Aboveground
e Lighting or branch circuit wiring
e Fire alarm 1/2”
e Security
Other 3/4”
1.6 SUBMITTALS

A. Detailed conduit routing plan as follows:

1. Exposed and/or concealed in building walls for conduits larger than 2-inch outside diameter.
2. All underground conduits (3/4-inch and larger) in duct bank; concealed in floor slabs, equipment
pads and concrete slabs.

B. Product Data:
1. Rigid Steel Conduit.

2. Intermediate steel conduit.
3. Electrical Metallic Tubing (EMT).
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Surface raceway.
0. Pull boxes, junction boxes and manholes.

4.  Flexible metal conduit.

5. Liquid tight flexible metal conduit.
6. Nonmetallic conduit.

7. Raceway fittings.

8. Conduit bodies.

9.

1

C. Manufacturer’s Installation Instructions:

1. Submit application conditions and limitations of use stipulated by product testing agency specified
under Regulatory Requirements.

2. Include instructions for storage, handling, protection, examination, preparation, and installation of
product.

1.7 CLOSEOUT SUBMITTALS
A. Project Record Documents:

1. Record actual routing of conduits.
2. Record actual locations and mounting heights of outlet, pull boxes, junction boxes and manholes.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate
covering.

B. Protect PVC conduit from sunlight.
PART 2 - PRODUCTS
2.1 CONDUIT

A. Galvanized Rigid Steel Conduit (GRSC or RGS), couplings and elbows shall be hot-dip galvanized, rigid
mild steel in accordance with ANSI C80.1 and UL 6. The conduit interior and exterior surfaces shall
have a continuous zinc coating with a transparent overcoat of enamel, lacquer, or zinc chromate.
Conduit shall be formed with continuous welded seams with a uniform wall thickness, in minimum 10-
foot lengths, with threaded ends.

B. Intermediate Metal Conduit (IMC). Raceway shall be hot-dip galvanized mild steel in accordance with
ANSI C80.6 and UL 1242 and shall bear the UL label. Conduit shall have same characteristics of rigid
steel except for thinner wall.

C. Electrical Metallic Tubing (EMT). Electrical metallic tubing, including elbows and bends, shall be zinc
coated, mild steel in accordance with the requirements of ANSI C80.3 and UL 797. The interior and
exterior surfaces of the tubing shall have a continuous zinc coating. Conduit shall be formed with a
continuous welded seam, with a uniform wall thickness, in minimum 10-foot lengths.

D. Flexible Metal Conduit shall be galvanized steel meeting the requirements of UL 1. Flexible aluminum
conduit is not permitted.
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E. Liquid-Tight Flexible Metal Conduit shall be plastic-jacketed, galvanized steel, "Sealtite" Type EF for
general service areas or Type HC for high-temperature when used under raised floor or in air plenums.
Conduit shall be UL listed.

F. Non-Metallic Conduit shall be as follows:

1. Schedule 40: Conduit shall be 90 degree Celsius, polyvinyl chloride in conformance with NEMA
TC-2 and UL 651 requirements.

2. Spacers used in duct bank installations shall be high impact plastic, interlocking bases, and
intermediate type spacers. Place spacers between 6 and 10 feet apart.

G. Rigid aluminum, flexible aluminum, or flexible non-metallic conduits shall not be used on this project.

2.2 RACEWAY FITTINGS

A. Couplings and Thread Protectors. Each length of threaded conduit shall be provided complete from the
manufacturer with a coupling on one end and a thread protector on the other. The thread protector shall
have sufficient mechanical strength to protect the threads during normal handling and storage.

B. Metal Conduit Fittings shall conform to the requirements of UL 514B where this standard applies.
Galvanized iron or galvanized steel fittings shall be used with steel conduit. Threaded fittings shall
engage a minimum of five threads made up wrench-tight and be compatible with conduit. EMT fittings
shall be compression type, UL approved for rain tight applications and setscrew type with insulated
throat for indoor applications.

C. Liquid-Tight Flexible Conduit Fittings shall be galvanized steel, T&B 53XX series insulated throat, and
shall bear the UL label. Die-cast malleable fittings are not acceptable.

D. Liquid-Tight Flexible Metal Conduit Fittings shall be galvanized steel similar to T&B “Tite-Bite”.

E. Non-Metallic Conduit Fittings shall be of same material and strength characteristics as the conduit and
shall be solvent welded as recommended by manufacturer. End bells shall be plastic, high impact,
tapered to fit. Where conduit transition from non-metallic to metallic is required, provide non-metallic
female “terminal” adapter. Non-metallic “male” adapters are not acceptable.

F. Special Fittings. Conduit sealing, explosion proof, dust proof, and other types of special fittings shall be
provided as required and shall be consistent with the area and equipment with which they are
associated. Fittings installed outdoors or in damp locations shall be sealed and gasketed. Outdoor
fittings shall be of heavy cast construction. Hazardous area fittings and conduit sealing shall conform to
NEC requirements for the area classification.

G. Bushings shall be provided for the termination of all conduits not terminated in hubs, couplings or
insulated throat connectors. Grounding type insulated bushings with insulating inserts in metal housings
shall be provided for conduit 1-1/4 inches and larger. Standard bushings shall be galvanized steel or
malleable iron in all sizes.

H. Locknuts. One interior and one exterior locknut shall be provided for all conduit terminations not
provided with threaded hubs and couplings. Locknuts shall be designed to securely bond with the
conduit to the box when tightened. Locknuts shall be so constructed that they will not be loosened by
vibration.
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2.4

25

Unions. Watertight conduit unions shall be Appleton or Crouse-Hinds Type UNF or UNY, or approved
equal.

. Raintight Conduit terminating hubs, where indicated on the drawings or required by these specifications,

shall be Meyer’s rigid conduit hubs, or approved equal.

CONDUIT BODIES

. Malleable iron conduit bodies shall be cast malleable iron with tensile strength meeting ASTM A 48,

Class 30A requirements. Malleable conduit bodies shall be finished with an epoxy powder coating.
Cover shall be malleable iron with captive screws.

. All conduit bodies’ entrances shall be machined NPT threads with a smooth, rounded, internal conduit

stop bushing.

. All conduit bodies shall be equipped with a sealed and gasketed cover. Cover shall be secured using

stainless steel machine screws.

CONDUIT SUPPORTS

. Conduit supports shall be furnished and installed in accordance with other section of these specifications.

Conduits shall be supported so that fittings are accessible. Support systems shall be limited to electrical
conduits only.

. Hanger rods shall be 3/8-inch diameter galvanized threaded steel rods, minimum. Conduit racks over 18-

inch wide, over one level, or supporting 2-inch RSC or larger, shall be 1/2-inch diameter rod minimum.

. Conduit Clamps. Conduits in single runs or groups of two shall be supported by steel clamps and clamp

backs. They shall be galvanized malleable iron or approved equal cast ferrous metal for steel conduit or
tubing.

. Support Channels. Supports for banks of three of more conduits shall be constructed of formed steel

support channels (Unistrut, Kindorf, Superstrut, B-Line or approved equal) with associated conduit or
tubing clips. Support channels shall be steel, hot-dip galvanized after fabrication with galvanized steel
clips for steel conduit or tubing.

OUTLET BOXES AND SWITCH BOXES

. Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized flat rolled sheet steel outlet wiring boxes of

types, shapes and sizes, including box depths, to suit each respective location and installation; construct
with stamped knockouts in back and sides, and with threaded screw holes with corrosion-resistant
screws for securing box covers and wiring devices.

. Outlet boxes used in wet outdoor locations, surface mounted shall be cast metal (FS or FD type) with

mounting lugs and gasketed covers.

. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported, per NEC

requirements.

. Outlet Box Accessories: Provide outlet box accessories as required for each installation, including

mounting brackets, wallboard hangers, extension rings, fixture studs, cable clamps and metal straps for
supporting outlet boxes, which are compatible with outlet boxes being used and meeting requirements
of individual wiring situations.
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2.6 PULL BOXES, JUNCTION BOXES

A. Sheet Metal Boxes shall be NEMA OS 1, NEMA rating as indicated. Minimum 16 gauge galvanized steel
construction with stainless steel hinged cover and neoprene gasket. Cover shall be secured to the body
with a continuous, full length, piano type hinge and stainless steel pin on one side and captive screw on
the other side. Door shall be equipped with padlock hasp with sealing hole provisions.

Provide #10-32 tapped hole provisions for optional ground lug kit.

Provide 0.375-16 collar studs for mounting optional panel.

Provide external mounting feet for secure wall mounting.

Finish: Wash and phosphate undercoat with ANSI 61 gray polyester power finish.

bl e e

B. Surface-Mounted Cast Metal Box: NEMA 250, NEMA Type 3R or 4 as indicated, flat-flanged, surface-
mounted junction box:

1. Material: Cast Iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

2.7 CLOSURE FOAM

A. All conduit, raceways, cables and sleeves penetrations through fire rated and hazardous location walls,
shafts, floor, ceilings, etc., shall be sealed by closure foam as in Dow Corning #3-6548 silicone RTV,
GE RTV 850 silicone foam, or approved equal.

2.8 SEALING AND FIREPROOFING

A. Penetrations. All conduits, raceways, cables and sleeve penetrations through fire rated and hazardous
location walls, shafts, floor, ceilings, etc., shall be sealed with a UL-approved fire stopping system.

B. Furnish UL listed products or products tested by a nationally recognized independent testing laboratory.
Select products with rating not less than the rating of the wall, ceiling or floor being penetrated.

C. Manufacturers:

3M CP 25WB + Caulk

3M FS 195 wrap or strip with restricting collar

3M CS 195 composite sheets

Proset Systems fire rated floor and wall penetrations
Dow Corning Fire Stop System

Substitutions not permitted.

SNk~

D. Use stamped steel, chrome plated, hinged, split ring escutcheons or floor/ceiling plates for covering
openings in occupied areas where conduit is exposed.

E. In exterior wall openings below grade, use a modular mechanical type seal consisting of interlocking
synthetic rubber links shaped to continuously fill the annular space between the conduit and the cored

opening or a water-stop type wall sleeve.

F. At non-rated interior wall or floor openings use Tremco Fyre-Sil, Sika Corp. Sikaflex la, Sonneborn
Sonolastic NPT, or Mameco Vulkem 116 urethane caulk or approved equal.
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PART 3 - EXECUTION
3.1 EXAMINATION

A. Verify outlet locations and routing and termination locations of raceway prior to rough in.
32 EXISTING WORK

A. Extend existing raceway and box installations using materials and methods compatible with existing
electrical installations, or as specified.

B. Clean and repair existing raceway and boxes to remain or to be reinstalled.
33 INSTALLATION OF RACEWAYS
A. Routing

1. Install raceway and boxes in accordance with NECA “Standard of Installation.”
Conduit routing is diagrammatic only. Contractor shall field route conduit and raceways between
equipment and devices as required to obtain a complete wiring system.

3. All exposed conduits shall be installed parallel or perpendicular to dominant surfaces with
right-angle turns made of symmetrical bends or fittings.

4. Conduit shall not be installed on the outside face of exposed columns, but shall be routed on the
web or on the inside of a flange of the column.

5. Except where prevented by the location of other work, a single conduit or a conduit group shall be
centered on structural members.

6. Conduit shall be located at least 6 inches from hot water or steam pipes and from other hot
surfaces

B. Moisture Pockets

1. Moisture pockets shall be eliminated from conduits. If water cannot drain to the natural opening in
the conduit system, a hole shall be drilled in the bottom of a pull box or a "C-type" conduit fitting
provided in the low point of the conduit run.

C. Couplings and Unions

1. Metal conduit shall be joined by threaded conduit couplings, with the conduit ends butted.
2. The use of running threads, Erickson type couplings, split couplings or similar unions are not
permitted.

D. Conduit Bodies

1. Conduit bends shall meet the requirements of NEC, minimum bend radius of the cable installed or
as indicated, whichever is greater.
2. Conduits or tubing deformed or crushed in any way shall be removed from the site.

E. Bends and Offsets
1. Changes in direction of conduits shall be made with fittings or bends.

2. Conduit bends shall meet the requirements of NEC, minimum bend radius of the cable installed or
as indicated, whichever is greater.
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3. Bends shall be made using appropriate tools or mechanical equipment. The use of a pipe tee or
vise for bending conduit or tubing will not be permitted.

4. For non-metallic conduit or plastic coated steel, approved factory bends and offsets shall be used.

Conduits or tubing deformed or crushed in any way shall be removed from the site.

6. Install no more than the equivalent of three 90 degree bends between boxes or outlets

W

F. Cutting and Threading

1. The plane of all conduit ends shall be square with the centerline.

2. Where threads are required, they shall be cut and cleaned prior to conduit reaming.

3. The ends of all conduit and tubing shall be reamed to remove all rough edges and burrs.

4. Cutting oil shall be used in threading operations; the dies shall be kept sharp, and provisions shall
be made for chip clearance.

5. Threads on conduits and fittings shall be lubricated with conducting and sealing compound.

6. All steel conduits shall be coated after threading with cold-galvanized zinc coating. The

Contractor shall furnish this protective material and shall apply it in the field prior to installing
conduit or fittings.

G. All steel conduit, exposed to weather or in contact with earth, shall be re-galvanized after threading with
"Galvanizing Powder M-321" as manufactured by the American Solder and Flux Company of
Philadelphia, Pennsylvania; "Zincilate 810" as manufactured by Industrial Metal Protectives, Inc., of
Dayton, Ohio; "Zinc Rich" coating as manufactured by ZRC Chemical Products Company, Quincy,
Massachusetts; or approved equal. The Contractor shall furnish this protective material and shall apply
it in the field.

H. Connections to Boxes and Cabinets

1. Conduit shall be securely fastened to all boxes and cabinets.

2. Threads on metallic conduit shall project through the wall of the box to allow the bushing to butt
against the end of the conduit.

3. The locknuts, both inside and outside, shall then be tightened sufficiently to bond the conduit
securely to the box.

4. Locknuts on connectors shall be tightened securely to bond the connectors.

I.  All conduits entering enclosures outdoors or in wet areas shall enter through Meyer’s hubs, or approved
equal, or threaded openings.

J. Cleaning

1. Precautions shall be taken to prevent the accumulation of water, dirt, or concrete in the conduit.
Conduit in which water or other foreign materials have been permitted to accumulate shall be
thoroughly cleaned or, where such accumulation cannot be removed by methods acceptable to the
Owner /Engineer, the conduit shall be replaced.

3. For conduits sizes 3 inches and larger, draw a flexible testing mandrel approximately 12 inches
long with a diameter less than the inside diameter of the conduit through the conduit. After which,
draw a stiff bristle brush through until conduit is clear of particles of foreign materials. For
conduits less than 3 inches, draw a stiff bristle brush through until conduit is clear of particles and
foreign material.

K. Empty Conduit
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1. All conduits installed for future use shall have a polypropylene pull line with a minimum tensile
strength of 200 Ibs., Jet Line, Cat. No. 232, polyolefin, or approved equal. Pull line shall be
secures at both ends to ensure future accessibility.

L. Rooftop Conduits

1. Provide redwood sleepers on waterproof mastic base for all conduit runs exposed on roofs.
M. Identification

1. All conduits shall be identified in accordance with other section of these specifications.
N. Grounding

1. All conduits shall be grounded in accordance with specification these specifications.
2. A solid or stranded bare copper or green insulated copper solid or stranded ground wire shall be
provided in all conduits and raceways.

0. Galvanized Rigid Steel Conduit

1. Galvanized rigid steel conduit shall be installed in areas exposed to weather, vehicle traffic, in
hazardous classified areas, for penetrations through foundations, and 10 feet before transition from
below grade to 8§ feet above grade, unless otherwise indicated.

2. Steel conduit in contact with earth shall be protected by "Scotchwrap" 10 mil tape applied in
double thickness using 50 percent lap turns to 6 inches above grade and 6 inches beyond
transition.

3. Expansion joints shall be used where required.

P. Intermediate Steel Conduit

1. Intermediate steel conduit may be installed in lieu of galvanized rigid steel conduit in all above
ground areas where rigid steel conduit is permitted, except for wires over 600- volts, unless
otherwise specified.

Q. Electrical Metallic Tubing

1. Electrical metallic tubing shall be installed for all circuits, indoors above concrete slab, where not
subject to conditions outlined for rigid galvanized steel conduits.

R. Rigid Aluminum Conduit
1. Not acceptable.
S. Flexible Metal Conduit, Steel

1. Flexible conduit inserts not greater than 30 inches in length, shall be installed in all conduit runs,
which are supported by both building steel and by structures subject to vibration or thermal
expansion. This shall include locations where conduit supported by building steel enters or
becomes supported by isolated structures on separate foundations.

2. Flexible conduit shall be installed in conduit runs, which cross expansion joints.

3. Special areas, such as plant office control rooms in which external noise is to be minimized, shall
have flexible conduit in conduit runs where the runs cross from the main building framing to the
control room or office framing.
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34

Flexible conduit shall be installed adjacent to all equipment and devices, which move in relation to
the supply conduit due to vibration, normal operation of the mechanism, or thermal expansion.
Conduit shall be connected to pressure switches, thermocouples, solenoids, and similar devices
with flexible conduit. Flexible conduit shall be installed adjacent to the motor terminal housing for
motors requiring 4-inch and smaller conduit.

Flexible metal conduit inserts not greater than 6 feet in length shall be installed for light fixture tap
conductors.

T. Liquid-Tight Flexible Metal Conduit

L.

Liquid-tight flexible metal conduit shall be used in place of regular flexible conduit for
connections to motors and transformers, in areas exposed to weather, moisture or oil, and under
raised floors.

Liquid-tight flexible metal conduit may be used in place of flexible metal conduit where not
otherwise required.

U. Non-Metallic Conduit

1.

2.

Schedule 80 shall be used for all power, signal feeders and branch circuits, in earth under
roadways. Conduits must be buried in earth in accordance with the NEC.

Schedule 40 shall be used for all other power, signal feeders and branch circuits, in earth or
enclosed in concrete, unless otherwise noted on the drawings. Conduits must be buried in earth in
accordance with the NEC.

V. Conduit Support

1.

2.

3.

Fasten conduit supports to building structures and surfaces in accordance with these
specifications.

Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis
hangers, and split hangers.

Do not use wire, ceiling support wires or perforated pipe straps to support conduit. Remove any
temporary installation support wire.

W. Spacing of Supports

bl o e

All conduit runs shall be rigidly supported, except where buried in concrete,.
Each conduit shall be supported within one (1) foot of junction boxes and fittings.
Spacers used in duct bank installations shall be placed no more than 6 to 10 feet apart.

Support spacing along conduit runs shall be as follows.
Conduit Size Maximum Distance Between Supports

¥ inch through 1-1/4 inch 5 feet

1-1/2 inch and larger 8 feet

X. Ground and bond raceway and boxes in accordance with these specifications.

CABINET AND BOX INSTALLATION

A. Install electrical boxes as indicated, and as required for splices, taps, wire pulling, equipment connections
and compliance with regulatory requirements.
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B. Locate boxes and conduit bodies so as to ensure ready accessibility of electrical wiring, maintain
headroom and to present neat mechanical appearance.

C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. In
inaccessible ceiling areas, install outlet and junction boxes no more than 6 inches from ceiling access
panel or from removable recessed luminaire.

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices with each other.
E. Use flush mounting outlet boxes in finished areas.

Do not install flush mounting boxes back-to-back in walls.

Provide minimum 6-inch separation between adjacent boxes.

Provide minimum 24-inch separation in acoustic rated walls.

Use stamped steel bridges to fasten flush mounting outlet box between studs.

Secure flush mounting box to interior wall and partition studs.

Accurately position to allow for surface finish thickness.

Install flush mounting box without damaging wall insulation or reducing its effectiveness.
Use adjustable steel channel fasteners for hung ceiling outlet box.

el A S e

F. Support boxes independently of conduits.

G. Use code sized gang box where more than one device is mounted together. Do not use sectional box. Use
code sized gang box with plaster ring for single device outlets.

H. Use cast outlet box in exterior locations where exposed to the weather and wet locations (interior or
exterior).

I.  Coordinate installation of electrical boxes and fittings with cable and raceway installation work. Provide
knockout closures to cap unused knockout holes where blanks have been removed.

J. Avoid using round boxes where conduit must enter box through side of box, which would result in
difficult and insecure connections where fastened with a locknut or bushing on rounded surface.

K. Fasten boxes rigidly to substrate or structural surfaces to which they are being mounted, or solidly embed
electrical boxes in concrete or masonry as appropriate.

L. Except as prevented by the location of other work, all junction boxes and outlet boxes shall be centered
on structures.

M. Conduit openings in boxes shall be made with a hole saw or shall be punched.
N. Cabinets and boxes shall be rigidly mounted.
1. Mounting on concrete shall be secured by self-drilling anchors.
Mounting on steel shall be by drilled and tapped screw holes, or by special support channels
welded to the steel, or by both.
3. Cabinets shall be leveled and fastened to the mounting surface with not less than “4-inch air space
between the enclosure and mounting surface.

4. All mounting holes in the enclosure shall be used.

O. Large Pull Boxes - Boxes larger than 100 cubic inches in volume or 12 inches in any dimension.
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1.
2.

Interior Dry Locations - Use hinged enclosure.
Other Locations - Use surface mounted box of appropriate location classification.

3.5 ANCHORS

A. Where supports for raceways, boxes, and cabinets are mounted on concrete surfaces, they shall be
fastened with self-drilling tubular expansion shell anchors with externally split expansion shells, single-
cone expanders, and annular break-off grooved chucking cones. Anchors shall be Phillips "Red Head"
or approved equal.

3.6 SEALING AND FIREPROOFING

A. Fire-Rated Surface:

1.

Where conduit penetrates fire rated surface, install fire-stopping product in accordance with
manufacturer’s published instructions.

All openings through fire rated wall, floor, ceiling or roof must be sealed.

Install galvanized sheet metal sleeves (minimum 12-gage) through opening and extending beyond
minimum of one (1) inch on each side of building element.

Pack void between sleeve and building element with backing material.

Seal ends of sleeve with UL listed fire-resistive silicone compound to meet fire rating of structure
penetrated.

B. Non-Rated Surfaces:

1. Opening through a non-fire rated wall, floor, ceiling or roof must be sealed using an approved type
of material.

2. Use galvanized sheet metal sleeves in hollow wall penetrations to provide a backing for the
sealant. Grout area around sleeve in masonry construction.

3. Install escutcheons or floor/ceiling plates where raceway, penetrates non-fire rated surfaces in
occupied spaces.

4. Install rubber links of mechanical seal tightened in place and sized for the pipe, in exterior wall
openings below grade, in accordance with the manufacturer’s instructions.

5. All pipe penetrations at interior partitions and/or walls, laboratory spaces, telephone, data and
communication rooms and similar spaces where the room pressure or odor transmission must be
controlled, shall be sealed. Sealant shall be applied to both sides of the penetration in such a
manner that the annular space between the pipe sleeve and the pipe is completely filled.

3.7 ADIJUSTING

A. Install knockout closures in unused openings in boxes.

3.8 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore manufacturer’s finish.

END OF SECTION
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 SUMMARY
A.  The extent of the electrical systems and equipment requiring identification is indicated, and the extent

of identification required is specified herein and in individual sections of work requiring
identification. The types of electrical identification specified in this section include the following:

1. Exposed conduit color banding.

2. Buried cable warnings.

3. Cable/conductor identification.

4, Operational instructions and warnings.

5. Danger signs.

6. Equipment/system identification signs.
1.2 REFERENCES - CODES AND STANDARDS

A.  ANSI Z535.1 - Safety Color Code

B. APWA ULCC - Uniform Color Code for Buried Utilities.

C. NFPA 70 National Electrical Code (NEC). Latest approved edition.
1.3 SYSTEM DESCRIPTION

A.  Label the following electrical equipment with nameplates which clearly identify each item, the
function or use of the item, and the circuit identification of the feed to the item:

1. All Metal-Clad Switchgear, Metal-Enclosed Switchgear, Switchboards, Distribution
Panelboards, Power and Lighting Panels, Motor Control Centers, Local Control Panels,
Terminal Cabinets and all electrical equipment enclosure shall be identified using laminated
plastic nameplates. Show the equipment number, voltage rating, current rating, number of
phases, connection type, short circuit interrupting rating, and circuit number

2. Identify all receptacles and lighting switches, by the circuit number indicated using 4-inch
high white characters on /2-inch wide black stick-on tape placed on the wall directly above the
device if the device is wall mounted. Place the tape on the device enclosure if the device is not
wall mounted.

3. All motors, starters, disconnect switches, Time Switches, Special Function Pushbuttons and
Switches, and miscellaneous control devices shall be identified by function and circuit
number, with Y4-inch high white characters on a }2-inch wide black stick-on tape where
installed indoors and engraved plastic nameplates where installed outdoors.

4, All underground raceway or cable shall be marked with buried warning tape along its entire
length.

5. All exposed raceway longer than 10 feet in length shall be identified.

6. Panelboard Directories: Furnish all panelboards with a complete 8-1/2-inch by 11-inch
typewritten directory mounted in the inner door under a clear plastic cover set in a metal frame.

B. Branch circuits and devices:
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1.4

A.

B.

1.5

A.

B.

L. Label all individual receptacle outlets at the outlet faceplate to indicate the panelboard of origin
and branch circuit number. Label modular furniture feeds at the power pole drop in a visible
and consistent location. Labels shall be self adhesive, thermal machine printed type such as
Brothers, Panduit, T&B, or approved equal and shall be clear plastic with black lettering.

2. All branch circuits in outlet boxes shall be identified with circuit number using wrap-around
labels (T&B, BRADY, 3M, or approved equal).
3. As an alternative to separate nameplates, device plates may be engraved directly with lettering

filled with black enamel.
SUBMITTALS
Catalog data for nameplates, labels, and markers.
Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
Product testing agency specified under regulatory requirements. Include instructions for storage,
handling, protection, examination, preparation and installation of Product.
REGULATORY REQUIREMENTS
Conform to requirements of NFPA 70 — National Electrical Code.
Furnish products listed and classified by Underwriters' Laboratories, Inc. (UL), Electrical Testing

Laboratories, Inc. (ETL), or other recognized, approved testing and listing agencies as suitable for the
purpose specified and shown.

PART 2 - PRODUCTS

2.1

A.

B.

NAMEPLATES AND LABELS
Nameplates
L. Engraved three-layer laminated plastic, white letters on black background for normal power

and white letters on red background for emergency power. Communications and control
cabinets shall be labeled with white letters on green background.

2. Locations
a. Each electrical distribution and control equipment enclosure.
b. Communication cabinets.
C. Motor control centers, including each combination module.

3. Letter Size

a. Use 1/8-inch letters for identifying individual equipment and loads.

b. Use Y4-inch letters for identifying grouped equipment, loads, panelboards, and transfer
switch.

c. Use Y-inch letters for identifying the main switchboard, motor control centers, and large

distribution switchboards.
Labels

1. Embossed adhesive tape, with 3/16-inch white letters on colored background to match color
scheme of plastic laminate labels in 2.1.A. Use only for identification of individual wall
switches and receptacles, control device stations, and multi-outlet devices.
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2.3

2. Thickness
a. 1/16-inch for units up to 20 square inches or 8-inch length; 1/8-inch for larger units.
WIRE MARKERS
Manufacturers
L. Brady
2. Thomas & Betts
3. 3-M Co.
4. Approved Equal

Description: Tape, split sleeve, or tubing type wire markers, self-adhesive.

Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, control panels,
motor controllers and starters, and each load connection.

Legend

1. Power and Lighting Circuits: Branch circuit or feeder number indicated.

2. Control Circuits: Control wire number indicated on shop drawings.

3. Neutral Conductors: Clearly indicate the branch circuit or feeder number the neutral serves. In
multi-wire circuits where the neutral is shared, mark the neutral with the circuit number of the
“A” phase.

CONDUIT MARKERS

Provide manufacturer's standard preprinted, flexible or semi-rigid, permanent, plastic-sheet conduit
markers, minimum of 3 mils thick and 1-1/2-inch wide extending 360 degrees around conduits;
designed for self-adhesive attachment to conduit. Except as otherwise indicated, provide lettering that
indicates the voltage of the conductor(s) in the conduit. Provide 8-inch minimum length for 2-inch and
smaller conduit, 12-inch minimum length for larger conduit.

Identify conduits containing conductors above 600-volts with the following alternating markers

1. DANGER - HIGH VOLTAGE
2. The voltage, as applicable (i.e. — 12-kV, 4.16-kV, etc.)

Identify conduits containing conductors below 600-volts with the following markers
1. The voltage, as applicable (i.e. 480-Volts, 240-Volts, etc.)

Location: Furnish markers for each conduit longer than 10 feet.

Spacing: 20 feet on center.

Color: Unless otherwise indicated or required by governing regulation, provide conduit tags in the
following colors.

1. Normal and Emergency Power Systems: Orange w/black letters.
2. Fire Alarm System: Red w/black letters.
3. Telephone System: Green w/yellow letters.
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2.4

2.5

2.6

2.7

4. Data/Communication. System: White w/black letters.
FASTENERS

Secure all labels and nameplates with self-tapping stainless steel screws. Use contact type permanent
adhesive where screws cannot or should not penetrate the substrate.

BAKED ENAMEL DANGER SIGNS

Provide manufacturer's standard "DANGER" signs of baked enamel finish on 20 gage steel; of
standard red, black and white graphics; 14-inch by 10-inch size except where 10-inch by 7-inch is the
largest size which can be applied where needed, and except where larger size is needed for adequate
vision; with recognized standard explanation wording (e.g. HIGH VOLTAGE, KEEP AWAY,
BURIED CABLE, DO NOT TOUCH SWITCH).

1. At each entry doors of Electrical Rooms: “DANGER HIGH VOLTAGE - KEEP OUT,
AUTHORIZED PERSONNEL ONLY”

LETTERING AND GRAPHICS

Coordinate names, abbreviations and other designations used in the electrical identification work, with
the corresponding designations shown, specified or scheduled. Provide numbers, lettering and
wording as indicated or, if not otherwise indicated, as recommended by manufacturers or as required
for proper identification and operation/maintenance of the electrical systems and equipment.

UNDERGROUND WARNING TAPE

Three-inch minimum width, 5 mil thickness, foil bonded polyethylene tape, detectable type, with
suitable continuous warning legend describing buried electrical lines. Tape color shall conform to
APWA uniform color code using ANSI Z535.1 safety colors. Text shall be black, 2-inch minimum
letters.

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION
Degrease and clean surfaces to receive nameplates and labels.

Coordination: Where identification is to be applied to surfaces that require finish, install identification
after completion of painting.

Regulations: Comply with governing regulations and the requests of governing authorities for the
identification of electrical work.

APPLICATION

Install nameplate and label parallel to equipment lines.

Secure nameplate to equipment front using screws, rivets, or adhesive.
Secure nameplate to outside moveable surface of door on panelboard.

Conduit Identification:
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1. Where electrical conduit is exposed in spaces with exposed mechanical piping, which is
identified by a color-coded method, apply color-coded identification on the electrical conduit in
a manner similar to the piping identification. Except as otherwise indicated, use orange as the
coded color for conduit.

2. Paint red band or provide red tape on each fire alarm conduit longer than 10 feet, minimum 20
feet on center.

E. Cable/Conductor Identification:

L. Apply cable/conductor identification on each cable and conductor in each
box/enclosure/cabinet where the wires of more than one circuit or communication/signal
system are present, except where another form of identification (such as color-coded
conductors) is provided.

2. Match identification with marking system used in panelboards, shop drawings, contract docu-
ments, and similar previously established identification for project electrical work.

F. Operational Identification and Warnings

1. Wherever reasonably required to ensure safe and efficient operation and maintenance of the
electrical systems, and electrically connected mechanical systems and general systems and
equipment, including the prevention of misuse of electrical facilities by unauthorized
personnel, install self-adhesive plastic signs or similar equivalent identification, instruction or
warnings on switches, outlets and other controls, devices and covers of electrical enclosures.
Where detailed instructions or explanations are needed, provide plasticized tags with clearly
written messages adequate for the intended purposes.

G.  Danger Signs

1. In addition to the installation of danger signs required by governing regulations and authorities,
install appropriate danger signs at the locations indicated and at locations subsequently
identified by the Installer of electrical work as constituting similar dangers for persons in or
about the project.

2. High Voltage

a. Install danger signs wherever it is possible, under any circumstances, for persons to
come into contact with electrical power of voltages higher than 110-120 volts.

b. Critical Switches/Controls

c. Install danger signs on switches and similar controls, regardless of whether concealed or
locked up, where untimely or inadvertent operation (by anyone) could result in
significant danger to persons, or damage to or loss of property.

H.  Equipment/System Identification Signs

L. Install an engraved plastic-laminate sign on each major unit of electrical equipment in the
building; including the central or master unit of each electrical system and the
communication/signal systems, unless the unit is specified with its own self-explanatory
identification or signal system.

2. Except as otherwise indicated or specified, provide single line of test, /2-inch high lettering on

1-1/2-inch high sign (2-inch high where two lines are required), white lettering in black field.

Provide text matching terminology and numbering of the shop drawings.

4. Provide signs for each unit of the following categories of electrical work

W

a. Major electrical switchboard
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b. Electrical substation
C. Motor control center
d. Fire alarm control panel and annunciators.
€. Data / communications
L. Install signs at locations indicated or, where not otherwise indicated, at location for best convenience

of viewing without interference with operation and maintenance of equipment. Secure to substrata
with fasteners, except use adhesive where fasteners should not or cannot penetrate the substrata.

J. Identify underground conduits using underground warning tape. Install one tape per trench at 3 inches
below finished grade.

END OF SECTION
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL
1.1 SUMMARY
A. Basis of Design:

1. The control system is based on the Wattstopper DLM room controls, though
alternate equivalent systems can be submitted.

B. Section Includes:

1. Digital Control Devices
2. Standard (line voltage) Control Devices
3. System Wiring

1.2 SEQUENCE OF OPERATIONS

A. Lighting control scheme (Normal Operation):

1. Interior Lighting:
a. General System Description:
1) Lighting Control in interior spaces shall generally consist of a

local (room based) lighting control system or equivalent
including all occupancy sensors, daylight sensors, switches,
dimmers, receivers, power packs, controllers, hubs, accessories,
and ancillary devices for a complete operating system.

2) All dimming ballasts/drivers shall either contain an integral
controller, or be connected to the system via a 0 to 10-Volt
interface with the control system. Interface devices shall be
provided for each fixture that does not have an integral
controller.

3) All control devices shall be interoperable and shall be
coordinated and submitted for review prior to ordering.

4) Unoccupied time for all occupancy sensors shall be initially set
at 20 minutes.

b. Storage and Service Spaces:

1) Wall and /or ceiling occupancy sensors connected for bi-level
control with appropriate power packs and wiring.
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2) In rooms with exterior windows: Daylight sensing to override
lighting levels when outside light is present, including
continuous dimming of all LED and fluorescent fixtures.

c. Other Public spaces:

1) General fixtures: Vacancy sensing control (manual on / auto off)
with daylight sensing and continuous dimming in response to
daylight conditions.

2) Specialty fixtures: Local On/Off Control with timeclock override

of decorative and/or specialty fixtures. Dimming control for
specialty fixtures with incandescent, fluorescent, or LED
lamping.

1.3 REFERENCES

A. ASHRAE 90.1 2007 Energy Standard for Buildings Except Low-Rise Residential
Buildings

B. IECC 2003

C. Federal Communications Commission:
1. Standard for Radio Frequency Equipment.

D. Government Electronics and Information Technology Association:
1. EIA 709.1 - Control Network Protocol Specification.

E. National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

2. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.

3. NEMA FU 1 - Low Voltage Cartridge Fuses.

4. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contractors, and

Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.

5. NEMA ICS 4 - Industrial Control and Systems: Terminal Blocks.

6. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot
Devices.

7. NEMA ICS 6 - Industrial Control and Systems: Enclosures.

8. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches
(600 Volts Maximum).
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F. National Fire Protection Association:

1. NFPA 70 - National Electrical Code.

2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and
Cables for Use in Air-Handling Spaces.

G. Underwriters Laboratories Inc.:

1. UL 50 - Enclosures for Electrical Equipment.
2. UL 67 - Panelboards.

3. UL 508 - Industrial Control Equipment.

4. UL 916 - Energy Management Equipment.

1.4 SUBMITTALS

A. Provide submittals for the following:

1. Digital Control Devices including:

a. Occupancy Sensors.

b. Daylight Sensors.

c. Power packs.

d. Wall Dimmers.

e. Receivers.

f. Controllers.

g. 0-10V interface devices.

h. Ballasts with integral controls.

1. Drivers with integral controls.
2. Standard Control Devices

a. Line voltage occupancy sensors.

b. Power packs.

c. Line voltage switches

d. Timer switches
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B. Provide three copies of manufacturer’s system documentation including:

1.

2.

3.

4.

S.

Reflected ceiling plans showing each occupancy and daylighting sensor location.

System one-line showing all panels, number and type of switches and sensors,
dataline, telephone override modules, and central PC.

Drawings for each panel showing hardware configuration and numbering.
Panel wiring schedules, relay grouping, and channel assignments.

Typical wiring diagrams and mounting details for each component.

C. Certify that the products meet the product specifications and local energy codes. If any
additional equipment is required to meet the coverage patterns or local energy codes, the
provide the additional equipment at no cost to the Owner.

1.5 QUALITY ASSURANCE

A. Comply with NEC, NEMA, and FCC Emission requirements for Class A applications.

B. UL Approvals: Relay panels and accessory devices are to be UL listed under UL 916
Energy Management Equipment. Configured to order or custom relay panels shall be UL
Listed under UL 508, Industrial Control Panels.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept components on Site in manufacturer’s packaging. Inspect for damage.

B. Protect components by storing in manufacturer’s containers indoor protected from weather.

1.7 EXTENDED WARRANTY

A. Provide a four year extended warranty for all system components.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Digital Control Devices — Wattstopper DLM or approved equal

L.

2.

Receiver / room controller: as noted on the plans.
Ceiling Occupancy Sensor: as noted on the plans.
Wall Occupancy Sensor: as noted on the plans.
Daylight Sensor: as noted on the plans.

Wall Dimmer/Controller: as noted on the plans.
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0-10V Control System interface: as required to interface with selected driver and
room controller.

Receptacle Control Relay Module: as required to interface with selected room
controller.

B. Standard Control Devices - Watt Stopper, Lutron, or Approved Equal:

1.

2.

6.

2.2 MATERIALS

Wall sensor switch, 1-circuit, line voltage, passive IR: Watt-Stopper # DW-100.
Wall sensor switch, 2-circuit, line voltage, passive IR: Watt-Stopper # DW-200.

Ceiling sensor, line voltage, 360° coverage, dual-technology: Watt-Stopper #DT-
355.

Ceiling sensor, low voltage, 360° coverage, dual-technology, for use with power-
pack: Watt Stopper #DT-300.

Wall sensor, low voltage, 2000 SF coverage, dual-technology, for use with
power-pack: Watt Stopper #DT-200 with mud ring adapter.

Power pack, 2-circuit: Watt-Stopper #L.C-100.

A. Wall Sensors: Provide products as follows:

L.

4.

5.

Capable of detection of occupancy at desktop level up to 300 sq. ft. and gross
motion up to 1000 sq. ft.

Accommodate loads from 0 to 800 watts at 120 volts and 0 to 1200 watts at 277
volts and have 180 degree coverage capability.

Utilize Zero Crossing Circuitry which increases relay life of sensor and increases
sensor's longevity.

No leakage current to load, in manual or in Auto/Off mode, for safety purposes.

Have voltage drop protection.

B. Passive Infrared Sensors: Provide products as follows:

1.

Utilize custom ASIC specifically designed for PIR sensors which provides high
immunity to false triggering from RFI (walkie talkies) and EMI (electrical noise
on the line), superior performance, and greater reliability.

Have a multiple segmented Fresnel lens, in a multiple-tier configuration, with
grooves-in to eliminate dust and residue buildup.
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3.

Where specified, passive infrared and dual technology sensors shall offer
daylighting foot-candle adjustment control and be able to accommodate dual
level lighting.

C. Dual Technology Sensors: Provide products as follows:

1.

Corner-mounted to avoid detection outside the controlled area when doors are
left open.

Consisting of passive infrared and ultrasonic technologies for occupancy
detection.

D. Sensors: Provide products as follows:

L.

Capable of operating normally with electronic ballasts, PL. lamp systems, and
rated motor loads.

Coverage: Remain constant after sensitivity control has been set. No automatic
reduction shall occur in coverage due to the cycling of air conditioner or heating
fans.

Readily accessible, user adjustable controls for time delay and sensitivity.
Controls shall be recessed to limit tampering.

Provide a bypass manual override on each sensor in the event of failure. When
bypass is utilized, lighting shall remain on constantly until sensor is replaced.
Control shall be recessed to prevent tampering.

Ultrasonic Operating Frequency: Crystal controlled to within plus or minus
0.005 percent tolerance to assure reliable performance and eliminate sensor
cross-talk.

a. Sensors using multiple frequencies are not acceptable.

Provide a method of indication to verify that motion is being detected during
testing and that the unit is working.

Where specified, sensor shall have an internal additional isolated relay with
Normally Open, Normally Closed, and Common outputs for use with HVAC
control, Data Logging, and other control options.

a. Sensors utilizing separate components or specially modified units to
achieve this function are not acceptable.

23 CIRCUIT CONTROL HARDWARE

A. Control Units:

1.

Externally mount control unit through a 1/2-inch knockout on a standard
electrical enclosure for ease of mounting, installation, and future service.
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2. Provide an integrated, self-contained unit consisting internally of an isolated load
switching control relay and a transformer to provide low-voltage power.

3. Provide power to a minimum of 2 sensors from each control unit.

B. Relay Contacts: Provide ratings as follows:

I. 13A - 120 VAC Tungsten.
2. 20A - 120 VAC Ballast.
3. 20A - 277 VAC Ballast.

24 CONTROL WIRING

A. Control Wiring Between room controller and ecosystem ballasts / drivers: Class II, 18-24
AWG, stranded UL Classified, PVC insulated or TEFLON jacketed cable installed in
conduit.

B. Where manufacturer requires specific control interconnecting wiring (such as cat-5/6 or
other specific cabling configuration), all control wiring shall be provided per
manufacturer’s requirements.

2.5 ENCLOSURES
A. Sensors: UL rated, 94V-0 plastic enclosures.
2.6 DATALINE

A. The Dataline wire will be supplied by the equipment manufacturer and will include the
manufacturers name, catalog number and length of wire printed on the wire jacket. The
contractor, at their own expense will, replace an improper dataline wire.

2.7 EMERGENCY LIGHTING RELAY

A. Where emergency lighting is indicated, provide and Emergency Lighting Relay. The
Emergency Lighting Relay shall be a Wattstopper ELCU-100 or Approved Equal. The
relay shall be connected to sense the on/off status and control emergency fixtures similar
to fixtures in the vicinity. Additional emergency lighting relays shall be provided as
necessary to accommodate additional zones of control.

PART 3 - EXECUTION
3.1 GENERAL
A. Install all lighting control system and device wiring in conduit. Install the lighting control
system conduit, wiring, and accessories in accordance with the requirements of these

specifications

B. Installation
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Softwired Switches and/or photocells shall be mounted in the spaces as indicated
on the Reflected Ceiling Plans. Each low voltage wire shall be labeled clearly
indicating which relay panel it connects to. Use only properly color coded,
stranded #18 AWG (or larger) wire as indicated on the drawings or as
recommended by the manufacturer. All relays and switches shall be tested after
installation to confirm proper operation and the loads recorded on the directory
card in each panel.

The relay panels shall be mounted in electrical closets as indicated on the
drawings. The numbered relays in the panel shall be wired to control the power
to each load as indicated on the Panel Wiring Schedules included in the
drawings. All power wiring will be identified with the circuit breaker number
controlling the load. If multiple circuit breaker panels are feeding into a relay
panel, wires shall clearly indicate the originating panel’s designation.

C. Refer to the Drawings, particularly the architectural elevations and reflected ceiling plans, in
determining the exact mounting location and height for switches, sensors, cabinets, and
accessories.

3.2 SUPPORTS AND BLOCKING

A.

B.

Provide supports and blocking for cabinets that will provide support independent of
suspended ceilings, ceiling or wall surfaces.

Provide blocking and back-boxes for wall switches and ceiling sensors.

33 AUTOMATIC LIGHTING CONTROLS SYSTEM STARTUP

A.

Manufacturer shall provide a factory authorized technician to confirm proper installation
and operation the system components including testing of all system components and
operation and initial programming

The startup requirement is intended to verify:

1.

That all sensors are located, installed, and adjusted as intended by the factory and
the contract documents.

The occupancy sensors and daylighting sensors are operating within the
manufacturers specifications.

The sensors and relay panels interact as a complete and operational system to
meet the design intent.

Manufacturer to provide a written statement verifying that the system meets the above
requirements.

Contractor to complete all required CA Title 24 startup and commissioning forms and
submit to the building department for approval prior to project closeout.
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34 PROGRAMMING

A. Provide system programming by manufacturer including:

1. Wiring documentation.
2. Switch operation.
3. Operating schedules.

END OF SECTION
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SECTION 252416 - PANELBOARDS

PART 1 - GENERAL
1.1 SECTION INCLUDES

A.  Lighting and appliance branch-circuit panelboards.
1.2 SUBMITTALS

A.  Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. 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. Show tabulations of
installed devices, equipment features, and ratings.

Detail enclosure types and details for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.
Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

ANl el

1.3 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.
1.4 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.
1.5 QUALITY ASSURANCE

A.  Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA PB 1.
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D.

1.6

A.

1.7

A.

Comply with NFPA 70.
PROJECT 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.

COORDINATION

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.

PART 2 - PRODUCTS

2.1

A.

D.

DISTRIBUTION AND BRANCH CIRCUIT PANELBOARDS

Manufacturers:

L. Square D Co.

2. Or Approved Equal.

Product Description

1. NEMA PB 1, circuit breaker type distribution, lighting and appliance branch circuit
panelboard.

Service Conditions:

1. Temperature: 104 degrees F (40 degrees C) ambient

2. Altitude: 100 feet (35 m) above sea level.

Panelboard Bus

L. Silver plated copper current carrying components, ratings as indicated on drawings.
2. Main bus ampacity shall be equal to the main circuit breaker frame size rating.
3. Furnish copper ground bus in each panelboard.

Minimum integrated short circuit rating

1. Panelboards rated 240-Volts - 10,000 amperes RMS symmetrical

2. Panelboards rated 480-Volts - 42,000 amperes RMS symmetrical

3. Circuit Breaker rating shall match or exceed the panel interrupting rating
4. Series rated circuit breakers are not acceptable

Enclosure:

1. Indoor Installation:

2624 16-2 PANELBOARDS



2.2

a. NEMA PB 1, Type 1, gasketed, steel construction, minimum 6 inches deep, 20
inches wide suitable for flush or surface mounting as indicated on drawings.

b. Flush or surface cabinet front with concealed trim clamps, concealed hinge, metal
directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray
enamel.

c. Fully hinged door with flush lock and metal directory frame.

d. Finished in manufacturer's standard gray enamel (ANSI 61).

BRANCH CIRCUIT POWER METERING

Each panelboard shall include a sensors for metering at the branch circuit level and provisions
for a metering display which can be used to review the current status, view any branch
current/power level/consumption, and view overall power consumption.

Each panel shall be installed with a Cat-6A cable run from the internal metering equipment
through a confined chase within the panel (to separate the low-voltage cabling from the line
voltage conductors) to an external location where the cable is to be coiled (min 15’ spare cable)
for connection to the Campus network.

The metering device shall be UL, cUL listed, and CE marked. The device will also meet ANSI
standard C12.1-2001 energy revenue metering accuracy and IEC 61036 Class 1 accuracy.

The metering device shall provide direct reading metered or calculated values for up to forty-
two (42) branch circuits with auxiliary inputs available for one (1) three-phase main device and
one (1) neutral.

Monitored values for the main device to include:

Current per phase

Max current per phase

Current demand per phase

Max current demand per phase
Energy (kWh) per phase

Real power (kW) per phase

Power Factor Total based on three-phase breaker rotation
Power factor per phase

. Voltage Line-to-Line and average

0. Voltage Line-to-Neutral and average
1.  Phase A frequency

el i A e

Monitored Values at the branch circuit level to include:

1. Current

2. Max current

3. Current demand

4, Max current demand

5. Real power (kW)

6. Real power (kW) demand
7.

Real power (kW) demand max

Each panel shall include two (2) solid-core strips with tombstone type current transformers for
42-circuits. The strips shall be connected to the main circuit board of the meter via a standard
ribbon cable connection.

1. The current transformers mounted on the circuit board based strips must be spaced to
align with the panelboard branch circuit breakers.
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MOLDED CASE CIRCUIT BREAKERS

NEMA AB 1, bolt-on type thermal magnetic and instantaneous magnetic trip circuit breaker.
Circuit breaker thermal elements shall be of the bimetallic type and shall be capable of
withstanding sustained overload and short-circuit currents without injury and without affecting
the calibration of the bimetallic element. The thermal element shall have inverse time
characteristics. The instantaneous elements shall trip the circuit breaker at the minimum
standard trip setting.

Provide common trip handle for multiple pole circuit breakers.

Provide type SWD for lighting circuits and type HACR circuit breakers for air conditioning
equipment circuits.

Provide Class A ground fault interrupter circuit breakers as indicated on drawings.

Trip rating shall be as indicated on drawings.

Minimum integrated short circuit rating

1. Circuit Breakers rated 240-Volts - 10,000 amperes RMS symmetrical

2. Circuit Breakers rated 480-Volts - 42,000 amperes RMS symmetrical

3. Circuit Breaker rating shall match or exceed the panel interrupting rating
4. Series rated breakers are not acceptable

METERING

Metering shall have the following functions

1. Power: Instantaneous demand (kW)
2. Power: Historical peak demand (kW)
3. Energy: Cumulative, resettable (kWh)

SURGE PROTECTION DEVICE:

IEEE C62.41-compliant, integrally mounted bolt-on, solid-state, parallel-connected, modular
with field-replaceable modules type, with sine-wave tracking suppression and filtering modules,
short-circuit current rating complying with UL 1449, second edition, and matching or exceeding
the panelboard short-circuit rating, redundant suppression circuits, with individually fused
metal-oxide varistors.

1. Accessories:
a. Fuses rated at 200-kA interrupting capacity.
b. Fabrication using bolted compression lugs for internal wiring.
c. Integral disconnect switch.
d. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
e. LED indicator lights for power and protection status.
f. Six-digit, transient-event counter set to totalize transient surges.

2. Peak Single-Impulse Surge Current Rating: 120 kA per mode/240 kA per phase.
3. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in
IEEE C62.41.2.

a. Line to Neutral: 70,000 A.
b. Line to Ground: 70,000 A.
c. Neutral to Ground: 50,000 A.
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4. Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec.
surges with less than 5 percent change in clamping voltage.

5. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277;
208Y/120-V, three-phase, four-wire circuits shall be as follows:

a. Line to Neutral: 800 V for 480Y/277; 400 V for 208Y/120.
b. Line to Ground: 800 V for 480Y/277; 400 V for 208Y/120.
c. Neutral to Ground: 800 V for 480Y/277; 400 V for 208Y/120.

PART 3 - EXECUTION

3.1

3.2

3.3

34

A.

B.

© >
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EXAMINATION

Examine panelboards before installation. Reject panelboards that are damaged or 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.
INSTALLATION

Install panelboards and accessories according to NEMA PB 1.1.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

Mount panelboard cabinet plumb and rigid without distortion of box.

Install overcurrent protective devices and controllers not already factory installed.

Install filler plates in unused spaces.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 26 05 53.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 26 05 53.

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL
1.1 SECTION INCLUDES
A.  Wiring devices are defined as single discrete units of electrical distribution systems that are
intended to carry but not utilize electric energy. The types of general purpose wiring devices
required for the project include, but are not limited to the following line voltage devices:
1. Connectors
2. Plugs
3. Receptacles
4. Switches
5. Wall plates
1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A.  IEC 529 - Degrees of Protection provided by Enclosures.
B. NEMA WD 1 - General Purpose Wiring Devices
C. NEMA WD 6 - Wiring Device Configurations.
1.3 CONTRACTOR SUBMITTALS
A.  Product Data:

1.  Catalog cut of each device showing Manufacturer name, catalog number, voltage and current
rating and dimensions.

1.4 REGULATORY REQUIREMENTS

A.  Furnish products listed and classified by UL, ETL, or other recognized, acceptable testing and
listing agencies as suitable for the purpose specified and shown.

PART 2 - PRODUCTS
2.1 GENERAL

A.  Provide factory fabricated wiring devices in the type, color, electrical rating for service indicated,
and/or as shown on the drawings.

2.2 MANUFACTURERS

A.  Provide products produced by one of the following for each type of wiring device:
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1. Appleton

2. Arrow-Hart, Inc.

3. Bryant Electric Co.

4. Crouse-Hinds Co.

5. General Electric Co.

6.  Hubbell Wiring Device Division

7. Pass & Seymour

8.  Pyle National

9. Russell & Stoll

10.  Slater

11.  Wiremold (multi-outlet assemblies)

12.  Or Approved Equal

2.3 WALL SWITCHES
A.  Provide specification grade, quiet type, flush, 1-pole, 2-pole, three and four-way toggle switches,

20 ampere, 120/277-volts AC, with mounting yoke insulated from mechanism equipped with
plaster ears and side wired screw terminals, white plastic body with toggle handle, NEMA WD-1.

1.  Device Number: #1221, #1222, #1223, #1224

2. Manufacturers: Hubbell, Legrand / Pass & Seymour, Bryant, Or Approved Equal

24 STANDARD RECEPTACLES
A.  Provide specification grade, grounding type, heavy-duty receptacles with white plastic body,

green hexagonal equipment ground screw terminal and grounding poles internally connected to

mounting yoke; metal plaster ears; side wiring NEMA WD-6 as follows:

1.  Duplex Receptacle: Decorator style, two pole, 3 wire, 20-ampere, 125-volt duplex receptacle,
NEMA configuration 5-20R unless otherwise indicated.

2. GFCI Receptacle: Decorator style, two pole, 3 wire, 20-ampere, 125-volt duplex receptacle
with integral ground fault circuit interrupter to meet regulatory requirements.

3. Special Purpose: Two pole, 3 wire, 20-ampere, 125-volt single receptacle, twist-lock, NEMA
configuration L5-20R as indicated.

4. Two pole, 3 wire, 20-ampere, 250-volt single receptacle, twist-lock, NEMA configuration L6-
20R as indicated.
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2.5

2.6

A.

A.

5. Two pole, 3 wire, 20-ampere, 277-volt single receptacle, twist-lock, NEMA configuration L7-
20R as indicated.
6.  Two pole, 3 wire, 30-ampere, 125-volt single receptacle, twist-lock, NEMA configuration L5-
30R as indicated.
7. Two pole, 3 wire, 30-ampere, 250-volt single receptacle, twist-lock, NEMA configuration L6-
30R as indicated.
8.  Two pole, 3 wire, 30-ampere, 277-volt single receptacle, twist-lock, NEMA configuration L7-
30R as indicated.
9. Three phase, 4 wire, 20-ampere, 125/250-volt single receptacle, twist-lock, NEMA
configuration L14-20R as indicated.
10. Three phase, 4 wire, 20-ampere, 250-volt single receptacle, twist-lock, NEMA configuration
L15-20R as indicated.
11. Three phase, 4 wire, 20-ampere, 480-volt single receptacle, twist-lock, NEMA configuration
L16-20R as indicated.
12.  Three pole, 4 wire, 30-ampere, 125/250-volt single receptacle, twist-lock, NEMA
configuration L.14-30R as indicated.
13.  Three pole, 4 wire, 30-ampere, 250-volt single receptacle, twist-lock, NEMA configuration
L15-30R as indicated.
14.  Special Purpose Receptacle: Type as required meeting the requirements of this Section and the
equipment shown on the drawings and elsewhere specified.
PLUGS AND CONNECTORS
Comply with NEMA Standards Publication No. WD-1. Provide 20 ampere, 125-volts, bakelite
body connectors, 3-wire grounding, parallel blades, double wipe contact, with cord clamp.
Matching Insulgrip, corrosion resistant nylon plugs, IP20, shall be provided for each twist-lock
type receptacles unless indicated otherwise.
Manufacturers: Hubbell, Pass & Seymour, Bryant, or Approved Equal.
WALL PLATES
Decorative Cover Plate: High impact, smooth nylon and smooth satin in finished areas. Color of
nylon
Cover plate shall be white unless noted otherwise. Stainless steel cover plate in bathrooms,
kitchens, unfinished areas, or where device is embedded in concrete.
For areas where two separate power sources are provided, each power source receptacle shall

have a different color cover plate such as black, gray, or brown. Emergency power source
receptacles shall have a red cover plate.
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D.  Weatherproof Cover Plate: Gasketed cast metal with hinged gasketed device cover. Cover for
duplex devices shall be designed such that each device is independently covered.

2.7 MULTI-OUTLET ASSEMBLIES

A.  Provide fixed multi-outlet assemblies consisting of #5362 grounding type, 20 ampere, 125-volt,
two poles, three wire receptacles as an integral part, on 12-inch centers, unless otherwise noted.

B.  Where more than one circuit is indicated, do not connect adjacent receptacles to the same circuit.
Include raceway snap-on covers with punched holes to accurately align receptacles.

PART 3 - EXECUTION
3.1 EXAMINATION
A.  Verify outlet boxes are installed at proper height.
B.  Verify wall openings are neatly cut and will be completely covered by wall plates.

C.  Verify branch circuit wiring installation is completed, tested, and ready for connection to wiring
devices.

D.  Inspect each item of materials or equipment immediately prior to installation, and reject damaged
and defective items.

3.2 PREPARATION
A.  Provide extension rings to bring outlet boxes flush with finished surface, if necessary.
B.  Clean debris from all boxes.
33 INSTALLATION
A. Install wiring devices where indicated, in accordance with the manufacturer's written instructions,
the applicable requirements of the NEC and the NECA "Standard of Installation", and in
accordance with recognized industry practices to ensure that products serve the intended function.
B.  Comply with the manufacturer's applicable instructions and recommendations for installation, to
whatever extent these are more explicit or more stringent than applicable requirements indicated
in the contract documents.
1. Install devices plumb and level. Install switches with OFF position down

2. Install vertically oriented grounded receptacles with grounding pole on top

3. Connect wiring device grounding terminal to equipment grounding conductor as specified in
Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

4,  Connect isolated ground (IG) receptacle equipment (yoke) grounding terminal only at metallic
box with bonding jumper
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3.4

3.5

5. Install decorative plates on switch, receptacle, and blank outlets in finished areas
6. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets in utility areas. (Does not include multi-

outlet assemblies, other similar locations.).

7. Identify wiring devices as specified in Section 26 05 53, IDENTIFICATION FOR
ELECTRICAL SYSTEMS.

INTERFACE WITH OTHER PRODUCTS

Coordinate locations of outlet boxes to obtain mounting heights compliant with ADA.

Install wall switches at 42 inches to top of the maximum reach above finished floor for forward
reach applications, 48 inches to top of reach for side reach applications to comply with the ADA.
The lower reach shall be at or above 18 inches for forward reach and for side reach to comply with
the ADA, unless otherwise noted.

For office, and general areas, install convenience receptacle 18 inches to center above finished floor,
unless otherwise noted. In maintenance rooms, bays, and locations where classified areas exist up to
18” (such as repair facilities), mount all receptacles 42” AFF unless otherwise noted on the

drawings.

Install convenience receptacle 6 inches to center above backsplash of counter, unless otherwise
noted.

Install dimmer 42 inches to center above finished floor, unless otherwise noted.

Install telephone and/or data jacks 18 inches to center above finished floor, unless otherwise noted.
Install telephone jack for wall telephone 42 inches to top of reach above finished floor for forward
reach applications, and 48 inches to top of reach above finished floor for side reach applications to
comply with the ADA. Receiver hook shall not be above 54 inches to its highest point above finished
floor.

FIELD QUALITY CONTROL

Inspect each wiring device for defects.

Operate each wall switch with circuit energized and verify proper operation.

Verify that each receptacle device is energized.

Test each receptacle device for proper polarity.

Test each GFCI receptacle device for proper operation.

Verify that each telephone and data jack is properly connected and circuit is operational.
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3.6 ADJUSTING
A.  Adjust devices and wall plates to be flush, plumb and level.

END OF SECTION
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SECTION 265100 - LIGHTING

PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Interior lighting fixtures, lamps, drivers, hangars, trim and diffusers.
B. Supports, suspension systems, and blocking.
1.2 REFERENCES
A. ANSI C78.379 - Electric Lamps - Classification of the Beam Patterns of Reflector Lamps.

B. ANSI/NFPA 101 - Life Safety Code.

C. International Electrotechnical Commission (IEC)
1. IEC 801-2 Electrostatic Discharge Testing Standard.
2. IEC/EN 60669-2-1 Switches for household and similar fixed electrical installations -
electronic switches.
D. [lluminating Engineering Society of North America (IESNA)
1. LM-79 — Electrical and Photometric Measurements of Solid State Lighting Products.
2. LM-80 — Measuring Lumen Maintenance of LED Light Sources.

E. National Electrical Manufacturer’s Association (NEMA) SSL-1 — Electronic Drivers for LED
Devices, Arrays, or Systems.

F. Underwriters Laboratories, Inc. (UL) 8750 — Light Emitting Diode (LED) Light Sources for Use in
Lighting Products

1.3 SUBMITTALS

A. Product Data

1. Light fixtures.
2. Lamps.
3. Drivers.

1.4 EXTRA MATERIALS
A. LED Fixtures
1. Provide 5 percent or two, whichever is greater, of each complete interior LED fixture type

for Owner stock for future replacement. Provide only one extra fixture where fixture is
listed for use in a hazardous classified environment.
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2. Provide one of each complete exterior LED wall or pole mount fixture for Owner stock
for future replacement.

Other Fixtures

L. Provide 10 percent or four, whichever is greater, of each type of tempered glass lens.

2. Provide 5 percent or two, whichever is greater of each plastic and other security lens type.

3. Provide 10 percent or one case, whichever is greater, replacement lamp for each lamp
installed.

4. Provide 5 percent or two, whichever is greater, of each driver type.

1.5 WARRANTEE

A.

Fixtures and Drivers shall have a minimum five year warrantee.

PART 2 - PRODUCTS

2.1 LIGHT FIXTURES — GENERAL

A.

Provide lighting fixtures, lamps, Driver and accessories complete and ready for operation. Furnish
the fixtures as indicated on the Drawings and as listed in the fixture schedule. Verify in all cases,
the lengths and quantity of fixtures necessary to achieve the indicated results.

All lighting fixtures shall have published photometric tests conducted by Electrical Testing
Laboratories. Make available the test results upon request. Testing shall include candlepower
distribution curves, total fixture efficiency, brightness and shielding angles in longitudinal and
transverse directions.

Provide lighting fixtures in the finishes and colors as noted on the Drawings.

Provide the UL and IBEW labels on all lighting fixtures.

Observe the requirements of the CBC Section 2606 regarding plastic lighting diffusers. Fixtures
and auxiliary equipment mounted against combustible material shall be approved for such

installation.

Make-up fixtures with Type AF or equal fixture wire. Provide an identified, approved landing lug
for equipment ground wires.

22 LED LIGHT FIXTURES

A.

LIGHTING

General

1. LED light fixtures shall be in accordance with IES, NFPA, UL, as shown on the drawings,
and as specified.

2. LED light fixtures shall be a factory assembled luminaire including all required driver and
light engine modules integral to and within a single housing. Lead lengths
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LIGHTING

between driver and light engine shall not exceed 3 feet. Remote luminaire/driver
installations are not acceptable.

3. LED light fixtures shall be Reduction of Hazardous Substances (RoHS) compliant.

LED Driver Modules

1. Description: Universal voltage switching-mode LED driver module with a rated lifetime
of not less than 50,000 hours when operated at an ambient temperature of less than 60-
degrees C.

2. LED drivers shall include native 0-10V dimming capabilities without additional control
devices or field-installed circuitry. Integral short-circuit, open-circuit and overload fault
protection to prevent driver failure.

3. LED drivers shall be capable of producing adequate output current to produce the
specified light levels. Compatibility of driver and LED light engine must be tested and
ensured by driver manufacturer.

4. Minimum efficiency: 85% at full load.

5. Minimum Operating Ambient Temperature: -20° C (-4° F).

6. Input Voltage: 120V to 277V (£10%) AC at 60Hz. Drivers that require DC input shall
include an integral converter that accepts standard line voltage AC.

7. Power Factor: > 0.95.

8. Total Harmonic Distortion: < 20% and meet ANSI C82.11 maximum allowable THD
requirements

9. Designed and tested to withstand electrostatic discharges up to 15,000 V without
impairment per [EC 801-2.

10. Electrolytic capacitors to operate at least 20 degrees C below the capacitor’s maximum
temperature rating when the driver is under fully-loaded conditions and case temperature
is 62 degrees C.

11. Maximum inrush current of 2 amperes for 120-Volt and 277-Volt drivers.

12. Withstand up to a 4,000 volt surge without impairment of performance as defined by
ANSI C62.41 Category A.

13. Inaudible in a 27 dBA ambient.

LED Light Engine Modules

1.

2.

3.

Minimum CRI: 80.
Color Temperature: 3500K, unless otherwise noted.

Minimum Rated Life: 50,000 hours as per LM79.
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PART 3 - EXECUTION

3.1 GENERAL

A.

Install fixtures in straight, true lines and without visible gaps between fixtures and building
surfaces and between fixtures in continuous rows. For linear wall mounted fixtures, ensure that the
wall surface is finished flat, straight, and free of imperfections prior to mounting the fixtures.
Replace or repair lighting fixture installations that are out of plumb or that have obvious gaps or
misalignment.

Provide fixtures with the appropriate trim frames, flanges, canopies, and finish accessories to
accommodate the ceiling conditions. Prior to ordering fixtures, and throughout the Project, verify
the exact ceiling types, finishes, and thicknesses and coordinate the fixture installation therewith.

Refer to the Drawings, particularly the architectural elevations and reflected ceiling plans, in
determining the exact mounting location and height of lighting fixtures. For wall mounted or
suspended fixtures that do not have the mounting heights clearly indicated, contact the Owner for
clarification prior to ordering pendants and installing the fixtures.

Following installation of fluorescent lighting fixtures, and prior to completion of the Project,
perform a burn in test of the lights. The burn in test shall consist of operating the fixtures
continuously for a minimum of forty-eight (48) hours. Replace lamps that are inoperative or that
show signs of flicker or color wander. If building power is not available for the burn in test, then
provide a portable generator, fuel, and temporary connections for the stipulated period.

Provide final touchup painting to repair fixture finishes which are nicked or marred during
installation. Obtain the paint from the fixture manufacturer.

32 AUDIBILITY

A.

Fixtures shall be free from any undesirable hum, vibration, or noise. Provide lighting equipment
suitable for the intended ambient sound levels. Where necessary to meet this criteria, provide
additional means of sound deadening, whether or not specifically indicated. Fixtures that are found
to be unsatisfactory in the opinion of the Owner shall be removed and replaced at the Contractor’s
expense.

33 SUPPORTS AND BLOCKING

A.

LIGHTING

Provide hangers, suspension cables, and blocking for lighting fixtures that will provide support
independent of suspended ceilings, ceiling or wall surfaces, and electrical outlet boxes. Exception:
Fixtures less than 12 inches in all dimensions and weighing less than six pounds may be permitted
to be supported from the electrical outlet box if the box itself is independently supported by
blocking or hangars.

Refer to the Drawings for specific blocking details and seismic mounting details for lighting
fixtures.
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3.4 OBSTRUCTIONS

A. Verify throughout the Project that mounting locations and suspension systems remain free of
obstructions. Suspended or pendant mounted fixtures must be free to swing 45 degrees in all
directions without hitting obstructions or other fixtures. Provide seismic rated swivel ball hangars
for pendant mounted lighting fixtures to achieve the proper swing.

END OF SECTION
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SECTION 323100 - FENCES AND GATES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Heavy industrial steel ornamental fence and gate system — internally secured.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Shop Drawings: For each type of fence and gate assembly.

1. Include plans, elevations, sections, details, and attachments to other work.

C.  Samples: For each exposed product and for each color and texture specified.

D.  Delegated-Design Submittal: For structural performance of fence and gate frameworks,
including analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

1.3 WARRANTY

A.  The powder coated surface on all components (pickets, rails and posts) is warranted for ten

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 fence and gate frameworks.

B.  Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind

loads and stresses for fence height(s) and under exposure conditions indicated according to
ASCE/SEI 7.

2.2 HEAVY INDUSTRIAL STEEL ORNAMENTAL FENCE AND GATE SYSTEM -
INTERNALLY SECURED

A.  Basis of Design Product: Provide Aegis Il system, manufactured by Ameristar Fence Products
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1. Grade: Industrial
2. Style: Majestic with flush top rail
3. Height: 7 feet (2134 mm).

4. Steel (ASTM A924/A924M): Steel for tubular pickets, rails and posts shall have
minimum Yyield strength of 45,000 psi (310 MPa).

a. Galvanizing (ASTM A653/A653M): Prior to forming hot dip galvanized with
minimum zinc coating weight of 0.90 oz/sq ft (276 g/sq meter), Coating
Designation G-90.

5. Rails: Double-walled U channel; outside cross-section dimensions of 1-3/4 inch (44.5
mm) square; minimum thickness of 14 gauge; inside galvanized; open ends for air
circulation and moisture evaporation.

6. Pickets: 1 inch (25.4 mm) square by 14 gauge steel tubing.

7. Fasteners: All fasteners shall be 302 stainless steel; match finish of fence
a. Security Fastener: one-way tamperproof security bolts with inverted t-nuts.
b. Brackets to Post Connections: Self-drilling hex-head screws.

8. Posts: 2-1/2 inches by 2-1/2 inches by 12 gauge with standard post cap.

9. Color: Black.

23 FINISH

A.  PermaCoat: Thermal stratification coating process (high-temperature, in-line, multi-stage,
multi-layer) including six-stage pretreatment/wash with zinc phosphate, an electrostatic spray
application of epoxy base, and a separate electrostatic spray application of a polyester top coat
finish.

1. Base Coat Coating Thickness: Thermosetting epoxy powder coating with minimum
thickness of 2 to 4 mils (0.0508 to 0.1016 mm).

2. Top Coat Coating Thickness: No-mar TGIC polyester powder finish with minimum
thickness of 2 to 4 mils (0.0508 to 0.1016 mm).

3. Coating Performance Requirements: Coating meets or exceeds the following:
a. Adhesion (ASTM D 3359, Method B): Adhesion over 90 percent of test area (tape
and knife test)

b. Corrosion Resistance (ASTM B 117, ASTM D 1654): Coated galvanized steel
shall be capable of salt spray resistance for 3,500 hours without loss of adhesion on
parts scribed per ASTM D1654 and tested in accordance with ASTM Test Method
B117. Failure is considered to have occurred when there is either 1/8 inch (3.18
mm) coating loss from the scribed mark or an accumulation of medium #8 blisters.

c. Impact Resistance (ASTM D 2794): 60 inch pounds, minimum (impact using
0.625 inch ball).

d. Weathering Resistance (ASTM D 822, D 2244, D 523 - 60 Degree Method): 1,000
hours, minimum (failure mode is 60 percent loss of gloss or color variance of more
than 3 delta-E color units.)

24 SWING GATES

A.  General: ASTM F900 for gate posts and single swing gate types.
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1. Gate Leaf Width: As indicated on drawings.
2. Framework Member Sizes and Strength: Based on gate height as indicated.

B. Hardware:

Hinges: 180-degree outward swing.

Latch: Permitting operation from both sides of gate.
Lock: Manufacturer's standard internal device.
Closer: Manufacturer's standard.

b

PART 3 - EXECUTION

3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

3.2 PREPARATION

A.  Clean surfaces thoroughly prior to installation.

33 INSTALLATION
A.  Install in accordance with manufacturer’s instructions.
B.  Fence posts shall be set in accordance with the manufacturer recommended spacing.
C.  Gate posts shall be spaced according to the manufacturer’s gate drawings, dependent on
standard out-to-out gate leaf dimensions and gate hardware selected.
1. Type and quantity of gate hinges shall be based on the application, weight, height and
number of gate cycles.
2. The manufacturer’s gate drawings shall identify the necessary gate hardware required for
the application.
3. Gate hardware shall be provided by the manufacturer of the gate and shall be installed per
manufacturer’s recommendations.
34 ERECTION TOLERANCES

A. Maximum Variation from Plumb: 1/4 inch.

B. Maximum Offset from Indicated Position: 1 inch.

3.5 CLEANING
A.  Leave immediate work area neat at end of each work day.

B.  Clean fence with mild household detergent and clean water rinse well.
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C.

3.6

A.

B.

Touch up scratched surfaces using materials recommended by manufacturer. Match touchup
paint color to fence finish.

PROTECTION
Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

PART 4 - MEASUREMENT AND PAYMENT

4.1

A.

MEASUREMENT AND PAYMENT

The contract unit price paid per Lump Sum (LS) for Bid Item No. 14, “Ornamental Steel Fence
and Hardware” shall include full compensation for furnishing all labor, materials, tools,
equipment, and incidentals and for doing all the work involved fences and gates complete in
place, as shown on the plans, as specified in the Standard Specifications and these special
provisions, and as directed by the City’s Representative.

END OF SECTION 323100

FENCES AND GATES 323100 - 4



	_K-Dock Restroom Specifications Cover
	000110 - Table of Contents
	004373 - Bid Item Applicable Sections
	1.1 PROPOSED SCHEDULE OF VALUES FORM
	A. Proposed Schedule of Values Form: Provide a breakdown of the bid amount, including alternates, in the following format:


	011000 - Summary
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	1. Phased construction.
	1. Work under Owner's separate contracts.
	1. Owner-furnished/Contractor-installed (OFCI) products.
	3. Contractor's use of site and premises.
	4. Coordination with occupants.
	5. Work restrictions.
	6. Specification and Drawing conventions.


	1.1 Related Requirements:
	1.1 Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1.1 Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.
	1.2 PROJECT INFORMATION
	A. Project Identification: K-Dock Restroom Renovation<Insert Project identifier, such as Project name and number>.
	1. Project Location: <Insert Project location (street address, city, and state)>201 University Avenue, Berkeley, CA 94710.

	B. Owner: <Insert name and address of Owner>City of Berkeley Parks, Recreation & Waterfront.
	A. Owner's Representative: <Insert name and contact information for Owner's representative>.
	C. Architect: <Insert name and contact information for Architect>TranSystems Corporation.
	A. Architect's Representative: <Insert name and contact information for Architect's representative>.
	A. Retain "Architect's Consultants" Paragraph below if providing contact information for Architect's consultants for Project use here rather than elsewhere in the Project Manual.
	D. Architect's Consultants: Architect has retained the following design professionals, who have prepared designated portions of the Contract Documents:
	1. Copy and re-edit subparagraph below for each consultant. Coordinate with requirement in Section 012900 "Payment Procedures" to arrange schedule of values data by design consultant contracts for purposes of delineating the scopes of multiple certifi...
	1. Mechanical, Plumbing and Electrical Engineering: GHD, Inc. <Insert title of design discipline>: <Insert name of Architect's consultant firm>.


	1.1 <Insert title of design discipline> Representative: <Insert name and contact information for Architect's consultant representative>.
	1.1 Retain "Contractor" Paragraph below only if Contractor has been selected by negotiation and if subcontracts are subsequently bid.
	1.1 Contractor: <Insert name of Contractor firm> has been engaged as Contractor for this Project.
	1.1 Contractor Representative: <Insert name and contact information for Contractor representative>.
	1.1 Retain "Construction Manager" Paragraph below if Owner has engaged a construction manager.
	1.1 Construction Manager: <Insert name of Construction Manager firm>.
	1.1 Construction Manager Representative: <Insert name and contact information for Construction Manager representative>.
	1.1 Retain one of two subparagraphs below. Retain first subparagraph for Construction Manager in the role of advisor when Owner directly contracts with trade contractors; retain second subparagraph for Construction Manager in the role of constructor o...
	1.1 Construction Manager has been engaged for this Project to serve as an advisor to Owner and to provide assistance in administering the Contract for construction between Owner and[ each] Contractor, according to a separate contract between Owner and...
	1.1 Construction Manager for this Project is Project's constructor. The terms "Construction Manager" and "Contractor" are synonymous.
	1.1 Retain "Design-Builder" Paragraph below for design-build projects.
	1.1 Design-Builder: <Insert name of design-builder firm>.
	1.1 Design-Builder Representative: <Insert name and contact information for design-builder representative>.
	1.1 Revise subparagraph below to accurately describe contract structure of Project.
	1.1 Design-builder has been engaged for this Project to provide architectural and engineering services and to serve as Project's constructor. The terms "design-builder" and "Contractor" are synonymous.
	1.1 Retain "Web-Based Project Software" Paragraph below if Project uses a project website, project extranet, or other web-based Project software for information and document management.
	1.1 Web-Based Project Software: Project software will be used for purposes of managing communication and documents during the construction stage.
	1.1 See Section 013100 "Project Management and Coordination." for requirements for using web-based Project software.
	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. In first paragraph below, include an abbreviated description of the Work of Project identified in "Project Information" Article. Coordinate with description of Project in Owner-Contractor Agreement. See the Evaluations. For single prime contracts, ...
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	1. Security enhancements, reconfiguration, and <Insert a brief description of Project indicating the size, code classification for occupancy and construction type, and general description of major building assemblies>interior improvements to the K-Doc...

	A. Insert additional paragraphs for other major items of work. See the Evaluations for model text.
	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.1 PHASED CONSTRUCTION
	1.1 Retain this article if phased construction with multiple Certificates of Substantial Completion is required. See the Evaluations.
	1.1 Revise first paragraph below to suit Project. See the Evaluations for model text.
	1.1 The Work shall be conducted in <Insert number> phases, with each phase substantially complete as indicated.
	1.1 Copy and re-edit first subparagraph below for each phase required. Revise optional text to correspond to Project requirements. See the Evaluations for model text. Delete below if Project phasing is shown on Drawings.
	1.1 Phase <Insert designation>: <Briefly describe work of this phase>.
	1.1 Commencement of Construction:
	1.1 Notice to Proceed: Work of this phase shall commence within <Insert number of days> after the Notice to Proceed.
	1.1 Start Date: Work of this phase shall commence by <Insert date>.
	1.1 Substantial Completion:
	1.1 Within <Insert number of days> after [commencement of construction of this phase] [after the Notice to Proceed].
	1.1 By <Insert date>.
	1.1 Phase <Insert designation>: Perform the remaining Work. The remaining Work shall be substantially complete at time of Substantial Completion of the Work.
	1.1 Before commencing Work of each phase, submit an updated copy of Contractor's construction schedule showing the sequence, commencement and completion dates[, and move-out and -in dates of Owner's personnel] for all phases of the Work.
	1.1 WORK UNDER SEPARATE CONTRACTS
	1.1 Retain this article if Work under this Contract depends on successful completion of work performed under separate contracts. See the Evaluations.
	1.1 General: Cooperate fully with separate contractors so work on those contracts may be carried out smoothly, without interfering with or delaying Work under this Contract or other contracts. Coordinate the Work of this Contract with work performed u...
	1.1 Retain "Concurrent Work" Paragraph below if work under separate contracts is conducted concurrently with Work under this Contract. Revise to suit Project. See the Evaluations for model text. Where significant concurrent work occurs that requires d...
	1.1 Concurrent Work: Owner [has awarded] [will award] [and will assign to Contractor] separate contract(s) for the following construction operations at Project site. Those operations will be conducted simultaneously with work under this Contract.
	1.1 Copy and re-edit subparagraph below for each separate contract.
	1.1 <Insert name of the Contract>: To <Insert name of separate Contractor> [to] [for] <Insert a brief description of work performed under separate contract>.
	1.1 OWNER-FURNISHED/CONTRACTOR-INSTALLED (OFCI) PRODUCTS
	1.1 When Owner furnishes products for Project, retain this article, which defines responsibilities of Owner and Contractor. Revise to suit Project. See the Evaluations for model text.
	1.1 Owner's Responsibilities: Owner will furnish products indicated and perform the following, as applicable:
	1.1 Provide to Contractor Owner-reviewed Product Data, Shop Drawings, and Samples.
	1.1 Provide for delivery of Owner-furnished products to Project site.
	1.1 Upon delivery, inspect, with Contractor present, delivered items.
	1.1 If Owner-furnished products are damaged, defective, or missing, arrange for replacement.
	1.1 Obtain manufacturer's inspections, service, and warranties.
	1.1 Inform Contractor of earliest available delivery date for Owner-furnished products.
	1.1 Contractor's Responsibilities: The Work includes the following, as applicable:
	1.1 Designate delivery dates of Owner-furnished products in Contractor's construction schedule, utilizing Owner-furnished earliest available delivery dates.
	1.1 Review Owner-reviewed Product Data, Shop Drawings, and Samples, noting discrepancies and other issues in providing for Owner-furnished products in the Work.
	1.1 Receive, unload, handle, store, protect, and install Owner-furnished products.
	1.1 Make building services connections for Owner-furnished products.
	1.1 Protect Owner-furnished products from damage during storage, handling, and installation and prior to Substantial Completion.
	1.1 Repair or replace Owner-furnished products damaged following receipt.
	1.1 Retain "Owner-Furnished/Contractor-Installed (OFCI) Products" Paragraph and add list of Owner-furnished products below if that information does not occur elsewhere in the Specifications or Drawings.
	1.1 Owner-Furnished/Contractor-Installed (OFCI) Products:
	1.1 <Insert description, in separate subparagraphs, for each Owner-furnished/Contractor-installed product>.
	1.4 CONTRACTOR'S USE OF SITE AND PREMISES
	A. Retain "Unrestricted Use of Site" or "Restricted Use of Site" Paragraph below. Retain first paragraph if Project is on a vacant site or in an unoccupied building being renovated and there are no Owner-occupancy requirements. Retain second paragraph...
	A. Unrestricted Use of Site: Contractor shall have full use of Project site for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on por...
	A. Restricted Use of Site: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	A. Retain first "Limits on Use of Site" Paragraph below if Project site is accessible to other parties or if parts of a building being renovated are occupied during construction. Revise to suit Project. See the Evaluations for model text.
	A. Limits on Use of Site: Limit use of Project site to [Work in areas] [areas within the Contract limits] indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	A. Retain "Limits on Use of Site" Subparagraph below on projects where it is necessary to describe areas of a site where work is permitted. Expand to indicate areas of site where incursions are forbidden under any circumstances. See the Evaluations fo...
	A. Limits on Use of Site: Confine construction operations to <Insert description of areas where work is permitted>.
	A. <Double click to insert sustainable design text for site disturbance.>
	A. "Driveways, Walkways and Entrances" Subparagraph below is an example of a special requirement appropriate to many projects. Revise to suit Project or delete.
	A. Driveways, Walkways, and Entrances: Keep driveways[ parking garage,] [ loading areas,] and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for parking or for st...
	A. Retain "Condition of Existing Building" Paragraph below if the Work involves existing occupied building.
	B. Condition of Existing Building: Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period. Repair damage caused by construction operations.
	C. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and hardscaping affected by construction operations throughout construction period. Repair damage caused by construction operations.

	1.5 COORDINATION WITH OCCUPANTS
	A. Retain "Full Owner Occupancy" Paragraph below if Owner will occupy all or part of premises during construction. Revise to suit Project. See the Evaluations.
	A. Full Owner Occupancy: Owner will occupy site and [existing] [adjacent] building(s) areas during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as...

	1.1 Partial Owner Occupancy: Owner will occupy the premises during entire construction period, with the exception of areas under construction. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perfor...
	1.1 Retain "Owner Limited Occupancy of Completed Areas of Construction" Paragraph below if Owner might occupy completed portions of building before Substantial Completion. Revise to suit Project.
	1.1 Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the right to occupy and to place and install equipment in completed portions of the Work, prior to Substantial Completion of the Work, provided such occupancy does not inte...
	1.6 WORK RESTRICTIONS
	A. Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets, work on public streets, rights of way, and other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work in the existing building to normal business working hours of <Insert time>8:00 a.m. to <Insert time>5:00 p.m., Monday through Friday, unless otherwise indicated.
	A. Retain "Existing Utility Interruptions" Paragraph below for existing utilities. Coordinate with requirements for temporary utilities specified in Section 015000 "Temporary Facilities and Controls."
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify [Architect] [Construction Manager] [Owner] not less than [two ] <Insert number> days in advance of proposed utility interruptions.
	2. Obtain [Architect's] [Construction Manager's] [Owner's] written permission before proceeding with utility interruptions.

	A. Retain "Noise, Vibration, Dust, and Odors" Paragraph below for work in or near occupied facilities. Where required for Project, add definitions for high levels of noise.
	D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.
	1. Notify [Architect] [Construction Manager] [Owner ] not less than [two ] <Insert number> days in advance of proposed disruptive operations.
	2. Obtain [Architect's] [Construction Manager's] [Owner's] written permission before proceeding with disruptive operations.

	A. <Double click to insert sustainable design text for nonsmoking buildings.>
	A. Retain remaining paragraphs to correspond to Owner's requirements. Revise to suit Project. Where Owner's requirements are extensive, see and insert Owner policy and procedure documents in the Project Manual.
	E. Smoking and Controlled Substance Restrictions: Use of tobacco products [, alcoholic beverages,] and other controlled substances [within the existing building] [on Project site] [on Owner's property] is not permitted.
	F. Employee Identification: [Provide ] [Owner will provide] identification tags for Contractor personnel working on Project site. Require personnel to use identification tags at all times.
	G. Employee Screening: Comply with Owner's requirements for [drug] [and] [background] screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.1 Insert additional paragraphs to specify restrictions on Contractor's use of premises or to specify limitations because of Owner occupancy.
	1.7 SPECIFICATION AND DRAWING CONVENTIONS
	A. Retain this article or portions of it if an explanation of conventions used in the Specifications and on Drawings is necessary. Revise to suit Project. See the Evaluations.
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	A. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	A. Text Color: Text used in the Specifications, including units of measure, manufacturer and product names, and other text may appear in multiple colors or underlined as part of a hyperlink; no emphasis is implied by text with these characteristics.
	A. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow for access to linked information that is not residing in the Specifications. Unless otherwise indicated, linked information is not part of the Contract Documents.
	A. Specification requirements are to be performed by Contractor unless specifically stated otherwise.
	A. Division 00 Contracting Requirements: General provisions of the Contract, including General and Supplementary Conditions, apply to all Sections of the Specifications.
	B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	012500 - Substitution Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.

	1.1 Related Requirements:
	1.1 Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1.1 Document 002600 "Procurement Substitution Procedures" for requirements for substitution requests prior to award of Contract.
	1.1 Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.
	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	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. AIA Document A511 suggests adding requirements to AIA Document A201 in the Supplementary Conditions for consideration of requests received after Contract award. "Substitution Requests" Paragraph below expands requirements suggested by AIA Document ...
	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. Retain "Substitution Request Form" Subparagraph below if requiring use of a specific form; insert a sample of the form provided in Project Manual.
	1. Substitution Request Form: Use form [provided in Project Manual] [that is part of web-based Project management software] [acceptable to Architect].
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. Retain and revise requirements in first 13 subparagraphs below that are applicable and necessary and are not included in the Supplementary Conditions.
	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. Research reports evidencing compliance with building code in effect for Project, from [ICC-ES] <Insert applicable code organization>.
	j. 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...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. 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.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action: If necessary, Architect will request additional information or documentation for evaluation within [seven ] <Insert number> days of receipt of a request for substitution. Architect will notify Contractor[ through Construction Ma...


	1.1 Architect may determine in each case which of the revision forms in "Forms of Acceptance" Subparagraph below is appropriate for incorporating Contractor's substitution requests into the Contract Documents. See the Evaluations in Section 012600 "Co...
	1.1 Forms of Acceptance: Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	1.1 Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.
	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials. Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

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

	1.6 SUBSTITUTIONS
	A. Review this article with Owner to confirm what is considered a substitution by Owner and to coordinate Owner's role in approving substitutions. If substitution requests are restricted to before bid opening, include requirements in the Instructions ...
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than [15 ] <Insert number> 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. Revise conditions in subparagraphs below. If required, insert more restrictive conditions to limit consideration of proposed substitutions.
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	a. <Double click to insert sustainable design text for requested substitution.>
	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.


	A. 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.
	A. Retain one of two "Substitutions for Convenience" paragraphs below. Retain option in first paragraph if default limitation on substitutions in this Section may be revised by requirements in individual Specifications Sections.
	A. Substitutions for Convenience: Not allowed[ unless otherwise indicated].
	B. Substitutions for Convenience: Architect will consider requests for substitution if received within [60 ] <Insert number> days after [commencement of the Work] [the Notice to Proceed] [the Notice of Award]. Requests received after that time may be ...
	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. Revise conditions in subparagraphs below. If required, insert more restrictive conditions to limit consideration of proposed substitutions.
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume. Owner's additional responsibilities may include compensation to ...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	a. <Double click to insert sustainable design text for requested substitution.>
	d. Substitution request is fully documented and properly submitted.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work outlined in this section, complete in p...



	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. Retain terms that remain after this Section has been edited for a project.
	A. Action Submittals: Written and graphic information and physical samples that require Architect's [ and Construction Manager's] responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submi...
	B. Informational Submittals: Written and graphic information and physical samples that do not require Architect's [ and Construction Manager's] responsive action. Submittals may be rejected for not complying with requirements. Informational submittals...

	1.3 SUBMITTAL SCHEDULE
	A. Revise "Submittal Schedule" Paragraph below to suit Project. If there is an office submittal review sequence policy, insert specific requirements. See the Evaluations for discussion on submittal review sequence policies.
	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.
	1. Retain first subparagraph below if a construction manager has been retained for Project.
	1. Name of Construction Manager.
	4. Name of Contractor.
	5. Name of firm or entity that prepared submittal.
	6. Names of subcontractor, manufacturer, and supplier.
	1. Revise first subparagraph below to suit Project and office practice.
	7. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals.
	8. Category and type of submittal.
	9. Submittal purpose and description.
	10. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	11. Drawing number and detail references, as appropriate.
	12. Indication of full or partial submittal.
	13. Location(s) where product is to be installed, as appropriate.
	14. Other necessary identification.
	15. Remarks.
	16. 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...
	A. Retain "Paper Submittals" Paragraph below if requiring paper copies of submittals instead of digital submittals.
	A. Paper Submittals:
	A. Place a permanent label or title block on each submittal item for identification; include name of firm or entity that prepared submittal.
	A. Provide a space approximately [6 by 8 inches (150 by 200 mm)] <Insert dimensions> on label or beside title block to record Contractor's review and approval markings and action taken by Architect[ and Construction Manager].
	A. Retain "Action Submittals" and "Informational Submittals" subparagraphs below as default requirements for paper copies of submittals; other quantity requirements may be included with individual submittal requirements elsewhere in this article. Addi...
	A. Action Submittals: Submit [three] <Insert number> paper copies of each submittal unless otherwise indicated. Architect[, through Construction Manager,] will return [two] <Insert number> copies.
	A. Informational Submittals: Submit [two] <Insert number> paper copies of each submittal unless otherwise indicated. Architect[ and Construction Manager] will not return copies.
	A. If retaining second option in "Transmittal for Submittals" Subparagraph below, insert a sample of the form in Project Manual.
	A. Transmittal for Submittals: Assemble each submittal individually and appropriately for transmittal and handling. Transmit each submittal using [AIA Document G810] [facsimile of sample form included in Project Manual] transmittal form.
	A. Retain "Electronic Submittals" Paragraph below if requiring electronic submittals to be sent to Architect via email.
	D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.

	1.1 Retain "Submittals for Utilizing Web-Based Project Management Software" Paragraph below if requiring PDF submittals to be uploaded to web-based Project management software.
	1.1 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. Retain "Email," "Web-Based Project Software," or "Paper" Subparagraph below.
	1. Email: Prepare submittals as PDF package, andpackage and transmit to Architect by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Architect.

	A. Coordinate requirements of "Web-Based Project Software" Subparagraph below with requirements for web-based Project software specified in Section 013200 "Construction Progress Documentation."
	A. 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.
	A. 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 all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. 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 ] [Construction Manager's] receipt of submittal. No extension of the Contract Time will be authorized beca...
	1. Initial Review: Allow [15 ] <Insert number> days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. [Architect ] [Construction Manager] will advise Contractor when a submittal being p...
	2. Resubmittal Review: Allow [15 ] <Insert number> 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 [ and Construction Manager's] action stamp.

	1.6 SUBMITTAL REQUIREMENTS
	A. Additional copies may be required for each type of submittal in remaining paragraphs below for projects with a construction manager or a commissioning authority.
	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[ unless submittal based on Architect's digital data drawing files is other...
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Comply with Owner's requirements and office policy.
	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.


	A. Retain "Paper Sheet Size" Subparagraph below if requiring paper submittals.
	A. 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 (215 by 280 mm), but no larger than 30 by 42 inches (750 by 1067 mm)] <Insert dimensions>.
	A. Retain one of two subparagraphs below. First subparagraph assumes Architect and Contractor will make copies from opaque print.
	A. [Two ]opaque (bond) copies of each submittal. Architect[, through Construction Manager,] will return [one] <Insert number> copy(ies).
	A. [Three] <Insert number> opaque copies of each submittal. Architect[ and Construction Manager] will retain [two] <Insert number> copies; remainder will be returned.
	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.

	1. Retain "Email Transmittal," "Web-Based Project Software," or "Paper Transmittal" Subparagraph below.
	3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample characteristics, and identification information for record.
	1. 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.
	1. Paper Transmittal: Include paper transmittal including complete submittal information indicated.
	4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity. Sample sets may be used to determine final acceptance of construction associated with each set.
	1. Retain first subparagraph below if required.
	1. 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.
	1. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.
	1. Revise "Samples for Initial Selection" Subparagraph below if Project requires a different procedure. Consider indicating Samples for initial selection as a separate item in the submittal schedule. Delete subparagraph if colors and other characteris...
	5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples: Submit [one ] <Insert number> full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line. Architect[, through Construction Manager,] wil...

	1. "Samples for Verification" Subparagraph below can be used with or without Samples for initial selection. Revise to suit Project.
	6. 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 ] <Insert number> sets of Samples. Architect[ and Construction Manager] will retain [two]  <Insert number> Sample sets; remainder will be returned.[ Mark up and retain one returned Sample set as a project record Sam...
	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 ] <Insert number> sets of paired units that show approximate limits of variations.



	A. "Product Schedule" Paragraph below describes Contractor's submittal in tabular form detailing product and installation requirements for an individual Section.
	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...
	A. Usually retain "Design Data" Paragraph below for products, systems, and assemblies whose requirements are fully developed in the Contract Documents, and where products are pre-engineered to meet various design criteria, such as loads. See "Delegate...
	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...
	1. Insert definition of Contractor certificates here if required by individual Specification Sections. See the Evaluations.
	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. This article directly relates to AIA Document A201 requirement for Contractor to provide professional services where indicated by the Contract Documents. AIA Document A201 refers to design professional, but no definition is included. Retain this ar...
	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 d...
	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 ...
	A. In "Contractor's Approval" Paragraph below, retain first option for paper submittals and second option for digital submittals.
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with [a uniform approval stamp] [indication in web-based Project management software]. Include name of reviewer, date of Contractor's approval, and statement certifying that s...
	1. Architect[ and Construction Manager] will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.9 ARCHITECT'S [ AND CONSTRUCTION MANAGER'S] REVIEW
	A. Most architects (and construction managers) use a stamp to indicate action taken on submittals. Retain "Action Submittals" Paragraph below if using such a stamp, or substitute another system to comply with office policy or Owner's requirements. AIA...
	A. Action Submittals: Architect[ and Construction Manager] will review each submittal, indicate corrections or revisions required[, and return it].
	1. Retain "PDF Submittals," "Paper Submittals," or "Submittals by Web-Based Project Software" Subparagraph below.
	1. PDF Submittals: Architect[ and Construction Manager] will indicate, via markup on each submittal, the appropriate action.[.][, as follows:]

	A. On advice of counsel, retain appropriate terms for action stamp and insert term and explanation of each action taken in first subparagraph below. See example in the Evaluations.
	A. <Insert description of each action indicated on Architect's (and Construction Manager's) stamp>.
	A. Paper Submittals: Architect[ and Construction Manager] will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action[.][, as follows:]
	A. On advice of counsel, retain appropriate terms for action stamp and insert term and explanation of each action taken in first subparagraph below. See example in the Evaluations.
	A. <Insert description of each action indicated on Architect's (and Construction Manager's) stamp>.
	A. Submittals by Web-Based Project Management Software: Architect[ and Construction Manager] will indicate, on Project management software website, the appropriate action.
	A. Web-based Project software may define each type of action taken by Architect. Consult Owner's legal counsel and insert action terms and their definitions. See example in the Evaluations.
	A. Actions taken by indication on Project management software website have the following meanings:
	A. <Insert description of each action indicated on Architect's (and Construction Manager's) stamp>.
	B. Informational Submittals: Architect[ and Construction Manager] will review each submittal and will not return it, or will return it if it does not comply with requirements. Architect[ and Construction Manager] will forward each submittal to appropr...
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect[ and Construction Manager].
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Architect[ and Construction Manager] will [return without review] [discard] submittals received from sources other than Contractor.
	A. Review of submittals that are not required may increase Architect's liability, and require additional effort for which fees may be unavailable. Revise according to office practice.
	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)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work outlined in this section, complete in p...



	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. Retain subparagraphs below to clarify applicability of provisions in this Section. Revise to suit Project. Coordinate revisions with the General Conditions and other Division 01 Sections.
	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,,[ Commissioning Authority,] [ Construction Manager,] or authorities having jurisdiction are not limited by provisions of this Section.


	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Revise the number of projects in "Experienced" Paragraph below to suit Project, office policy, and Owner's requirements. Delete if experience requirements are included in individual Specification Sections or are prohibited by law.
	A. Experienced: When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of [five ] <Insert number> previous projects similar in nature, size, and extent to this Project; be...
	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).

	A. Retain "Mockups" Paragraph below if Project requires mockups.
	A. Mockups: Physical assemblies of portions of the Work constructed to establish the standard by which the Work will be judged. Mockups are not Samples.
	A. Mockups are used for one or more of the following:
	A. Verify selections made under Sample submittals.
	A. Demonstrate aesthetic effects.
	A. Demonstrate the qualities of products and workmanship.
	A. Demonstrate successful installation of interfaces between components and systems.
	A. Perform preconstruction testing to determine system performance.
	A. Product Mockups: Mockups that may include multiple products, materials, or systems specified in a single Section.
	A. In-Place Mockups: Mockups constructed on-site in their actual final location as part of permanent construction.
	A. 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...
	A. 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),...
	D. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	E. 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."
	F. 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.
	G. 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. This article directly relates to AIA Document A201 requirement for Contractor to provide professional services where indicated by the Contract Documents. AIA Document A201 refers to "an appropriately licensed design professional," but no other qual...
	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" Paragraph below may resolve issues that sometimes arise when using referenced standards and other specific requirements due to conflicting requirements in the Contract Documents. Coordinate with Condit...
	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 REPORTS AND DOCUMENTS
	A. Revise "Test and Inspection Reports" Paragraph below to suit Project. In the case of multiple contracts, consider assigning responsibility for coordination of report submittals to one contract. See the Evaluations.
	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.


	1.6 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.
	A. If more detailed requirements are needed in "Installer Qualifications" Paragraph below, add this information to specific individual Specification Sections. Examples include Installer employing workers trained and approved by manufacturer, Installer...
	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...
	A. If other design professionals are indicated in Specification Sections, insert qualifications here.
	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...
	A. Retain "Specialists" Paragraph below if other Specification Sections assign certain items of work to preselected subcontractors (specialists). Revise to suit Project. See the Evaluations for discussion on naming parties other than Owner and Contrac...
	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.

	A. 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] <Insert standard>; and with additional ...
	G. 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...
	H. 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...

	1.7 QUALITY CONTROL
	A. Retain "Owner Responsibilities" Paragraph below if some Specification Sections designate Owner as responsible for tests and inspections.
	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[, and the Contract Sum will be adjusted by Change Order].

	A. Usually retain "Contractor Responsibilities" Paragraph below to address testing and inspection and other quality-control activities not explicitly assigned to Owner. See the Evaluations.
	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. Retain first subparagraph below if some Specification Sections require an independent testing agency to perform certain tests and inspections.
	1. Engage a qualified testing agency to perform quality-control services.
	1. Retain first subparagraph below to assure validity of agencies' reports.
	1. Contractor will not employ same entity engaged by Owner, unless agreed to in writing by Owner.
	2. Notify testing agencies at least [24 ] <Insert number> 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.

	A. Retain "Retesting/Reinspecting" Paragraph below, which is not covered in the General Conditions, and insert special Project requirements. Additional requirements might include Architect's or Construction Manager's right to require use of a differen...
	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...
	A. Retain "Testing Agency Responsibilities" Paragraph below if Contractor engages testing agency.
	D. Testing Agency Responsibilities: Cooperate with Architect[, Commissioning Authority] [, Construction Manager,] and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect [, Commissioning Authority,] [, Construction Manager,] 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.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Coordinate requirements in "Test and Inspection Log" Paragraph below with requirements of authorities having jurisdiction.
	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 [, Commissioning Authority's,][ and Construction Manager's] [and] [authorities' having jurisdiction] reference during ...
	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.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	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.
	B. Related Requirements:
	1. Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.


	1.2 USE CHARGES
	A. Retain first paragraph below to prevent claims for unforeseen temporary facilities costs.
	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, including, but not ...
	A. Retain "Water and Sewer Service from Existing System" and "Electric Power Service from Existing System" paragraphs below, if applicable. Revise options below to reflect Project arrangements for metering and payment of use charges.
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use [with metering] [without metering and without payment of use charges]. Provide connections and extensions of services [and metering] as requ...
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use [with metering] [without metering and without payment of use charges]. Provide connections and extensions of services [and metering] as re...


	PART 1 -  If needed, insert use-charge requirements for other utilities needed for construction operations.
	PART 1 -  INFORMATIONAL SUBMITTALS
	PART 1 -  Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	PART 1 -  Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	PART 1 -  <Double click to insert sustainable design text for erosion- and sedimentation-control plan.>
	PART 1 -  Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	PART 1 -  Retain "Moisture- and Mold-Protection Plan" Paragraph below for new construction or renovation work.
	PART 1 -  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 mater...
	PART 1 -  Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and requirements for replacing water-damaged Work.
	PART 1 -  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 constructio...
	PART 1 -  Indicate methods to be used to avoid trapping water in finished work.
	PART 1 -  QUALITY ASSURANCE
	PART 1 -  Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	PART 1 -  Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.
	PART 1 -  Retain "Accessible Temporary Egress" Paragraph below for addition and renovation work that affects egress from occupied portions of the facility.
	PART 1 -  Accessible Temporary Egress: Comply with applicable provisions in [the United States Access Board's ADA-ABA Accessibility Guidelines] [and] [ICC/ANSI A117.1].
	PART 1 -  PROJECT CONDITIONS
	PART 1 -  Retain this article to impose responsibility for maintenance and protection of permanent services and facilities used to provide temporary service and facility.
	PART 1 -  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 acceptan...
	PART 2 -  PRODUCTS
	1.1 TEMPORARY FACILITIES
	1.1 Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	1.1 Revise "Common-Use Field Office" Paragraph below and if separate offices for Architect and Owner are required.
	1.1 Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect[, Construction Manager], and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office cle...
	1.1 Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	1.1 Conference room of sufficient size to accommodate meetings of [10] <Insert number> 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, c...
	1.1 Drinking water and private toilet.
	1.1 Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	1.1 Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.
	2.1 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.


	PART 1 -  Revise "HVAC Equipment" Paragraph below to suit Project. Liquid-propane-gas or fuel-oil heaters are commonly used. Steam or hot-water heaters, gas-fired space heaters, or electric unit heaters are also used.
	PART 1 -  HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	PART 1 -  Usually, retain first subparagraph below. Gasoline-burning and salamander-type heating units are usually prohibited.
	PART 1 -  Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	PART 1 -  Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel being consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	PART 1 -  Retain first option in "Permanent HVAC System" Subparagraph below if required for LEED, IgCC, ASHRAE 189.1, or Green Globes. This requirement is only part of an Indoor Air Quality Management Plan for the construction and pre-occupancy phases...
	PART 1 -  Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of [8] <Insert number> at each return-air grille in system and remove at end of construction[.][ and clea...
	PART 1 -  Retain "Air-Filtration Units" Paragraph below if negative-air-filtration units are required to maintain dust control for renovation work within occupied environments.
	PART 1 -  Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-stage filtration. Provide single switch for emergency shutoff. Configure to run continuously.
	PART 3 -  EXECUTION
	1.1 TEMPORARY FACILITIES, GENERAL
	1.1 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.
	1.1 Coordinate requirements in subparagraph below with provisions in Section 017419 "Construction Waste Management and Disposal."
	1.1 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.
	1.1 INSTALLATION, GENERAL
	1.1 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.
	1.1 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.
	1.1 Consider retaining "Isolation of Work Areas in Occupied Facilities" Paragraph below for renovation work in occupied facilities where higher degree of dust control is advisable.
	1.1 Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.
	3.1 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	A. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	A. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	A. Connect temporary sewers to [municipal system] [private system indicated] as directed by authorities having jurisdiction.
	A. Water Service: Install water service and distribution piping in sizes and pressures adequate for construction.
	A. 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...

	1.1 Revise "Temporary Heating and Cooling" Paragraph below if Owner authorizes use of permanent HVAC system for temporary heating and cooling.
	1.1 Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humi...
	1.1 Retain subparagraph below for projects and conditions where temporary dehumidification may be required.
	1.1 Provide temporary dehumidification systems when required to reduce ambient and substrate moisture levels to level required to allow installation or application of finishes and their proper curing or drying.
	1.1 Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	1.1 Install electric power service [overhead] [underground] unless otherwise indicated.
	1.1 Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1.1 Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	1.1 Telephone Service: Provide temporary telephone service in common-use facilities for use by all construction personnel. Install [WiFi cell phone access equipment] [and] [one] <Insert number> land-based telephone line(s) for each field office.
	1.1 Retain "Electronic Communication Service" Paragraph or "Project Computer" Paragraph, or both, if applicable.
	1.1 Electronic Communication Service: Provide secure WiFi wireless connection to internet with provisions for access by Architect and Owner.
	1.1 Project Computer: Provide a desktop computer in the primary field office adequate for use by Architect and Owner to access Project electronic documents and maintain electronic communications. Equip computer with not less than the following:
	1.1 Subparagraphs below are examples only. Revise to suit Project.
	1.1 Processor: Intel Core i5 or i7.
	1.1 Memory: [16] <Insert number> gigabyte.
	1.1 Disk Storage: [1] <Insert number> -terrabyte hard-disk drive and combination DVD-RW/CD-RW drive.
	1.1 Display: 24-inch (610-mm) LCD monitor with 256-Mb dedicated video RAM.
	1.1 Full-size keyboard and mouse.
	1.1 Network Connectivity: [10/100BaseT Ethernet] [Gigabit].
	1.1 Operating System: Microsoft Windows 10 Professional.
	1.1 Productivity Software:
	1.1 Microsoft Office Professional, 2013 or higher, including Word, Excel, and Outlook.
	1.1 Adobe Reader DC.
	1.1 WinZip 10.0 or higher.
	1.1 Printer: "All-in-one" unit equipped with printer server, combining color printing, photocopying, scanning, and faxing, or separate units for each of these three functions.
	1.1 Internet Service: Broadband modem, router, and ISP, equipped with hardware firewall, providing minimum [10.0] <Insert number> -Mbps upload and [15] <Insert number> -Mbps download speeds at each computer.
	1.1 Internet Security: Integrated software, providing software firewall, virus, spyware, phishing, and spam protection in a combined application.
	1.1 Backup: External hard drive, minimum [2] <Insert number> terrabytes, with automated backup software providing daily backups.
	3.2 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	A. Review first subparagraph below with Owner's insurance carrier. Revise to suit Project.
	A. Provide construction for temporary field offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines that is noncombustible according to ASTM E136. Comply with NFPA 241.
	A. Delete subparagraph above and retain subparagraph below for renovation projects where Owner allows use of space within existing building for offices. Generally, storage and staging areas remain outside of existing buildings due to fire safety and i...
	A. Utilize designated area within existing building for temporary field offices.
	A. 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...
	A. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas adequate for construction operations. Locate temporary roads and paved areas [as indicated] [within construction limits indicated] on Drawings.
	A. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as required to minimize dust.
	A. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	A. Protect existing site improvements to remain including curbs, pavement, and utilities.
	A. Maintain access for fire-fighting equipment and access to fire hydrants.
	A. Options in "Parking" and "Storage and Staging" paragraphs below assume Drawings indicate intended locations for these uses; revise to suit Project.
	A. Parking: [Provide temporary offsite] [Use designated areas of Owner's existing] parking areas for construction personnel.
	A. Storage and Staging: [Provide temporary offsite area] [Use designated areas of Project site] for storage and staging needs.
	A. Revise "Dewatering Facilities and Drains" Paragraph below to suit soil-conservation district requirements. See Evaluations. Consult soil engineer about expected ground water.
	A. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	A. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties or endanger permanent Work or temporary facilities.
	A. Remove snow and ice as required to minimize accumulations.
	B. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide up to two pProject identification signs as indicated on Drawingsat locations as directed by Owner.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. If required, insert a list of necessary signs and insert Project-specific provisions such as special graphics and special lighting. See Evaluations.
	a. Provide temporary, directional signs as required for construction personnel and visitors.

	3. Maintain and touch up signs so they are legible at all times.

	A. Retain one of two "Waste Disposal Facilities" paragraphs below. First paragraph is appropriate for LEED projects. See Evaluations.
	A. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."
	C. 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...

	1.1 Retain "Lifts and Hoists" Paragraph below for construction of more than two stories.
	1.1 Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1.1 Subparagraph below could be important for cost-plus contracts.
	1.1 Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.
	1.1 Retain "Temporary Elevator Use" or "Existing Elevator Use" Paragraph below. Retain first option in first paragraph if elevator use is not permitted; retain second and final option with applicable Section number and title if use of new elevators is...
	1.1 Temporary Elevator Use: [Use of elevators is not permitted] [See Division 14 elevator Section for temporary use of new elevators].
	1.1 Retain "Existing Elevator Use" Paragraph below if existing elevator use will be permitted. Indicate location of Owner's existing elevators permitted to be used in Section 011000 "Summary" or show on Drawings.
	1.1 Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore elevators to condition existing before initial use, in...
	1.1 Do not load elevators beyond their rated weight capacity.
	1.1 Provide protective coverings, barriers, devices, signs, or other procedures to protect elevator car and entrance doors and frame. If, despite such protection, elevators become damaged, engage elevator Installer to restore damaged work so no eviden...
	1.1 Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders are not adequate.
	1.1 Retain "Temporary Stairs" Paragraph above or "Existing Stair Usage" Paragraph below. Delete below if stairs are unavailable or if their use is not permitted even if available. Indicate location of Owner's existing stairs in Section 011000 "Summary...
	1.1 Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	1.1 Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress. If stairs become damaged, restore damaged areas so no evidence remains of correction work.
	1.1 Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, provided stairs are protected and finishes restored to new condition at time of Substantial Completion.
	1.1 Individual Project circumstances may require use of other construction aids and miscellaneous facilities, such as scaffolds, platforms, swing stages, ramps and bridges, incidental sheeting and shoring, and demolition waste chutes. Insert requireme...
	3.3 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...
	A. Retain first "Temporary Erosion and Sedimentation Control" Paragraph below when requirements for temporary erosion and sedimentation control are covered in Section 311000 "Site Clearing." Retain option for LEED 2009 NC, CS, or LEED 2009 for Schools...
	A. Temporary Erosion and Sedimentation Control: Comply with[ requirements of EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent and] requirements specified in Section 311000 "Site Clearing."
	A. Retain "Temporary Erosion and Sedimentation Control" Paragraph below when requirements for temporary erosion and sedimentation control are not covered in Section 311000 "Site Clearing." EPA Construction General Permit requirements apply to construc...
	A. 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 sedimentatio...
	A. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross tree- or plant-protection zones.
	A. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	A. Clean, repair, and restore adjoining properties and roads affected by erosion and sedimentation from Project site during the course of Project.
	A. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
	A. Insert local regulations for environmental protection. Specify restrictions on noisemaking activities in Section 011000 "Summary."
	A. 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.
	A. Retain one of two "Tree and Plant Protection" paragraphs below.
	A. Tree and Plant Protection: Comply with requirements specified in Section 015639 "Temporary Tree and Plant Protection."
	A. 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.
	A. Delete "Pest Control" Paragraph below only if cost considerations are paramount. Revise if specific pests, such as termites or pigeons, are a known problem.
	C. 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...
	A. Retain "Site Enclosure Fence" Paragraph below if required.
	A. Site Enclosure Fence: [Before construction operations begin] [Prior to commencing earthwork], furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	A. Extent of Fence: [As required to enclose entire Project site or portion determined sufficient to accommodate construction operations] [As indicated on Drawings].
	A. Option in subparagraph below is only for projects connected to existing construction.
	A. Maintain security by limiting number of keys and restricting distribution to authorized personnel.[ Furnish one set of keys to Owner.]
	A. Retain "Security Enclosure and Lockup" Paragraph below because enclosure fence does not always provide adequate security against theft and vandalism.
	A. 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...
	D. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	E. 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.
	F. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...

	1.1 Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.
	1.1 Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas occupied by [Owner] [and] [tenants] from fumes and noise.
	1.1 Retain first two subparagraphs below if required. Revise construction to a fire-rated partition if necessary.
	1.1 Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-retardant-treated plywood on construction operations side.
	1.1 Where fire-resistance-rated temporary partitions are indicated or are required by authorities having jurisdiction, construct partitions according to the rated assemblies.
	1.1 Provide walk-off mats at each entrance through temporary partition.
	1.1 "Temporary Fire Protection" Paragraph below specifies currently accepted requirements; revise to suit local conditions. More detailed provisions for temporary fire protection in existing occupied facilities may be inserted here; see Section 013591...
	1.1 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.
	1.1 Prohibit smoking in construction areas. Comply with additional limits on smoking specified in other Sections.
	1.1 Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	1.1 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 an...
	1.1 Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed. Match hose size with outlet size and equip with suitable nozzles.
	1.1 If using fire-suppression sprinkler systems or other permanent fire-protection systems, insert specific requirements.
	1.1 MOISTURE AND MOLD CONTROL
	1.1 Requirements in this article reflect recommendations of the Associated General Contractors of America.
	1.1 Moisture and Mold Protection: Protect stored materials and installed Work in accordance with Moisture and Mold Protection Plan.
	1.1 Exposed Construction Period: Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	1.1 Protect porous materials from water damage.
	1.1 Protect stored and installed material from flowing or standing water.
	1.1 Keep porous and organic materials from coming into prolonged contact with concrete.
	1.1 Remove standing water from decks.
	1.1 Keep deck openings covered or dammed.
	1.1 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:
	1.1 Do not load or install drywall or other porous materials or components, or items with high organic content, into partially enclosed building.
	1.1 Keep interior spaces reasonably clean and protected from water damage.
	1.1 Periodically collect and remove waste containing cellulose or other organic matter.
	1.1 Discard or replace water-damaged material.
	1.1 Do not install material that is wet.
	1.1 Discard and replace stored or installed material that begins to grow mold.
	1.1 Perform work in a sequence that allows wet materials adequate time to dry before enclosing the material in gypsum board or other interior finishes.
	1.1 Controlled Construction Period: After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
	1.1 Control moisture and humidity inside building by maintaining effective dry-in conditions.
	1.1 Use temporary or permanent HVAC system to control humidity within ranges specified for installed and stored materials.
	1.1 Comply with manufacturer's written instructions for temperature, relative humidity, and exposure to water limits.
	3.4 OPERATION, TERMINATION, AND REMOVAL
	A. "Supervision" Paragraph below is important if allowances for metered use of temporary facilities have been established.
	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.


	PART 4 -   MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 1, “Mobilization, Staging Area and Demobilization” and Bid Item No. 2, “Temporary Construction/Weather and Security Protection” shall include full compensation for furnishing all labor...
	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.
	Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	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 con...
	Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.
	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 - 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. Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 012500 "Substitution Procedures" for requests for substitutions.


	1.2 DEFINITIONS
	A. Always retain this article. These definitions refer specifically to contents of this Section and are not repeated in Section 014200 "References."
	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...

	A. Retain "Basis-of-Design Product Specification" Paragraph when this specification method appears in Project Specifications. This method has been introduced to comply with AIA A201 requirement for Owner approval of substitution requests by providing ...
	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. Retain option in "Evaluating Comparable Products" Subparagraph below based upon intent of Specifications; option enables use of basis-of-design product's published characteristics without detailed inclusion of characteristics in the Section Text.
	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.

	1.1 If a product list is required as a Project submittal, consider adding "Action Submittal" Article and requirements for product list here in Part 1. Product list may require several stages of submittal, as Project progresses and purchasing decisions...
	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. This article eliminates need to include this information in each Section. Limit use of this article in each Section to unusual requirements.
	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. Warranty in "Manufacturer's Warranty" Subparagraph below is manufacturer's standard and may have exclusions and limitations that do not suit Project. Check warranties and specify special warranties if manufacturers' warranties are unsuitable.
	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. This article defines procedures for product selection. See the Evaluations for a discussion of various specifying methods and a comparison table of terms in MasterSpec with those in "The CSI Project Delivery Practice Guide, 2nd Edition."
	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. First six subparagraphs below are examples only; revise to suit Project.
	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. Retain "Sole Product" or "Sole Manufacturer/Source" Subparagraph below, or both, where a single product or manufacturer is named in individual Sections.
	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.
	1. Sole product may be indicated by the phrase "Subject to compliance with requirements, provide the following."
	1. 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...
	1. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with requirements, provide products by the following."
	1. Retain "Limited List of Products" or "Non-Limited List of Products" Subparagraph below, or both, where multiple products are named in individual Sections. Retain one of first two options in first subparagraph if substitutions will be permitted duri...
	1. 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] ...
	a. Limited list of products may be indicated by the phrase "Subject to compliance with requirements, provide one of the following."

	1. "Non-Limited List of Products" Subparagraph below describes product selection procedure that complies with many public agencies' requirements that define the naming of manufacturers and products in specifications as serving the limited purpose of d...
	1. 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.
	1. 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."
	1. Provision of an unnamed product is not considered a substitution, if the product complies with requirements.
	1. Retain "Limited List of Manufacturers" or "Non-Limited List of Manufacturers" Subparagraph below, or both, where multiple manufacturers are named. Retain one of first two options in first subparagraph if substitutions will be permitted during the C...
	2. 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 [wil...
	a. Limited list of manufacturers is indicated by the phrase "Subject to compliance with requirements, provide products by one of the following."

	1. "Non-Limited List of Manufacturers" Subparagraph below describes product selection procedure that complies with many public agencies' requirements that define the naming of manufacturers and products in specifications as serving the limited purpose...
	1. 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.
	1. 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."
	1. Provision of products of an unnamed manufacturer is not considered a substitution, if the product complies with requirements.
	1. Retain "Basis-of-Design Product" Subparagraph below if a single product is named in individual Specification Sections or is indicated on Drawings as the basis of design, and if a list of manufacturers' names offering comparable products is included.
	3. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufacture...
	a. For approval of products by unnamed manufacturers, comply with requirements in Section 012500 "Substitution Procedures" for substitutions for convenience.



	1.1 Consider adding additional product requirements paragraphs here if applicable to Project; these may include requirements, such as Buy American Act requirements.
	1.1 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 m...
	1.1 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.
	1.1 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, d...
	1.1 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...
	1.1 Retain subparagraph below for LEED v4 projects requiring submittals documenting Environmental Product Declarations, Health Product Declarations, and multi-attribute optimization.
	1.1 Select products for which sustainable design documentation submittals are available from manufacturer.
	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests witho...
	1. Evidence that proposed product does not require revisions to the Contract Documents, is consistent with the Contract Documents, will produce the indicated results, and is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those of the named basis-of-design product. Significant product qualities include attributes, such as type, function, in-service performance and physical properties, weight, dime...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects, with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.

	B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request additional information or documentation for evaluation, as specified in Section 013300 "Submittal Procedures."
	1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures."
	2. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.

	A. Retain "Submittal Requirements, Two-Step Process" or "Submittal Requirements, Single-Step Process" Paragraph below based upon office practice. First paragraph describes traditional two-step submittal process for comparable product followed by full ...
	A. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request for use of comparable product is not intended to satisfy other submittal requirements. Comply with specified submittal requirements.
	C. Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate specified submittal requirements of individual Specification Section in combined submittal for comparable products. Approval by the Architect of Contractor's req...


	PART 3 -  EXECUTION (Not Used)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



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

	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 011000 "Summary" for coordination of [Owner-furnished products] [, Owner-performed work] [, Owner's separate contracts], and limits on use of Project site.
	1. Revise first subparagraph below to suit Project.
	2. 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.
	3. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the building.


	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	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.

	1.1 INFORMATIONAL SUBMITTALS
	1.1 Verify local practices when selecting type of entity to provide surveying services for Project. See the Evaluations.
	1.1 Certified Surveys: Submit [two] <Insert number> copies signed by [land surveyor] [professional engineer].
	1.1 Certificates: Submit certificate signed by [land surveyor] [professional engineer], certifying that location and elevation of improvements comply with requirements.
	1.1 CLOSEOUT SUBMITTALS
	1.1 Retain "Final Property Survey" Paragraph below if final property survey is required as part of this Contract. Verify number of copies with Owner.
	1.1 Final Property Survey: Submit [10] <Insert number> copies showing the Work performed and record survey data.
	1.3 QUALITY ASSURANCE
	A. Revise this article to comply with local requirements. Retain references to either land surveyor or professional engineer, based on entity charged with performing surveying. See the Evaluations.
	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.
	A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, 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...

	B. 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.
	A. Retain subparagraph below for projects with specific sustainable design requirements that may affect Contractor selection of materials used in patching.
	A. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with sustainable design requirements.
	A. 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...

	A. "Cleaning Agents" Paragraph below contains basic requirements. Revise this paragraph to suit Project or to accommodate unusual situations.
	B. 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. Retain or revise subparagraph below if required by the Owner. Requirements are from the USGBC's "LEED 2009 for Existing Buildings: Operation & Maintenance."
	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
	1.1 EXAMINATION
	1.1 Revise "Existing Conditions" Paragraph below to suit Project. Verify with authorities having jurisdiction and utility companies. Coordinate with Section 330500 "Common Work Results for Utilities."
	1.1 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,[ m...
	1.1 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.
	1.1 Furnish location data for work related to Project that must be performed by public utilities serving Project site.
	1.1 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 toleran...
	1.1 Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	1.1 Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	1.1 Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	1.1 Retain "Written Report" Subparagraph below if required.
	1.1 Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1.1 Description of the Work, including Specification Section number and paragraph, and Drawing sheet number and detail, where applicable.
	1.1 List of detrimental conditions, including substrates.
	1.1 List of unacceptable installation tolerances.
	1.1 Recommended corrections.
	1.1 Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.
	3.1 PREPARATION
	A. Revise "Existing Utility Information" Paragraph below to suit Project.
	A. Existing Utility Information: Furnish information to [local utility] [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...
	A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	B. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	A. Revise "Review of Contract Documents and Field Conditions" Paragraph below to suit Project and Owner's special requirements.
	C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect. [through Construction Manager] in accordance with requirements in Se...

	1.1 CONSTRUCTION LAYOUT
	1.1 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[ and Constructi...
	1.1 Engage a [land surveyor] [professional engineer] experienced in laying out the Work, using the following accepted surveying practices:
	1.1 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.
	1.1 Establish limits on use of Project site.
	1.1 Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required dimensions.
	1.1 Inform installers of lines and levels to which they must comply.
	1.1 Check the location, level and plumb, of every major element as the Work progresses.
	1.1 Notify Architect[ and Construction Manager] when deviations from required lines and levels exceed allowable tolerances.
	1.1 Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.
	1.1 Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	1.1 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 u...
	1.1 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 a...
	1.1 Insert special requirements for laying out the Work to suit Project.
	1.1 FIELD ENGINEERING
	1.1 Revise "Identification" Paragraph below to suit Project or delete. Requirement exceeds that required in AIA Document A201, which only requires Owner to furnish a survey.
	1.1 Identification: Owner will identify existing benchmarks, control points, and property corners.
	1.1 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.
	1.1 Do not change or relocate existing benchmarks or control points without prior written approval of Architect[ or Construction Manager]. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent ...
	1.1 Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements on the original survey control points.
	1.1 Insert additional requirements for preserving permanent benchmarks and control points.
	1.1 Benchmarks: Establish and maintain a minimum of [two] <Insert number> permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1.1 Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	1.1 Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	1.1 Remove temporary reference points when no longer needed. Restore marked construction to its original condition.
	1.1 Retain "Certified Survey" Paragraph below if required by Owner or authorities having jurisdiction.
	1.1 Certified Survey: On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and sitework.
	1.1 Retain "Final Property Survey" Paragraph below if Contractor is required to provide final property survey.
	1.1 Final Property Survey: Engage a [land surveyor] [professional engineer] to prepare a final property survey showing significant features (real property) for Project. Include on the survey a certification, signed by [land surveyor] [professional eng...
	1.1 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.
	1.1 Insert other special field-engineering requirements, such as damage surveys, settlement surveys and reports, environmental impact surveys, and similar requirements, as needed.
	3.2 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 [96 inches (2440 mm))] <Insert dimension> in occupied spaces and [90 inches (2300 mm)] <Insert dimension> 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.


	1.1 Insert additional installation requirements to suit Project. See the Evaluations.
	3.3 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.
	A. Retain "Adjacent Occupied Areas" and "Existing Utility Services and Mechanical/Electrical Systems" paragraphs below where Owner continues to occupy other portions of an existing facility.
	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 [minimize] [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.
	1. [Concrete] [and] [Masonry]: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	1. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	1. Revise "Mechanical and Electrical Services" Subparagraph below to suit Project.
	3. 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.
	1. Retain subparagraph below if required to prevent multiple cutting and patching in the same area. Insert specific requirements for multiple contracts and special conditions requiring coordination.
	4. 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.

	1. Insert specific refinishing requirements for floors, walls, and ceilings. Revise "Floors and Walls" Subparagraph below to suit Project.
	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch, corner to corner of ...

	1. Revise "Ceilings" Subparagraph below to suit Project or delete.
	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

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

	1.1 Insert specific installation requirements if not specified elsewhere. Specific installation requirements are better specified in individual Sections.
	1.1 COORDINATION OF OWNER'S PORTION OF THE WORK
	1.1 Site Access: Provide access to Project site for Owner's construction personnel [and Owner's separate contractors].
	1.1 Provide temporary facilities required for Owner-furnished, Contractor-installed products.
	1.1 Refer to Section 011000 "Summary" for other requirements for Owner-furnished, Contractor-installed products
	1.1 Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel [and Owner's separate contractors].
	1.1 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 diff...
	3.4 PROGRESS CLEANING
	A. This article refers to regular cleaning operations conducted while construction is in progress. Requirements for final cleaning before Substantial Completion are included in Section 017700 "Closeout Procedures."
	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 (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.


	A. Retain subparagraph below for projects involving multiple contracts.
	A. 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."] [Section 017419 "Construction W...
	A. Three paragraphs below reduce or eliminate the need for similar provisions in other Sections. Insert other provisions needed because of unusual Project conditions. Specify unusual provisions for specific work in the individual Section.
	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.
	A. If necessary, revise "Limiting Exposures" Paragraph below by inserting a list of exposures. See the Evaluations.
	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.

	1.1 Special cleaning provisions are often required on projects that include alterations to existing buildings. See the Evaluations.
	3.5 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 019113 "General Commissioning Requirements."
	A. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	B. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.6 PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION
	A. Revise first paragraph below to suit Project conditions and special Owner requirements.
	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.
	A. Retain "Protection of Existing Items" Paragraph below when applicable for renovation work.
	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.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	017419 - Construction Waste Management and Disposal
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous [demolition] [and] [construction] waste.
	1. Recycling nonhazardous [demolition] [and] [construction] waste.
	1. Disposing of nonhazardous [demolition] [and] [construction] waste.


	1.1 Related Requirements:
	1.1 Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1.1 Section 011200 "Multiple Contract Summary" for coordination of responsibilities for waste management.
	1.1 Section 042000 "Unit Masonry" for disposal requirements for masonry waste.
	1.1 Section 044313.13 "Anchored Stone Masonry Veneer" for disposal requirements for excess stone and stone waste.
	1.1 Section 044313.16 "Adhered Stone Masonry Veneer" for disposal requirements for excess stone and stone waste.
	1.1 Section 311000 "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.
	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Construction Waste: Building, structure, and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste: Building, structure, and site improvement materials resulting from demolition operations.
	C. Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated spoil areas on Owner’s property.

	1.1 Recycle: Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	1.1 Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	1.1 Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation into the Work.
	1.3 ACTION SUBMITTALS
	A. Waste Management Plan: Submit plan within [7] [30] <Insert number> days of date established for [commencement of the Work] [the Notice to Proceed] [the Notice of Award].

	1.1 INFORMATIONAL SUBMITTALS
	1.1 See Evaluations for examples of progress reports.
	1.1 Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit report. Include the following information:
	1.1 Material category.
	1.1 Generation point of waste.
	1.1 Total quantity of waste in tons (tonnes).
	1.1 Quantity of waste salvaged, both estimated and actual in tons (tonnes).
	1.1 Quantity of waste recycled, both estimated and actual in tons (tonnes).
	1.1 Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes).
	1.1 Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.
	1.1 Waste Reduction Calculations: Before request for Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work.
	1.1 Records of Donations: Indicate receipt and acceptance of salvageable waste donated to individuals and organizations. Indicate whether organization is tax exempt.
	1.1 Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and organizations. Indicate whether organization is tax exempt.
	1.1 Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices.
	1.1 Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices.
	1.1 <Double click to insert sustainable design text for construction waste management submittal.>
	1.1 QUALITY ASSURANCE
	1.1 Some Contractors may use waste management coordination services of an outside waste management firm.
	1.1 Waste Management Coordinator Qualifications: Experienced firm, or individual employed and assigned by General Contractor, with a record of successful waste management coordination of projects with similar requirements.
	1.1 <Double click to insert sustainable design text for LEED coordinator.>
	1.1 If including refrigerant recovery in this Section, retain first "Refrigerant Recovery Technician Qualifications" Paragraph below and delete second paragraph. Refrigerant Recovery Technician Qualifications: [Type I] [Type II] [Type III] [Universal]...
	1.1 Refrigerant Recovery Technician Qualifications: Comply with requirements in [Section 024116 "Structure Demolition."] [Section 024119 "Selective Demolition."]
	1.1 Waste Management Conference(s): Conduct conference(s) at Project site to comply with requirements in Section 013100 "Project Management and Coordination."
	1.4 WASTE MANAGEMENT PLAN
	A. Retain option in "General" Paragraph below if Project requires selective demolition or building demolition.
	A. General: Develop a waste management plan according to requirements in this Section. Plan shall consist of waste identification, waste reduction work plan, and cost/revenue analysis.[ Distinguish between demolition and construction waste.] Indicate ...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General: Implement approved waste management plan. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	A. Retain option in "Waste Management Coordinator" Paragraph below when Project size and complexity of waste management justifies full-time, on-site waste management coordinator.
	A. Waste Management Coordinator: Engage a waste management coordinator to be responsible for implementing, monitoring, and reporting status of waste management work plan.[ Coordinator shall be present at Project site full time for duration of Project.]
	A. Training: Train workers, subcontractors, and suppliers on proper waste management procedures, as appropriate for the Work.
	A. Distribute waste management plan to everyone concerned within [three] <Insert number> days of submittal return.
	A. Distribute waste management plan to entities when they first begin work on-site. Review plan procedures and locations established for salvage, recycling, and disposal.
	B. Site Access and Temporary Controls: Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.

	1.1 Designate and label specific areas on Project site necessary for separating materials that are to be salvaged and recycled.
	1.1 Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	1.1 Retain "Waste Management in Historic Zones or Areas" Paragraph below when construction waste-handling operations take place in historic area; revise to suit Project.
	1.1 Waste Management in Historic Zones or Areas: Transportation equipment and other materials shall be of sizes that clear surfaces within historic spaces, areas, rooms, and openings, by [12 inches (300 mm)] <Insert dimension> or more.
	1.1 SALVAGING DEMOLITION WASTE
	1.1 Delete first paragraph below if salvage is specified in this Section; retain first paragraph below and delete remainder of article if salvage is specified in another Section.
	1.1 Comply with requirements in [Section 024116 "Structure Demolition"] [Section 024119 "Selective Demolition"] [Section 024296 "Historic Removal and Dismantling] for salvaging demolition waste.
	1.1 Salvaged Items for Reuse in the Work:
	1.1 Clean salvaged items.
	1.1 Pack or crate items after cleaning. Identify contents of containers with label indicating elements, date of removal, quantity, and location where removed.
	1.1 Store items in a secure area until installation.
	1.1 Protect items from damage during transport and storage.
	1.1 Install salvaged items to comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make items functional for use indicated.
	1.1 Salvaged Items for [Sale] [and] [Donation]: [Permitted] [Not permitted] on Project site.
	1.1 Salvaged Items for Owner's Use:
	1.1 Clean salvaged items.
	1.1 Pack or crate items after cleaning. Identify contents of containers with label indicating elements, date of removal, quantity, and location where removed.
	1.1 Store items in a secure area until delivery to Owner.
	1.1 Transport items to Owner's storage area [on-site] [off-site] [designated by Owner].
	1.1 Protect items from damage during transport and storage.
	3.2 RECYCLING [DEMOLITION] [AND] [CONSTRUCTION] WASTE, GENERAL
	A. General: Recycle paper and beverage containers used by on-site workers.
	A. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for recycling waste materials shall [accrue to Owner] [accrue to Contractor] [be shared equally by Owner and Contractor].
	B. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the recy...
	A. Procedures in "Procedures" Paragraph below describe the "source-separated" method for handling recyclable waste. If space at Project site is limited, consider revising below to allow "co-mingled" method, which takes less space because it permits al...
	C. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate recyclable waste by type at Project site to the maximum extent practical according to approved construction waste management plan.
	1. Provide appropriately marked containers or bins for controlling recyclable waste until removed from Project site. Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.

	2. Stockpile processed materials on-site without intermixing with other materials. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile materials away from construction area. Do not store within drip line of remaining trees.
	3. Store components off the ground and protect from the weather.
	4. Remove recyclable waste from Owner's property and transport to recycling receiver or processor as often as required to prevent overfilling bins.


	3.3 RECYCLING DEMOLITION WASTE
	A. Paragraphs in this article are examples only; retain or insert other specific disposal, cleanup, or removal requirements to suit Project or recycling facilities. Ceramic tile is also often recycled.
	A. Retain one of two "Asphalt Paving" paragraphs below; first paragraph can be used for general fill.
	A. Asphalt Paving: Grind asphalt to maximum [1-1/2-inch (38-mm)] [4-inch (100-mm)] size.
	A. Asphalt Paving: Break up and transport paving to asphalt-recycling facility.
	A. Concrete: Remove reinforcement and other metals from concrete and sort with other metals.
	A. Option for larger size in subparagraph below can be used for general fill or riprap; option for smaller size can be used with satisfactory soil as fill or subbase.
	A. Pulverize concrete to maximum [1-1/2-inch (38-mm)] [4-inch (100-mm)] size.
	A. Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	A. Retain one of two subparagraphs below. Option for largest size in first subparagraph can be used for general fill; brick masonry in smaller sizes can be used for landscape mulch; concrete masonry in smaller sizes can be used as satisfactory soil fo...
	A. Pulverize masonry to maximum [3/4-inch (19-mm)] [1-inch (25-mm)] [1-1/2-inch (38-mm)] [4-inch (100-mm)] size.
	A. Clean and stack undamaged, whole masonry units on wood pallets.
	A. Wood Materials: Sort and stack members according to size, type, and length. Separate lumber, engineered wood products, panel products, and treated wood materials.
	B. Metals: Separate metals by type.
	1. Structural Steel: Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	A. Asphalt Shingle Roofing: Separate organic and glass-fiber asphalt shingles and felts. Remove and dispose of nails, staples, and accessories.
	C. Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry location. Remove edge trim and sort with other metals. Remove and dispose of fasteners.
	A. Acoustical Ceiling Panels and Tile: Stack large clean pieces on wood pallets and store in a dry location.
	A. Metal Suspension System: Separate metal members, including trim and other metals from acoustical panels and tile, and sort with other metals.
	A. Carpet[ and Pad]: Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	A. Store clean, dry carpet[ and pad] in a closed container or trailer provided by carpet reclamation agency or carpet recycler.
	A. Carpet Tile: Remove debris, trash, and adhesive.
	A. Stack tile on pallet and store clean, dry carpet in a closed container or trailer provided by carpet reclamation agency or carpet recycler.
	D. Piping: Reduce piping to straight lengths and store by material and size. Separate supports, hangers, valves, sprinklers, and other components by material and size.
	E. Conduit: Reduce conduit to straight lengths and store by material and size.
	F. Lamps: Separate lamps by type and store according to requirements in 40 CFR 273.

	3.4 RECYCLING CONSTRUCTION WASTE
	A. Paragraphs in this article are examples of items that are common to normal construction operations; retain or insert other specific disposal, cleanup, or removal requirements to suit Project or recycling facilities.
	A. Packaging:
	1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry location.
	2. Polystyrene Packaging: Separate and bag materials.
	3. Pallets: As much as possible, require deliveries using pallets to remove pallets from Project site. For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates: Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Wood Materials:
	1. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
	2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

	C. Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Retain "Clean Gypsum Board" Subparagraph below if gypsum board will be chipped on-site; delete if gypsum board to be processed off-site.
	1. Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile chipper or hammer mill. Screen out paper after grinding.

	D. Paint: Seal containers and store by type.

	3.5 DISPOSAL OF WASTE
	A. Insert other specific disposal, cleanup, or removal requirements to suit Project.
	A. General: Except for items or materials to be salvaged or recycled, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. General: Except for items or materials to be salvaged or recycled, remove waste materials and legally dispose of at designated spoil areas on Owner’s property.
	A. Retain one of two "Burning" paragraphs below; burning is usually not permitted.
	C. Burning: Do not burn waste materials.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 3, “Removal, Demolition, Trenching, Waste Management and Green Halo Tracking” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and...



	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:
	1. Coordinate list below with "Related Requirements" Paragraph.
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.

	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	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.


	1.1 Section 017900 "Demonstration and Training" for requirements to train the Owner's maintenance personnel to adjust, operate, and maintain products, equipment, and systems.
	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. Revise list below after editing Section Text.
	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 ] <Insert number> 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] [Construction Manager]. Label with manufacturer's name and ...
	5. Submit testing, adjusting, and balancing records.
	1. Retain first subparagraph below when sustainable design submittals are required for Project.
	1. Submit sustainable design submittals not previously submitted.
	6. 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 ] <Insert number> 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.
	1. 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."
	5. Advise Owner of changeover in utility services.
	6. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	7. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	8. Complete final cleaning requirements.
	9. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.


	1.1 Revise "Inspection" Paragraph below to comply with office policy and Project requirements.
	1.1 Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of [10] <Insert number> days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect[ and...
	1.5 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Revise subparagraphs below to match the Supplementary Conditions.
	1. Submit a final Application for Payment in accordance with Section 012900 "Payment Procedures."
	1. 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...
	2. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report.

	A. Revise "Inspection" Paragraph below to comply with office policy and Project requirements.
	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[ and Construction Manager] wi...

	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. Organize list of spaces in sequential order, [starting with exterior areas first] [and] [proceeding from lowest floor to highest floor], listed by room or space number.
	2. Organize items applying to each space by major element, including categories for ceilings, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect[ and Construction Manager].
	d. Name of Contractor.
	e. Page number.

	1. Retain subparagraph below if default submittal format in Section 013300 "Submittal Procedures" is not appropriate.
	4. Submit list of incomplete items in the following format:
	a. Retain and revise one of four subparagraphs below if retaining last subparagraph above.
	a. MS Excel Electronic File: Architect[, through Construction Manager,] will return annotated file.



	1.1 PDF Electronic File: Architect[, through Construction Manager,] will return annotated file.
	1.1 Web-Based Project Software Upload: Utilize software feature for creating and updating list of incomplete items (punch list).
	1.1 [Three] <Insert number> Paper Copies: Architect[, through Construction Manager,] will return [two] <Insert number> copies.
	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.
	A. Retain "Warranty Electronic File" Paragraph below if required by Owner. Indexing requirement below can be performed automatically using PDF publishing software.
	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] [by uploading to web-based project software site] [by email to Architect].



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. "Cleaning Agents" Paragraph below contains basic requirements. Revise this article to suit Project or to accommodate unusual situations.
	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. Retain or revise subparagraph below if required by the Owner. Requirements are from the USGBC's "LEED 2009 for Existing Buildings: Operation & Maintenance."
	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. Delete this article if owners prefer to use their own personnel. Cleaning provisions in the General Conditions are limited to rubbish removal and similar activities.
	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. If final cleaning is delayed until final acceptance, revise subparagraph below.
	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. Subparagraphs below are a sample list of final cleaning requirements. Revise to suit 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.
	a. Revise subparagraphs below to suit Project. Check for conflict or duplication with provisions in other Sections.
	i. Wipe surfaces of mechanical and electrical equipment [, elevator equipment,] and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	k. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	a. First subparagraph below describes a major work item that requires coordination with other closeout procedures.
	a. Clean ducts, blowers, and coils[ if units were operated without filters during construction or that display contamination with particulate matter on inspection].
	a. Retain first subparagraph below in environments with demanding HVAC system-cleaning standards or for special contamination issues. Coordinate with the requirements of sustainable design requirements specified in Section Series 018113 "Sustainable D...
	a. Clean HVAC system in compliance with [NADCA ACR.] [Section 230130.52 "Existing HVAC Air-Distribution System Cleaning."]
	l. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
	m. Clean strainers.
	n. Leave Project clean and ready for occupancy.


	A. "Pest Control" and "Construction Waste Disposal" paragraphs below represent end of the Work specified in Section 015000 "Temporary Facilities and Controls." Most projects require these actions at completion of construction. Insert a paragraph on te...
	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste-disposal requirements in [Section 015000 "Temporary Facilities and Controls."] [Section 017419 "Construction Waste Management and Disposal."]

	1.1 Insert an article on continuing inspections or consultations by Contractor if required. Possibly insert a schedule of approximate times for inspections.
	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.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	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. Operation and maintenance documentation directory manuals.
	2. Emergency manuals.
	3. Systems and equipment operation manuals.
	4. Systems and equipment maintenance manuals.
	5. 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[ and Commissioning Authority] 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. Retain one or both subparagraphs below.
	1. Submit [on digital media acceptable to Architect] [by uploading to web-based project software site] [by email to Architect]. Enable reviewer comments on draft submittals.

	A. Submit [three] <Insert number> paper copies. Architect[, through Construction Manager,] will return [two] <Insert number> copies.
	C. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for Substantial Completion and at least [15 ] <Insert number> days before commencing demonstration and training. Architect[ and Commissioning Authority] will re...
	1. Correct or revise each manual to comply with Architect's[ and Commissioning Authority's] comments. Submit copies of each corrected manual within [15 ] <Insert number> days of receipt of Architect's[ and Commissioning Authority's] comments and prior...

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

	1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS
	A. Retain "Manuals, Electronic Files" or "Manuals, Paper Copy" Paragraph below, or both, based on type of deliverables required for operation and maintenance data. Retain first paragraph for projects requiring electronic 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...


	1.1 Retain "Manuals, Paper Copy" Paragraph below for projects requiring paper copy manuals.
	1.1 Manuals, Paper Copy: Submit manuals in the form of hard-copy, bound and labeled volumes.
	1.1 Binders: Heavy-duty, three-ring, vinyl-covered, [loose-leaf] [post-type] binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic sleeve on spine to hold label describing con...
	1.1 Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
	1.1 If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	1.1 Avoid placing loose, oversize drawings in binder pockets. Use reduced drawings or place folded drawings in labeled envelopes bound in manual.
	1.1 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, ...
	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.
	A. "Manual Contents" Paragraph below describes typical requirements for binding copies of operation and maintenance manuals. Revise to suit Project.
	A. 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.
	D. 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 EMERGENCY MANUALS
	A. In this article, include emergency information that must be immediately available during emergency situations to protect life and property and to minimize disruptions to building occupants.
	A. Emergency Manual: Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Content: Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	C. Type of Emergency: Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and similar codes and signals. Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain...
	E. Emergency Procedures: Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS
	A. In this article, include information needed for daily operation and management of systems and equipment.
	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.

	1.7 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.
	A. "Warranties and Bonds" Paragraph below provides information if product fails. For specific products, additional information may be necessary.
	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...

	1.8 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.
	A. Revise "Content" Paragraph below to suit Project. For simple projects that require few manuals, this information may be included on title page.
	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.
	A. "Warranties and Bonds" Paragraph below provides information if product fails. For specific products, additional information may be necessary.
	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)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	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. Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.2 CLOSEOUT SUBMITTALS
	A. Revise "Record Drawings" Paragraph below if Contractor is allowed to submit marked-up record Drawings in operation and maintenance manuals. See the Evaluations.
	A. Record Drawings: Comply with the following:
	1. Retain one of two "Number of Copies" subparagraphs below. Second subparagraph involves Architect in Record Drawing procedure, which creates potential liability. See the Evaluations.
	1. Number of Copies: Submit [one] <Insert number> set(s) of marked-up record prints.
	2. Number of Copies: Submit copies of Record Drawings as follows:
	a. Initial Submittal:
	1) Retain one of first three subparagraphs below.
	1) Submit [one] <Insert number> paper-copy set(s) of marked-up record prints.
	1) Submit PDF electronic files of scanned record prints and [one ] <Insert number> set(s) of file prints.
	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.

	a. Revise number of sets in one of two "Final Submittal" subparagraphs below to suit Project. Architect should retain a set of Record Drawings for future reference on Project. Carefully evaluate postoccupancy services, liability defense, and similar c...
	a. Retain either "Final Submittal" Subparagraph below with "Initial Submittal" Subparagraph above.
	a. Final Submittal:
	a. Submit [three] <Insert number> paper-copy set(s) of marked-up record prints.
	a. Submit PDF electronic files of scanned Record Prints and [three] <Insert number> set(s) of file prints.
	a. Print each drawing, whether or not changes and additional information were recorded.
	a. Retain "Final Submittal" Subparagraph below when submitting plots from corrected record digital data files.
	b. Final Submittal:
	1) Submit [one] <Insert number> paper-copy set(s) of marked-up record prints.
	1) Submit Record Digital Data Files. and [three] <Insert number> set(s) of Record Digital Data File plots.
	2) Plot each drawing file, whether or not changes and additional information were recorded.



	B. Record Specifications: Submit [annotated PDF electronic files] [and] <Insert number> [paper copies] of Project's Specifications, including addenda and Contract modifications.
	C. Record Product Data: Submit [annotated PDF electronic files and directories] [and] <Insert number> [paper copies] of each submittal.
	1. Retain subparagraph below if certain record Product Data are required for separate submittal as part of operation and maintenance data in lieu of cross-referencing to the record 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" Paragraph below contains typical recording procedures regardless of requirements for final output.
	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.
	a. Retain second option in first subparagraph below if using EJCDC Document C-700.
	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.

	A. Retain "Record Digital Data Files" Paragraph below for most projects; small, simple projects may not require digital files. Coordinate requirements in paragraph below with general requirements for use and submission of digital data files in Section...
	B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial Completion, review marked-up record prints with Architect[ and Construction Manager]..
	C.  When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as follows:
	1. Retain one of three "Format" subparagraphs below.
	1. Format: Same digital data software program, version, and operating system as for the original Contract Drawings.
	1. Format: [DWG] [DXF] [DGN], Version <Insert designation>, [Microsoft Windows] [Apple Macintosh] operating system.
	1. Format: Annotated PDF electronic file[ with comment function enabled].
	2. Incorporate changes and additional information previously marked on record prints. Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to Architect[ through Construction Manager] for resolution.
	4. Architect will furnish Contractor with one set of digital data files of the Contract Drawings for use in recording information.

	D. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints: Organize record prints into manageable sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.
	2. Format: Annotated PDF electronic file[ with comment function enabled].
	3. Record Digital Data Files: Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. Include identification in each digital data file.
	4. Identification: As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect[ and Construction Manager].
	e. Name of Contractor.



	1.4 RECORD SPECIFICATIONS
	A. This article contains typical recording procedures regardless of requirements for final output. If necessary, these procedures could be revised to more elaborate requirements.
	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.
	1. Delete first two subparagraphs below if provisions are too elaborate, or revise to suit Project.
	1. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	1. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	1. Retain first subparagraph below if required, or specify copies for record purposes in Section 013300 "Submittal Procedures."
	2. For each principal product, indicate whether Record Product Data has been submitted in operation and maintenance manuals instead of submitted as Record Product Data.
	3. Note related Change Orders[, Record Product Data,] and Record Drawings where applicable.

	B. Format: Submit record specifications as [annotated PDF electronic file] [paper copy] [scanned PDF electronic file(s) of marked-up paper copy of Specifications].

	1.5 RECORD PRODUCT DATA
	A. This article contains minimum record Product Data submittal requirements adequate for most projects.
	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.
	1. If possible, a Change Order proposal should include resubmitting updated Product Data. This eliminates the need to mark up the previous submittal.
	3. Note related Change Orders[, Record Specifications,] 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.


	1.1 Insert requirements for record Samples if needed. See the Evaluations.
	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)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	024119 - Selective Demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.


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

	1.3 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. 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.
	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.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...

	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. Arrange to shut off utilities with utility companies.
	2. 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. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.



	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. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain fire watch during and for at least two hours after flame-cutting operations.
	5. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	6. Dispose of demolished items and materials promptly. Comply with requirements in Section 017419 "Construction Waste Management and Disposal."

	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. 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 c...

	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. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	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.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 3, “Removal, Demolition, Trenching, Waste Management and Green Halo Tracking” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and...



	055120 - Modular Aluminum Ramps
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Prefabricated modular aluminum access ramps and steps.


	1.2 DESIGN AND PERFORMANCE REQUIREMENTS
	A. Design shall conform to ADA Standards for Accessibility Design and applicable local codes and standards.
	B. Design landings and ramps for a minimum uniform live load of 100 lbs/sf and a concentrated vertical load of 300 lbs distributed uniformly over an area of 1 sf.
	C. Handrails and Guardrails: Provide handrails and railings capable of withstanding the following structural loads without exceeding allowable design working stress of materials for handrails, railings, anchors, and connections:
	1. Handrails and guardrails shall be designed and constructed to resist a single concentrated load of 200 lbs applied at any point and in any direction at the top of the handrail or guardrail.
	2. Handrails and guardrails shall be designed and constructed for a load of 50 lbs/lf applied horizontally at the required guardrail height and a simultaneous load of 100 lbs/lf applied vertically downward at the top of the guardrail.

	D. Corrosion Resistance: Separate incompatible materials to prevent galvanic corrosion.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include drawings showing plans, elevations, sections, and details of components. Show member sizes and part identification, fasteners, anchor requirements, fittings, and evidence of compliance with structural performance requirements.
	1. Design under direct supervision of Professional Engineer experienced in design of this Work and licensed at Project location.

	C. Samples: For each finish product specified, two samples, minimum size 6 inches square, representing actual product, color, and patterns.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Ramp Sections and Steps shall be constructed using 6000 series aluminum alloy with 6061-T6 or 6005-T5 being used for structural components.
	B. Mechanical Fasteners: Aluminum, stainless steel or other non-corrosive materials compatible with aluminum members, trim, hardware, anchors and other components of the modular system.

	2.2 DESIGN
	A. Dimensions of all ramp sections shall be as indicated on drawings and have a minimum 1:12 slope when assembled.
	B. Ramp edges shall have a 4” tall (minimum) curb or a barrier which does not allow passage of a 4” diameter sphere.
	C. The walking surface of the ramp, step, and landing shall be continuous, without gaps, and shall have extruded slip resistant surface.
	D. Step risers shall be between 7” maximum and 4” minimum high and shall be closed.
	E. Legs shall be designed to support the ramp and landing/platform sections.
	F. Handrails shall be designed to resist a single concentrated load of 200 pounds applied at any point and in any direction at the top of the handrail and to transfer this load through the supports to the structure.
	G. Handrail gripping surface shall be smooth and continuous throughout ramp sections, steps and landing, returning to a guard or wall that is not more than 1/4” from the end of the handrail termination.
	H. The handrail shall be 1-1/2” diameter tubing. The top of the handrail shall be 36” above the walking surface. The height of the handrail above the finish surface shall be uniform, not less than 34” and not more than 38”.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Do not begin installation until substrates have been properly prepared.
	B. Verify field conditions are acceptable and ready to receive work.

	3.2 PREPARATION
	A. Clean surfaces thoroughly prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer’s installation instructions and approved shop drawings.
	B. Install components plumb and level, accurately fitted, free from distortion or defects.
	C. Conceal bolts and screws whenever possible.
	D. All legs should land on a solid surface.
	E. Anchor assembly using anchors recommended by manufacturer.

	3.4 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 4, “Exterior Access Ramps, Landings and Railings, Modular Aluminum Stair and Handrail” shall include full compensation for furnishing all labor, materials, tools, equipment, and incide...



	057510 - Perforated Metal Panels
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Standard-duty wire mesh partitionsPerforated metal sheet panels used to fabricate screens.


	1.1 Heavy-duty wire mesh partitions.
	1.1 Wire mesh ceilings.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	A. Shop Drawings:
	A. Include plans, elevations, sections, details, and attachments to other work.
	A. Retain "Samples" Paragraph below if colors are not preselected and specified or scheduled.
	B. Samples: For units with factory-applied color finishes8 by 10 inches minimum size sample in selected perforation pattern and finish.


	PART 2 -  PRODUCTS
	1.1 See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."
	1.1 MANUFACTURERS
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.1 MATERIALSPERFORATED METAL PANELS
	A. <Double click to insert sustainable design text for recycled content.>
	A. Basis of Design Product: Metro Design 2-7/16 inch by 5-3/16 inch mesh by Ametco Manufacturing Corporation, or approved equivalent.
	B. Steel WireFactory Finish: Hot-dip galvanized zinc coating in accordance with ASTM A123510 (ASTM A510M).
	C. Steel Plates, Channels, Angles, and BarsPolyester Powder Coating: ASTM A36/A36MElectrostatically applied colored polyester powder coating heat cured to chemically bond finish to metal substrate.  Color as selected by Architect from manufacturer’s s...


	PART 1 -  Steel Sheet: Cold-rolled steel sheet, ASTM A1008/A1008M, Commercial Steel (CS), Type B.
	PART 1 -  Steel Pipe: ASTM A53/A53M, Schedule 40, unless another weight is indicated or required by structural loads.
	PART 1 -  Steel tubing and pipe are sized differently. Pipe is designated by nominal pipe size and weight or schedule number. Tubing is designated by OD and wall thickness.
	PART 1 -  Steel Tubing: ASTM A500/A500M, cold-formed structural-steel tubing or ASTM A513, Type 5, mandrel-drawn mechanical tubing.
	PART 1 -  Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with G60 (Z180) zinc (galvanized) or A60 (ZF180) zinc-iron-alloy (galvannealed) coating designation.
	PART 1 -  "Seismic Bracing" Paragraph below is an example only. Revise to suit Project.
	PART 1 -  Seismic Bracing: Angles with legs not less than 1-1/4 inch (32 mm) wide, formed from 0.040-inch- (1.0-mm-) thick, metallic-coated steel sheet; with bolted connections and 1/4-inch- (6-mm-) diameter bolts.
	PART 1 -  Retain one or more of "Shop Primers," "Universal Shop Primer," and "Zinc-Rich Primer" paragraphs below. Retain first paragraph if primers are specified in another Section. Retain second for a typical shop primer for painted finishes that pro...
	PART 1 -  Shop Primers: Provide primers that comply with [Section 099113 "Exterior Painting"] [and] [Section 099123 "Interior Painting."]
	PART 1 -  Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer, complying with MPI#79.
	PART 1 -  Retain "Galvanizing Repair Paint" Paragraph below for galvanized fabrications.
	PART 1 -  Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	PART 1 -  STANDARD-DUTY WIRE MESH PARTITIONS
	PART 1 -  Mesh in "Mesh" Paragraph below is industry standard for standard-duty wire mesh. Revise to suit mesh with different wire diameter or different pattern.
	PART 1 -  Mesh: 0.135-inch- (3.5-mm-) diameter, intermediate-crimp steel wire woven into 1-1/2-inch (38-mm) diamond mesh.
	PART 1 -  Vertical Panel Framing: 1-1/4-by-5/8-by-0.080-inch (32-by-16-by-2.0-mm) cold-rolled, C-shaped steel channels with holes for 1/4-inch- (6-mm-) diameter bolts not more than 12 inches (300 mm) o.c.
	PART 1 -  Horizontal Panel Framing: 1-by-1/2-by-1/8-inch (25-by-13-by-3.2-mm) cold-rolled steel channels.
	PART 1 -  Horizontal Panel Stiffeners: Two cold-rolled steel channels, 3/4 by 3/8 by 1/8 inch (19 by 9.5 by 3.2 mm), bolted or riveted toe to toe through mesh or one 1-by-1/2-by-1/8-inch (25-by-13-by-3.2-mm) cold-rolled steel channel with wire mesh wo...
	PART 1 -  Top Capping Bars: 2-1/4-by-1-inch (57-by-25-mm) cold-rolled steel channels.
	PART 1 -  Posts for 90-Degree Corners: 1-1/4-by-1-1/4-by-1/8-inch (32-by-32-by-3.2-mm) steel angles or square tubes with holes for 1/4-inch- (6-mm-) diameter bolts aligning with bolt holes in vertical framing; with floor anchor clips.
	PART 1 -  Retain "Posts for Other-Than-90-Degree Corners" or "Adjustable Corner Posts" Paragraph below if other-than-90-degree corners are required.
	PART 1 -  Posts for Other-Than-90-Degree Corners: Steel pipe or tubing with holes for 1/4-inch- (6-mm-) diameter bolts aligning with bolt holes in vertical framing; with floor anchor clips.
	PART 1 -  Partitions up to 12 Feet (3.7 m) High: 1-1/4-inch (32-mm) OD by 1/8 inch (3.2 mm).
	PART 1 -  Partitions up to 20 Feet (6.1 m) High: 2-1/2-inch (65-mm) OD by 1/8 inch (3.2 mm).
	PART 1 -  Adjustable Corner Posts: Two 1-1/4-by-5/8-by-0.080-inch (32-by-16-by-2.0-mm) cold-rolled, C-shaped steel channels connected by steel hinges at 36 inches (900 mm) o.c., with holes for 1/4-inch- (6-mm-) diameter bolts aligning with bolt holes ...
	PART 1 -  Line Posts: 3-inch-by-4.1-lb (76-mm-by-1.9-kg) or 3-1/2-by-1-1/4-by-0.127-inch (89-by-32-by-3.2-mm) steel channels; with 1/4-inch (6.4-mm) steel base plates.
	PART 1 -  Three-Way Intersection Posts: 1-1/4-by-1-1/4-by-1/8-inch (32-by-32-by-3.2-mm) steel tubes or channels, with holes for 1/4-inch- (6-mm-) diameter bolts aligned for bolting to adjacent panels.
	PART 1 -  Four-Way Intersection Posts: 1-1/4-by-1-1/4-by-1/8-inch (32-by-32-by-3.2-mm) steel tubes, with holes for 1/4-inch- (6-mm-) diameter bolts aligned for bolting to adjacent panels.
	PART 1 -  Floor Shoes: Metal, not less than 2 inches (50 mm) high; sized to suit vertical framing, drilled for attachment to floor, and with set screws for leveling adjustment.
	PART 1 -  Swinging[ Dutch] Doors: Fabricated from same mesh as partitions, with framing fabricated from 1-1/4-by-1/2-by-1/8-inch (32-by-13-by-3.2-mm) steel channels or 1-1/4-by-5/8-by-0.080-inch (32-by-16-by-2.0-mm) cold-rolled, C-shaped steel channel...
	PART 1 -  Hinges: Full-surface type, 3-by-3-inch (76-by-76-mm) steel, three per door; bolted, riveted, or welded to door and jamb framing.
	PART 1 -  Retain "Padlock Lug" or "Cylinder Lock" Subparagraph below. In "Cylinder Lock" Subparagraph, recessed turn knob in fourth option is prevalent but may not comply with accessibility requirements if applicable.
	PART 1 -  Padlock Lug: Mortised into door framing and enclosed with steel cover.
	PART 1 -  Cylinder Lock: Mortise type with [manufacturer's standard cylinder] [cylinder specified in Section 087100 "Door Hardware"] [cylinder specified in Section 087111 "Door Hardware (Descriptive Specification)"]; operated by key outside and [reces...
	PART 1 -  Sliding Doors: Fabricated from same mesh as partitions, with framing fabricated from 1-1/2-by-3/4-by-1/8-inch (38-by-19-by-3.2-mm) steel channels, banded with 1-1/2-by-1/8-inch (38-by-3.2-mm) flat steel bar cover plates on four sides.
	PART 1 -  Hardware: Two, four-wheel roller-bearing carriers, box track, and bottom guide channel for each door.
	PART 1 -  Retain "Padlock Lug" or "Cylinder Lock" Subparagraph below. In "Cylinder Lock" Subparagraph, recessed turn knob in fourth option is prevalent but may not comply with accessibility requirements if applicable.
	PART 1 -  Padlock Lug: Mortised into door framing and enclosed with steel cover.
	PART 1 -  Cylinder Lock: Mortise type with [manufacturer's standard cylinder] [cylinder specified in Section 087100 "Door Hardware"] [cylinder specified in Section 087111 "Door Hardware (Descriptive Specification)"]; operated by key outside and [reces...
	PART 1 -  Vertically Sliding Service Windows: Fabricated from same mesh and framing as panels and equipped with [a spring catch] [slide bolts] on each jamb to lock window in open position and a padlock lug to lock window in closed position. Include op...
	PART 1 -  Swinging Service Windows: Fabricated from same mesh and framing as panels and equipped with spring catch on strike jamb that locks window in closed position. Include opening frame in partition fabricated from 1-1/4-by-1/2-by-1/8-inch (32-by-...
	PART 1 -  Accessories:
	PART 1 -  "Sheet Metal Base" Subparagraph below is for wainscot panels.
	PART 1 -  Sheet Metal Base: [0.060-inch- (1.5-mm-)] [0.035-inch- (0.9-mm-)] thick steel sheet.
	PART 1 -  Adjustable Filler Panels: 0.060-inch- (1.5-mm-) thick steel sheet, capable of filling openings from 2 to 12 inches (50 to 300 mm).
	PART 1 -  Finish: [Hot-dip galvanized] [Shop primed for field painting] [Enamel finish] [Powder-coated finish] unless otherwise indicated.
	PART 1 -  Color: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.
	PART 1 -  HEAVY-DUTY WIRE MESH PARTITIONS
	PART 1 -  Mesh: 0.192-inch- (4.9-mm-) diameter steel wire woven into 2-inch (50-mm) diamond mesh or welded into 1-1/2-by-2-1/2-inch (38-mm-by-65-mm) rectangular mesh.
	PART 1 -  Vertical and Horizontal Panel Framing: 1-1/2-by-3/4-by-1/8-inch (38-by-19-by-3.2-mm) cold-rolled steel channels; with holes for 3/8-inch- (9.5-mm-) diameter bolts not more than 12 inches (300 mm) o.c.
	PART 1 -  Horizontal Panel Stiffeners: Two cold-rolled steel channels, 1 by 1/2 by 1/8 inch (25 by 13 by 3.2 mm), bolted or riveted toe to toe through mesh.
	PART 1 -  Top Capping Bars: 3-by-1-inch (76-by-25-mm) steel channels.
	PART 1 -  Option in "Posts for 90-Degree Corners" Paragraph below allows use of an alternative material that is standard with several manufacturers.
	PART 1 -  Posts for 90-Degree Corners: 1-1/2-by-1-1/2-by-1/8-inch (38-by-38-by-3.2-mm) steel angles or tubes[ or 2-by-2-by-0.075-inch (50-by-50-by-1.9-mm) cold-rolled steel angles or tubes], with holes for 3/8-inch- (9.5-mm-) diameter bolts aligning w...
	PART 1 -  Retain "Posts for Other-Than-90-Degree Corners" or "Adjustable Corner Posts" Paragraph below if other-than-90-degree corners are required.
	PART 1 -  Posts for Other-Than-90-Degree Corners: 2-inch- (50-mm) OD by 1/8-inch (3.2-mm) steel pipe or round tube, with holes for 3/8-inch- (9.5-mm-) diameter bolts aligning with bolt holes in vertical framing; with 1/4-inch (6.4-mm) steel base plates.
	PART 1 -  Adjustable Corner Posts: Two 1-1/2-by-3/4-by-1/8-inch (38-by-19-by-3.2-mm) cold-rolled, steel channels or 2-by-2-by-0.075-inch (50-by-50-by-1.9-mm) steel tubes connected by steel hinges at 36 inches (900 mm) o.c. attached to posts; with 1/4-...
	PART 1 -  Line Posts: 3-inch-by-4.1-lb (76-mm-by-1.9-kg) or 3-1/2-by-1-1/4-by-1/8-inch (89-by-32-by-3.2-mm) steel channels; with 1/4-inch (6.4-mm) steel base plates.
	PART 1 -  [Three-] [and] [Four-]Way Intersection Posts: 2-by-2-by-0.075-inch (50-by-50-by-1.9-mm) steel tubes, with holes for 3/8-inch- (9.5-mm-) diameter bolts aligned for bolting to adjacent panels; with 1/4-inch (6.4-mm) steel base plates.
	PART 1 -  Floor Shoes: Metal, not less than 2 inches (50 mm) high; sized to suit vertical framing, drilled for attachment to floor, and with set screws for leveling adjustment.
	PART 1 -  Swinging[ Dutch] Doors: Fabricated from same mesh as partitions, with framing fabricated from 1-1/2-by-3/4-by-1/8-inch (38-by-19-by-3.2-mm) steel channels, banded with 1-1/2-by-1/8-inch (38-by-3.2-mm) flat steel bar cover plates on four side...
	PART 1 -  Hinges: Full-surface type, 3-1/2-by-3-1/2-inch (89-by-89-mm) steel, three per door; bolted, riveted, or welded to door and jamb framing.
	PART 1 -  Retain "Padlock Lug" or "Cylinder Lock" Subparagraph below. In "Cylinder Lock" Subparagraph, recessed turn knob in fourth option is prevalent but may not comply with accessibility requirements if applicable.
	PART 1 -  Padlock Lug: Mortised into door framing and enclosed with steel cover.
	PART 1 -  Cylinder Lock: Mortise type with [manufacturer's standard cylinder] [cylinder specified in Section 087100 "Door Hardware"] [cylinder specified in Section 087111 "Door Hardware (Descriptive Specification)"]; operated by key outside and [reces...
	PART 1 -  Sliding Doors: Fabricated from same mesh as partitions, with framing fabricated from 1-1/2-by-3/4-by-1/8-inch (38-by-19-by-3.2-mm) steel channels, banded with 1-1/2-by-1/8-inch (38-by-3.2-mm) flat steel bar cover plates on four sides.
	PART 1 -  Hardware: Two, four-wheel roller-bearing carriers, box track, and bottom guide channel for each door.
	PART 1 -  Retain "Padlock Lug" or "Cylinder Lock" Subparagraph below. In "Cylinder Lock" Subparagraph, recessed turn knob in fourth option is prevalent but may not comply with accessibility requirements if applicable.
	PART 1 -  Padlock Lug: Mortised into door framing and enclosed with steel cover.
	PART 1 -  Cylinder Lock: Mortise type with [manufacturer's standard cylinder] [cylinder specified in Section 087100 "Door Hardware"] [cylinder specified in Section 087111 "Door Hardware (Descriptive Specification)"]; operated by key outside and [reces...
	PART 1 -  Vertically Sliding Service Windows: Fabricated from same mesh and framing as panels and equipped with [a spring catch] [slide bolts] on each jamb to lock window in open and closed positions. Include opening frame in partition fabricated from...
	PART 1 -  Swinging Service Windows: Fabricated from same mesh and framing as panels and equipped with spring catch on strike jamb that locks window in closed position. Include opening frame in partition fabricated from 1-1/4-by-1/2-by-1/8-inch (32-by-...
	PART 1 -  Accessories:
	PART 1 -  "Sheet Metal Base" Subparagraph below is for wainscot panels.
	PART 1 -  Sheet Metal Base: 0.060-inch- (1.5-mm-) thick, steel sheet.
	PART 1 -  Adjustable Filler Panels: 0.060-inch- (1.5-mm-) thick steel sheet, capable of filling openings from 2 to 12 inches (50 to 300 mm).
	PART 1 -  Finish: [Hot-dip galvanized] [Shop primed for field painting] [Enamel finish] [Powder-coated finish] unless otherwise indicated.
	PART 1 -  Color: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.
	PART 1 -  WIRE MESH CEILINGS
	PART 1 -  Wire mesh ceilings are typically installed along with wire mesh partitions. Revise this article if wire mesh ceilings are required to suit Project but wire mesh partitions are not. Consult manufacturers for recommendations.
	PART 1 -  Mesh, Framing, and Stiffeners: Fabricated from same mesh and framing as wire mesh partition panels.
	PART 1 -  Perimeter Partition Supports: [1-1/2-by-1-1/2-by-1/8-inch (38-by-38-by-3.2-mm)] [1-1/2-by-1-1/2-by-0.075-inch (38-by-38-by-1.9-mm)] steel angle, with holes for 1/4-inch- (6-mm-) diameter bolts aligned for bolting to top of wire mesh partitio...
	PART 1 -  Wall Supports: [1-1/2-by-1-1/2-by-1/8-inch (38-by-38-by-3.2-mm)] [1-1/2-by-1-1/2-by-0.075-inch (38-by-38-by-1.9-mm)] steel angle punched for attachment to wall and wire mesh ceiling panels.
	PART 1 -  Intermediate Supports: Steel I-beams or rectangular tubes, as recommended by manufacturer.
	PART 1 -  Intermediate Support Posts: [2-by-2-by-1/8-inch (50-by-50-by-3.2-mm)] [2-by-2-by-0.075-inch (50-by-50-by-1.9-mm)] steel tubes.
	PART 1 -  Finishes: Match adjacent wire mesh partitions.
	PART 1 -  FABRICATION
	PART 1 -  General: Fabricate wire mesh items from components of sizes not less than those indicated. Use larger-sized components as recommended by wire mesh item manufacturer. Furnish bolts, hardware, and accessories required for complete installation...
	PART 1 -  Fabricate wire mesh items to be readily disassembled.
	PART 1 -  Retain one of four options in "Welding" Subparagraph below; options are listed with best appearance and highest cost first.
	PART 1 -  Welding: Weld corner joints of framing and [grind smooth, leaving no evidence of joint] [finish sand] [remove spatter] [leave as applied].
	PART 1 -  [Standard-] [and] [Heavy-]Duty Wire Mesh Partitions: Fabricate wire mesh partitions with cutouts for pipes, ducts, beams, and other items indicated. Finish edges of cutouts to provide a neat, protective edge.
	PART 1 -  Mesh: [Securely clinch] [Weld] mesh to framing.
	PART 1 -  Framing: Fabricate framing with mortise and tenon corner construction.
	PART 1 -  Provide horizontal stiffeners as indicated or, if not indicated, as required by panel height and as recommended by wire mesh partition manufacturer. Weld horizontal stiffeners to vertical framing.
	PART 1 -  Retain one of first two subparagraphs below.
	PART 1 -  Fabricate wire mesh partitions with 3 to 4 inches (75 to 100 mm) of clear space between finished floor and bottom horizontal framing.
	PART 1 -  Fabricate wire mesh partitions with bottom horizontal framing flush with finished floor.
	PART 1 -  Doors: Align bottom of door with bottom of adjacent panels.
	PART 1 -  For doors that do not extend full height of partition, provide transom over door, fabricated from same mesh and framing as partition panels.
	PART 1 -  Hardware Preparation: Mortise, reinforce, drill, and tap doors and framing as required to install hardware.
	PART 1 -  Wire Mesh Ceilings: Fabricate wire mesh partitions with cutouts for pipes, ducts, beams, and other items indicated. Finish edges of cutouts to provide a neat, protective edge.
	PART 1 -  Mesh: [Securely clinch] [Weld] mesh to framing.
	PART 1 -  Framing: Fabricate framing with [mortise and tenon] [welded] corner construction.
	PART 1 -  Provide stiffeners as indicated or, if not indicated, as required by panel span and as recommended by wire mesh ceiling manufacturer. Weld stiffeners to framing.
	PART 1 -  STEEL AND IRON FINISHES
	PART 1 -  Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.
	PART 1 -  Preparation for Shop Priming: Prepare surfaces to comply with [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."] [SSPC-SP 3, "Power Tool Cleaning."]
	PART 1 -  Retain "Shop Priming," "Enamel Finish," or "Powder-Coat Finish" Paragraph below or insert another. Paint finish options for wire mesh units vary widely. For exact finish, insert names of coating manufacturers and products.
	PART 1 -  Shop Priming: Apply shop primer to uncoated surfaces of wire mesh units unless otherwise indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
	PART 1 -  Enamel Finish: Immediately after cleaning and pretreating, apply manufacturer's standard enamel finish, suitable for use indicated, with a minimum dry film thickness of [2 mils (0.05 mm)] <Insert dimension>.
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 1 -  Powder-Coat Finish: Immediately after cleaning and pretreating, apply manufacturer's standard baked-on powder-coat finish, suitable for use indicated, with a minimum dry film thickness of [2 mils (0.05 mm)] <Insert dimension>.
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 3 -  EXECUTION
	3.1 WIRE MESH PARTITIONS ERECTIONINSTALLATION
	A. Retain one of first two paragraphs below. Installation method in second paragraph allows vertical adjustment.
	A. Anchor wire mesh partitions to floor with 3/8-inch- (9.5-mm-) diameter postinstalled expansion anchors at 12 inches (300 mm) o.c. through anchor clips located at each post and corner. Shim anchor clips as required to achieve level and plumb install...
	B. Install in accordance with manufacturer’s installation instructions and approved shop drawings.
	C. After installation, touch-up damaged finish with paint supplied by manufacturer and matching original coating.
	Anchor wire mesh partitions to floor with 3/8-inch- (9.5-mm-) diameter postinstalled expansion anchors at 12 inches (305 mm) o.c. through floor shoes located at each post and corner. Adjust wire mesh partition posts in floor shoes to achieve level and...
	Anchor wire mesh partitions to walls at 12 inches (305 mm) o.c. through back corner panel framing.
	Secure top capping bars to top framing channels with 1/4-inch- (6-mm-) diameter "U" bolts spaced not more than 28 inches (700 mm) o.c.
	Provide line posts at locations indicated.
	Retain first paragraph below if required.
	Provide seismic supports and bracing as indicated or, if not indicated, as recommended by manufacturer and as required for stability, extending and fastening members to supporting structure.
	Retain first paragraph below if custom-width wire mesh partition panels are not required and dimensions are not indicated on Drawings.
	Where standard-width wire mesh partition panels do not fill entire length of run, provide adjustable filler panels to fill openings.
	Install doors complete with door hardware.
	Install service windows complete with window hardware.
	Weld or bolt sheet metal bases to [wire mesh partitions] [and] [doors] [where indicated].
	WIRE MESH CEILINGS ERECTION
	Anchor wall support angle to walls at 12 inches (300 mm) o.c.
	Attach wire mesh ceiling panels to wall support angles with bolts at 12 inches (305 mm) o.c.
	Attach wire mesh ceiling panels to wire mesh partitions with slotted angles bolted to sides of ceiling panels and to top of partitions at 12 inches (305 mm) o.c.
	Attach wire mesh ceiling panels to intermediate supports as recommended by manufacturer.
	Retain paragraph below if required.
	Provide seismic supports and bracing as indicated or, if not indicated, as recommended by manufacturer and as required for stability, extending and fastening members to supporting structure.
	ADJUSTING AND CLEANING
	Adjust [doors] [gates] [service windows] to operate smoothly and easily, without binding or warping. Adjust hardware to function smoothly. Confirm that latches and locks engage accurately and securely without forcing or binding.
	Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with ASTM A780/A780M.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 5, “Exterior Perforated Panels” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in perforated...



	061000 - Rough Carpentry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	1. Framing with engineered wood products.
	1. Shear wall panels.
	1. Rooftop equipment bases and support curbs.
	2. Wood blocking[, cants,]  and nailers.
	3. Wood furring[ and grounds].


	1.1 Wood sleepers.
	1.1 Plywood backing panels.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and Masterworks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 WOOD PRODUCTS, GENERAL
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click to insert sustainable design text for certified wood.>
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Grade lumber by an agency certified by the ...
	1. Factory mark each piece of lumber with grade stamp of grading agency.


	1.1 Retain only first option in first subparagraph below if authorities having jurisdiction require grade stamps on all materials.
	1.1 For exposed lumber indicated to receive a stained or natural finish, [mark grade stamp on end or back of each piece] [or] [omit grade stamp and provide certificates of grade compliance issued by grading agency].
	1.1 Revise subparagraph below if rough lumber is acceptable for all work.
	1.1 Dress lumber, S4S, unless otherwise indicated.
	1.1 Retain one of three options in "Maximum Moisture Content of Lumber" Paragraph below, or delete paragraph if green lumber is acceptable in all thicknesses. Verify availability of lumber with 15 percent maximum moisture content before retaining. Lum...
	1.1 Maximum Moisture Content of Lumber: [19 percent] [15 percent for 2-inch nominal (38-mm actual) thickness or less; 19 percent for more than 2-inch nominal (38-mm actual) thickness] [19 percent for 2-inch nominal (38-mm actual) thickness or less; no...
	1.1 Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1.1 Allowable design stresses, as published by manufacturer, shall meet or exceed those indicated. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing pe...
	1.1 WOOD-PRESERVATIVE-TREATED LUMBER
	1.1 Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with gr...
	1.1 See the Evaluations for information about treatment chemicals.
	1.1 Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.[ Do not use inorganic boron (SBX) for sill plates.]
	1.1 Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or that does not comply with requirements for untreated material.
	1.1 Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	1.1 Retain first option in "Application" Paragraph below and delete list that follows if all rough carpentry must be treated with wood preservative. Coordinate paragraph and list with requirements for fire-retardant-treated materials; wood cannot be b...
	1.1 Application: Treat [all rough carpentry unless otherwise indicated.] [items indicated on Drawings, and the following:]
	1.1 Retain first subparagraph below if Project includes wood adjacent to roofing or waterproofing.
	1.1 Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	1.1 Wood sills, sleepers, blocking, [furring,] [stripping,] and similar concealed members in contact with masonry or concrete.
	1.1 Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	1.1 Wood framing members that are less than 18 inches (460 mm) above the ground in crawlspaces or unexcavated areas.
	1.1 Wood floor plates that are installed over concrete slabs-on-grade.
	1.1 Insert other items that require treatment but are not likely to be indicated on Drawings.
	1.1 FIRE-RETARDANT-TREATED MATERIALS
	1.1 General: Where fire-retardant-treated materials are indicated, materials shall comply with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by...
	1.1 Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 2...
	1.1 Exterior type is suitable for both exterior and interior applications. Interior type is only for interior applications.
	1.1 Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations a...
	1.1 Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D3201 at 92 percent relative humidity. Use where exterior type is not indicated.
	1.1 Retain option in first paragraph below if required for plywood backing panels.
	1.1 Kiln-dry lumber after treatment to maximum moisture content of 19 percent.[ Kiln-dry plywood after treatment to maximum moisture content of 15 percent.]
	1.1 Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	1.1 Retain first option in "Application" Paragraph below and delete list that follows if all rough carpentry must be treated with fire retardant. Coordinate paragraph and list with requirements for wood-preservative-treated materials; wood cannot be b...
	1.1 Application: Treat [all rough carpentry unless otherwise indicated.] [items indicated on Drawings, and the following:]
	1.1 Framing for raised platforms.
	1.1 Framing for stages.
	1.1 Concealed blocking.
	1.1 Framing for non-load-bearing partitions.
	1.1 Framing for non-load-bearing exterior walls.
	1.1 Roof construction.
	1.1 Plywood backing panels.
	1.1 Insert other items that require treatment but are not likely to be indicated on Drawings.
	2.2 DIMENSION LUMBER FRAMING
	A. "Non-Load-Bearing Interior Partitions" and "Framing Other Than Non-Load-Bearing Partitions" paragraphs below provide choices for specifying different categories of framing.
	A. Non-Load-Bearing Interior Partitions: [Construction or No. 2] [Construction, Stud, or No. 3] [Standard, Stud, or No. 3] grade.
	1. Application: [All interior partitions] [Interior partitions not indicated as load bearing].


	1.1 Species:
	1.1 Usually retain all species below that meet requirements except those unavailable in Project's location.
	1.1 Southern pine or mixed southern pine; SPIB.
	1.1 Northern species; NLGA.
	1.1 Eastern softwoods; NeLMA.
	1.1 Western woods; WCLIB or WWPA.
	1.1 Framing Other Than Non-Load-Bearing Partitions: [No. 2] [Construction or No. 2] [Construction, Stud, or No. 3] grade.
	1.1 Application: Framing other than [interior partitions] [interior partitions not indicated as load bearing].
	1.1 Species:
	1.1 Usually retain all species below that meet requirements except those unavailable in Project's location. Species groups are listed in order of decreasing strength (extreme fiber in bending).
	1.1 Hem-fir (north); NLGA.
	1.1 Southern pine; SPIB.
	1.1 Douglas fir-larch; WCLIB or WWPA.
	1.1 Delete "Southern pine; SPIB" Subparagraph above if retaining first subparagraph below.
	1.1 Southern pine or mixed southern pine; SPIB.
	1.1 Spruce-pine-fir; NLGA.
	1.1 Douglas fir-south; WWPA.
	1.1 Hem-fir; WCLIB or WWPA.
	1.1 Douglas fir-larch (north); NLGA.
	1.1 Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	1.1 "Framing Other Than Non-Load-Bearing Partitions" Paragraph below is an example of a performance requirement that can be used instead of "Framing Other Than Non-Load-Bearing Partitions" Paragraph above.
	1.1 Framing Other Than Non-Load-Bearing Partitions: Any species and grade with a modulus of elasticity of at least [1,500,000 psi (10 350 MPa)] [1,300,000 psi (8970 MPa)] [1,100,000 psi (7590 MPa)] [1,000,000 psi (6900 MPa)] [900,000 psi (6210 MPa)] a...
	1.1 Application: Framing other than [interior partitions] [interior partitions not indicated as load-bearing].
	1.1 Retain "Exposed Framing" Paragraph below for high-quality appearance. Delete if not applicable or if grade and species retained above are suitable. See the Evaluations.
	1.1 Exposed Framing: Hand-select material for uniformity of appearance and freedom from characteristics, on exposed surfaces and edges, that would impair finish appearance, including decay, honeycomb, knot-holes, shake, splits, torn grain, and wane.
	1.1 Species and Grade: As indicated above for load-bearing construction of same type.
	1.1 ENGINEERED WOOD PRODUCTS
	1.1 <Double click to insert sustainable design text for composite wood products.>
	1.1 Remaining paragraphs below are examples of descriptive and property requirements based on Product Data of various manufacturers. Verify that current products comply or revise to suit Project. See the Evaluations.
	1.1 Laminated-Veneer Lumber: Structural composite lumber made from wood veneers with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and manufactured with an exterior-type adhesive complying with ASTM D2559.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Extreme Fiber Stress in Bending, Edgewise: [3100 psi (21.3 MPa)] [2900 psi (20.0 MPa)] [2600 psi (17.9 MPa)] [2250 psi (15.5 MPa)] <Insert value> for 12-inch nominal- (286-mm actual-) depth members.
	1.1 Modulus of Elasticity, Edgewise: [2,000,000 psi (13 700 MPa)] [1,800,000 psi (12 400 MPa)] [1,500,000 psi (10 300 MPa)] <Insert value>.
	1.1 Insert other properties of laminated-veneer lumber here if critical.
	1.1 Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or structural composite lumber flanges and wood-based structural panel webs, let into and bonded to flanges. Comply with material requirements of and with structural ca...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain one option in "Web Material" Subparagraph below. Flange material is determined by performance rating. See the Evaluations in Section 061600 "Sheathing" for information about durability classifications of plywood and OSB.
	1.1 Web Material: [Either OSB or plywood, complying with DOC PS 1 or DOC PS 2, Exposure 1] [Plywood, complying with DOC PS 1 or DOC PS 2, Exposure 1] [Plywood, complying with DOC PS 1, Exterior grade].
	1.1 Structural Properties: Depths and design values not less than those indicated.
	1.1 APA-EWS ratings referenced in subparagraph below are easy to designate structural properties required, but retaining below may reduce competition by eliminating manufacturers that do not participate in APA-EWS program. See the Evaluations.
	1.1 Comply with APA PRI-400. Factory mark I-joists with APA-EWS trademark indicating nominal joist depth, joist class, span ratings, mill identification, and compliance with APA-EWS standard.
	1.1 Retain "Rim Boards" Paragraph if required for use with wood I-joists. I-joist blocking can also be used, but rim board is stronger and requires less labor.
	1.1 Rim Boards: Product designed to be used as a load-bearing member and to brace wood I-joists at bearing ends, complying with research or evaluation report for I-joists.
	1.1 Manufacturer: Provide products by same manufacturer as I-joists.
	1.1 Usually retain all options in "Material" Subparagraph below.
	1.1 Material: [All-veneer product] [glued-laminated wood] [or] [product made from any combination solid lumber, wood strands, and veneers].
	1.1 Thickness: [1 inch (25 mm)] [1-1/8 inches (28 mm)] [1-1/4 inches (32 mm)].
	1.1 Referencing APA-EWS standard may reduce competition by eliminating manufacturers that do not participate in APA-EWS program. See the Evaluations.
	1.1 Comply with APA PRR-401, [rim board] [rim board plus] grade. Factory mark rim boards with APA-EWS trademark indicating thickness, grade, and compliance with APA-EWS standard.
	1.1 Insulated Rim Boards: Insulated product designed to be used as a load-bearing member and to brace wood I-joists at bearing ends, complying with research/evaluation report for I-joists.
	1.1 Manufacturer: Provide products by same manufacturer as I-joists.
	1.1 Usually retain all options in "Rim Board Material" Subparagraph below.
	1.1 Rim Board Material: [All-veneer product] [glued-laminated wood] [or] [product made from any combination solid lumber, wood strands, and veneers].
	1.1 Rim Board Thickness: [1 inch (25 mm)] [1-1/8 inches (28 mm)] [1-1/4 inches (32 mm)].
	1.1 Insulation: 1-1/2-inch- (38-mm-) thick polyisocyanurate foam complying with ASTM C1289.
	1.1 Inside Facing: 7/16-inch- (11-mm-) thick OSB.
	1.1 Referencing APA-EWS standard may reduce competition by eliminating manufacturers that do not participate in APA-EWS program. See the Evaluations.
	1.1 Comply with APA PRR-401, [rim board] [rim board plus] grade. Factory mark rim boards with APA-EWS trademark indicating thickness, grade, and compliance with APA-EWS standard.
	1.1 SHEAR WALL PANELS
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Wood-Framed Shear Wall Panels: Prefabricated assembly consisting of wood perimeter framing, tie downs, and Exposure I, Structural I plywood or OSB sheathing.
	1.1 Steel-Framed Shear Wall Panels: Prefabricated assembly consisting of cold-formed galvanized-steel panel, steel top and bottom plates, and wood studs.
	1.1 Allowable design loads, as published by manufacturer, shall meet or exceed those [indicated] [of basis-of-design products] [of products of manufacturers listed]. Manufacturer's published values shall be determined from empirical data or by rationa...
	2.3 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	1. Rooftop equipment bases and support curbs.
	1. Cants.
	3. Furring.

	A. Grounds.
	B. Dimension Lumber Items: [Construction or No. 2] [Standard, Stud, or No. 3] grade lumber of any species.

	1.1 Retain "Concealed Boards" Paragraph below for furring, grounds, and nailing strips if required, and for truss bracing specified by referencing this Section.
	1.1 Concealed Boards: [15] [19] percent maximum moisture content and [any of ]the following species and grades:
	1.1 Revise list below; usually retain all species that meet requirements except those unavailable in Project's location. Species groups below are not necessarily of equal quality even when of same grade.
	1.1 Mixed southern pine or southern pine; No. [2] [3] grade; SPIB.
	1.1 Eastern softwoods; No. [2] [3] Common grade; NeLMA.
	1.1 Northern species; No. [2] [3] Common grade; NLGA.
	1.1 Western woods; [Construction or No. 2 Common] [Standard or No. 3 Common] grade; WCLIB or WWPA.
	1.1 PLYWOOD BACKING PANELS
	1.1 See the Evaluations in Section 061600 "Sheathing" for information on plywood grades.
	1.1 Equipment Backing Panels: Plywood, DOC PS 1, [Exterior, A-C] [Exterior, C-C Plugged] [Exposure 1, C-D Plugged], [fire-retardant treated,] in thickness indicated or, if not indicated, not less than [1/2-inch (13-mm)] [3/4-inch (19-mm)] nominal thic...
	2.4 FASTENERS
	A. General: Fasteners shall be of size and type indicated and shall comply with requirements specified in this article for material and manufacture.
	A. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners[ with hot-dip zinc coating complying with ASTM A153/A153M] [of Type 304 stainless steel].
	B. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	A. ICC-ES AC01 and ICC-ES AC193 are for mechanical anchors in masonry and concrete respectively, ICC-ES AC58 and ICC-ES AC308 are for adhesive anchors in masonry and concrete.
	C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on [ICC-ES AC01, ] [ICC-ES AC58,] [ICC-ES AC193] [or] [ICC-ES AC308] as appropriate for the substrate.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Framing with Engineered Wood Products: Install engineered wood products to comply with manufacturer's written instructions.
	C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate  [furring, ]nailers, blocking, [grounds, ]and similar supports to comply with requirem...
	D. Install shear wall panels to comply with manufacturer's written instructions.
	E. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	F. Do not splice structural members between supports unless otherwise indicated.
	G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	A. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated., complying with the following:


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per for all bid items and bid alternate bid items shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in the Project, complete in pl...



	079200 - Joint Sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. 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 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: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations.

	2.2 SILICONE JOINT SEALANTS
	A. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Use NT.

	2.3 JOINT-SEALANT BACKING
	A. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.

	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 C1193 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 C1193 unless otherwise indicated.

	F. Joint-Sealant Application: Exterior and interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed surfaces of exterior walls.
	b. Tile control and expansion joints.
	c. Vertical joints on exposed surfaces of walls and partitions.
	d. Other joints as indicated on Drawings.

	2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
	3. Joint-Sealant Color: White.



	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 7, “Interior Floor Finishes” and Bid Item No. 8, “Interior Wall and Ceiling Finishes”. shall include full compensation for furnishing all labor, materials, tools, equipment, and incide...



	081113 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	1.1 Retain or delete this article in all Sections of Project Manual.
	1.1 Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.1 SUMMARY
	A. Section includes:
	1. Interior standard steel doors and frames.
	2. Exterior standard steel doors and frames.


	1.1 Interior custom hollow-metal doors and frames.
	1.1 Exterior custom hollow-metal doors and frames.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for EPDs and HPDs.>
	A. Retain "Shop Drawings" Paragraph below if applicable. ANSI/SDI A250.8 indicates that manufacturer's published details can replace Shop Drawings for hollow-metal doors and frames unless otherwise indicated.
	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.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	1.1 MANUFACTURERS
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 PERFORMANCE REQUIREMENTS
	1.1 Revise "Fire-Rated Assemblies" Paragraph below to allow neutral pressure testing if required and as acceptable to authorities having jurisdiction. Retain option if temperature-rise-rated assemblies are required.
	1.1 Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings[ and temperature-rise limits] indicated on Drawings, ...
	1.1 Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in compliance with NFPA 105.
	1.1 Retain "Temperature-Rise Limit" Subparagraph below if required and coordinate with option in "Fire-Rated Assemblies" Paragraph above. The IBC allows an exception for buildings equipped throughout with fire-suppression sprinklers.
	1.1 Temperature-Rise Limit: [Where indicated on Drawings] [At vertical exit enclosures and exit passageways], provide doors that have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 minutes of ...
	1.1 Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 2...
	1.1 Retain "Thermally Rated Door Assemblies" Paragraph below if required. The IECC requires testing per NFRC 100, but hollow-metal door and frame manufacturers generally provide test results per ASTM C1363 or ASTM E1423. Values in options are examples...
	1.1 Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than [0.50 deg Btu/F x h x sq. ft. (2.84 W/K x sq. m)] [0.40 deg Btu/F x h x sq. ft. (2.27 W/K x sq. m)] [0.38 deg Btu/F x h x sq. ft. (2.16 W/K x sq. m)] <Insert U...
	2.1 INTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Retain this article to specify interior hollow-metal doors and frames meeting requirements of SDI. Use of the term "standard" in article title reflects the term used in SDI standard. Many options are available from manufacturers, and some customiza...
	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.
	A. "Standard-Duty Doors and Frames," "Heavy-Duty Door and Frames," "Extra-Heavy-Duty Doors and Frames," and "Maximum-Duty Doors and Frames" paragraphs below describe various door- and frame-assembly types produced to SDI requirements; if Project conta...
	A. "Standard-Duty Doors and Frames" Paragraph below describes interior-use assemblies fabricated to SDI requirements and containing doors with 0.032-inch- (0.8-mm-) thick, (nominal 20-gage) face sheets and laminated cores.
	A. Standard-Duty Doors and Frames: ANSI/SDI A250.8, Level 1; ANSI/SDI A250.4, Level C. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	A. Doors:
	A. Type: As indicated in the Door and Frame Schedule.
	A. Thickness: [1-3/4 inches (44.5 mm)] [1-3/8 inches (34.9 mm)].
	A. Revise "Face" Subparagraph below if embossed or textured faces are required.
	A. Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.032 inch (0.8 mm).
	A. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
	A. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	A. Core: [Manufacturer's standard] [Kraft-paper honeycomb] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	A. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	A. Frames:
	A. Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.042 inch (1.0 mm).
	A. [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	A. Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].
	A. "Heavy-Duty Doors and Frames" Paragraph below describes interior-use assemblies fabricated to SDI requirements and containing doors with 0.042-inch- (1.0-mm-) thick, (nominal 18-gage) face sheets and laminated cores.
	A. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	A. Doors:
	A. Type: As indicated in the Door and Frame Schedule.
	A. Thickness: 1-3/4 inches (44.5 mm).
	A. Revise "Face" Subparagraph below if embossed or textured faces are required.
	A. Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.042 inch (1.0 mm).
	A. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
	A. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	A. Core: [Manufacturer's standard] [Kraft-paper honeycomb] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	A. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	A. Frames:
	A. Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm).
	A. [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	A. Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].
	A. "Extra-Heavy-Duty Doors and Frames" Paragraph below describes interior-use assemblies fabricated to SDI requirements and containing doors with 0.053-inch- (1.3-mm-) thick, (nominal 16-gage) face sheets and laminated cores.
	A. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches (44.5 mm).
	a. Revise "Face" Subparagraph below if embossed or textured faces are required.
	c. Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm).
	d. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless] [Model 3, Stile and Rail].
	a. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	e. Core: [Manufacturer's standard] [Kraft-paper honeycomb] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].

	1. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	2. Frames:
	a. Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm).
	a. [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	b. Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].



	1.1 "Maximum-Duty Doors and Frames" Paragraph below describes interior-use assemblies fabricated to SDI requirements and containing doors with 0.067-inch- (1.7-mm-) thick, (nominal 14-gage) face sheets and laminated cores.
	1.1 Maximum-Duty Doors and Frames: ANSI/SDI A250.8, Level 4; ANSI/SDI A250.4, Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.067 inch (1.7 mm).
	1.1 Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
	1.1 Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subpara...
	1.1 Core: [Manufacturer's standard] [Kraft-paper honeycomb] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	1.1 Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	1.1 Frames:
	1.1 Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.067 inch (1.7 mm).
	1.1 [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	1.1 Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].
	2.2 EXTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Retain this article to specify exterior hollow-metal doors and frames meeting requirements of SDI. Use of the term "standard" in article title reflects the term used in SDI standard. Many options are available from manufacturers, and some customiza...
	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.
	A. "Heavy-Duty Door and Frames," "Extra-Heavy-Duty Doors and Frames," and "Maximum-Duty Doors and Frames" paragraphs below describe various door- and frame-assembly types produced to SDI requirements; if Project contains more than one type, retain eac...
	A. "Heavy-Duty Doors and Frames" Paragraph below describes exterior-use assemblies fabricated to SDI requirements and containing doors with 0.042-inch- (1.0-mm-) thick, (nominal 18-gage) face sheets and laminated cores.
	A. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	A. Doors:
	A. Type: As indicated in the Door and Frame Schedule.
	A. Thickness: 1-3/4 inches (44.5 mm).
	A. Revise "Face" Subparagraph below if embossed or textured faces are required.
	A. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch (1.0 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	A. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
	A. ANSI/SDI A250.8 allows the edge bevel to be determined by manufacturer unless otherwise indicated.
	A. Edge Bevel: [Bevel lock and hinge edges 1/8 inch in 2 inches (3.2 mm in 51 mm)] [Bevel lock edge 1/8 inch in 2 inches (3.2 mm in 51 mm)] [Provide manufacturer's standard beveled or square edges].
	A. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	A. Bottom Edges: Close bottom edges of doors[ where required for attachment of weather stripping] 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.
	A. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	A. Core: [Manufacturer's standard] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	A. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener with insulation] [laminated mineral board] core for fire-rated doors.
	A. Frames:
	A. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	A. Some manufacturers have thermally broken frames available; revise "Construction" Subparagraph below if required.
	A. Construction: [Knocked down] [Face welded] [Full profile welded].
	A. "Extra-Heavy-Duty Doors and Frames" Paragraph below describes exterior-use assemblies fabricated to SDI requirements and containing doors with 0.053-inch- (1.3-mm-) thick, (nominal 16-gage) face sheets and laminated cores.
	A. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	A. Doors:
	A. Type: As indicated in the Door and Frame Schedule.
	A. Thickness: 1-3/4 inches (44.5 mm).
	A. Revise "Face" Subparagraph below if embossed or textured faces are required.
	A. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	A. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless] [Model 3, Stile and Rail].
	A. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	A. Bottom Edges: Close bottom edges of doors[ where required for attachment of weather stripping] 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.
	A. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	A. Core: [Manufacturer's standard] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	A. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener with insulation] [laminated mineral board] core for fire-rated doors.
	A. Frames:
	A. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	A. Some manufacturers have thermally broken frames available; revise "Construction" Subparagraph below if required.
	A. Construction: [Knocked down] [Face welded] [Full profile welded].
	A. "Maximum-Duty Doors and Frames" Paragraph below describes exterior-use assemblies fabricated to SDI requirements and containing doors with 0.067-inch- (1.7-mm-) thick, (nominal 14-gage) face sheets and laminated cores.
	A. Maximum-Duty Doors and Frames: ANSI/SDI A250.8, Level 4; ANSI/SDI A250.4, Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches (44.5 mm).
	a. Revise "Face" Subparagraph below if embossed or textured faces are required.
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	d. Edge Construction: [Model 1, Full Flush] [Model 2, Seamless].
	e. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	f. Bottom Edges: Close bottom edges of doors[ where required for attachment of weather stripping] 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.
	a. Unless otherwise indicated, ANSI/SDI A250.8 permits manufacturers to choose core types, including kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral board, or vertical steel stiffener. Retain first option in "Core" Subparag...
	a. Core: [Manufacturer's standard.] [Polystyrene] [Polyurethane] [Polyisocyanurate] [Vertical steel stiffener].
	g. Fire-Rated Core: Manufacturer's standard [vertical steel stiffener with insulation] [laminated mineral board] core for fire-rated doors.

	2. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm), with minimum [A40 (ZF120)] [A60 (ZF180)] coating.
	a. Some manufacturers have thermally broken frames available; revise "Construction" Subparagraph below if required.
	b. Construction: [Knocked down] [Face welded] [Full profile welded].



	1.1 INTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES
	1.1 Retain this article to specify interior hollow-metal doors and frames meeting requirements of HMMA. Use of the term "custom" in article title reflects the term used in HMMA standards. Many options are available from manufacturers, and some customi...
	1.1 "Hollow-Metal Doors and Frames," "Commercial Doors and Frames," and "Commercial Laminated Doors and Frames" paragraphs below describe various door- and frame-assembly types produced to HMMA requirements; if Project contains more than one type, ret...
	1.1 "Hollow-Metal Doors and Frames" Paragraph below describes interior-use assemblies fabricated to HMMA requirements and containing doors with 0.032-inch- (0.8-mm-) thick, (nominal 20-gage) face sheets and steel-stiffened cores. See "Commercial Lamin...
	1.1 Hollow-Metal Doors and Frames: NAAMM-HMMA 860; ANSI/SDI A250.4, Physical Performance Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of [0.032 inch (0.8 mm)] [0.042 inch (1.0 mm)] [0.053 inch (1.3 mm)].
	1.1 In "Edge Construction" Subparagraph below, first option is unavailable with doors using 0.032-inch- (0.8-mm-) thick, face sheets.
	1.1 Edge Construction: [Continuously welded with no] [Projection or tack welded with no] [Interlocking with] [Projection or tack welded with] visible seam.
	1.1 Core: Steel stiffened.
	1.1 Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	1.1 Frames:
	1.1 Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm).
	1.1 [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	1.1 Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].
	1.1 "Commercial Doors and Frames" Paragraph below describes interior-use assemblies fabricated to HMMA requirements and containing doors with 0.042-inch- (1.0-mm-) thick, (nominal 18-gage) face sheets and steel-stiffened cores.
	1.1 Commercial Doors and Frames: NAAMM-HMMA 861; ANSI/SDI A250.4, Physical Performance Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.042 inch (1.0 mm).
	1.1 Edge Construction: Continuously welded with no visible seam.
	1.1 Core: Steel stiffened.
	1.1 Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	1.1 Frames:
	1.1 Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm), except 0.067 inch (1.7 mm) for openings exceeding 4 feet (1219 mm) wide.
	1.1 [Sidelite] [and] [Transom] Frames: Fabricated from same material as adjacent door frame.
	1.1 Construction: [Face] [Full profile] welded.
	1.1 "Commercial Laminated Doors and Frames" Paragraph below describes interior-use assemblies fabricated to HMMA requirements and containing doors with 0.053-inch- (1.3-mm-) thick, (nominal 16-gage); 0.042-inch- (1.0-mm-) thick, (nominal 18-gage); or ...
	1.1 Commercial Laminated Doors and Frames: NAAMM-HMMA 867; ANSI/SDI A250.4, Physical Performance Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of [0.032 inch (0.8 mm)] [0.042 inch (1.0 mm)] [0.053 inch (1.3 mm)].
	1.1 Edge Construction: [Continuously welded with no visible seam] [Interlocking with visible seam] [Interlocking with no visible seam] [Projection, spot, or tack welded with or without visible seams].
	1.1 Core: [Kraft-paper honeycomb] [Polyisocyanurate] [Polystyrene] [Polyurethane] [Vertical steel stiffener].
	1.1 Fire-Rated Core: Manufacturer's standard [vertical steel stiffener] [laminated mineral board] core for fire-rated [and temperature-rise-rated ]doors.
	1.1 Frames:
	1.1 Materials: [Uncoated] [Metallic-coated] steel sheet, minimum thickness of 0.053 inch (1.3 mm).
	1.1 [Sidelite] [and] [Transom] Frames: Fabricated from same thickness material as adjacent door frame.
	1.1 Construction: [Knocked down] [Slip-on drywall] [Face welded] [Full profile welded].
	1.1 EXTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES
	1.1 Retain this article to specify exterior hollow-metal doors and frames meeting requirements of HMMA. Use of the term "custom" in article title reflects the term used in HMMA standards. Many options are available from manufacturers, and some customi...
	1.1 "Commercial Doors and Frames" and "Commercial Laminated Doors and Frames" paragraphs below describe various door- and frame-assembly types produced to HMMA requirements; if Project contains more than one type, retain each applicable paragraph and ...
	1.1 "Commercial Doors and Frames" Paragraph below describes exterior-use assemblies fabricated to HMMA requirements and containing doors with 0.053-inch- (1.3-mm-) thick, (nominal 16-gage) face sheets and steel-stiffened cores.
	1.1 Commercial Doors and Frames: NAAMM-HMMA 861; ANSI/SDI A250.4, Physical Performance Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.30 mm), with minimum G60 or A60 (ZF180) coating.
	1.1 Edge Construction: Continuously welded with no visible seam.
	1.1 Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	1.1 Bottom Edges: Close bottom edges of doors[ where required for attachment of weather stripping] 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.
	1.1 Coordinate core type with thermal requirements in "Thermally Rated Door Assemblies" Paragraph in "Performance Requirements" Article.
	1.1 Core: Steel stiffened.
	1.1 Frames:
	1.1 Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), except 0.067 inch (1.7 mm) for openings exceeding 4 feet (1219 mm) wide; with minimum G60 or A60 (ZF180) coating.
	1.1 Some manufacturers have thermally broken frames available; revise "Construction" Subparagraph below if required.
	1.1 Construction: [Face] [Full profile] welded.
	1.1 "Commercial Laminated Doors and Frames" Paragraph below describes exterior-use assemblies fabricated to HMMA requirements and containing doors with 0.053-inch- (1.3-mm-) thick, (nominal 16-gage), or 0.042-inch- (1.0-mm-) thick, (nominal 18-gage), ...
	1.1 Commercial Laminated Doors and Frames: NAAMM-HMMA 867; ANSI/SDI A250.4, Physical Performance Level A. [At locations indicated in the Door and Frame Schedule] <Insert locations>.
	1.1 Doors:
	1.1 Type: As indicated in the Door and Frame Schedule.
	1.1 Thickness: 1-3/4 inches (44.5 mm).
	1.1 Revise "Face" Subparagraph below if embossed or textured faces are required.
	1.1 Face: Metallic-coated steel sheet, minimum thickness of [0.053 inch (1.3 mm)] [0.042 inch (1.0 mm)], with minimum G60 or A60 (ZF180) coating.
	1.1 Edge Construction: [Continuously welded with no visible seam] [Interlocking with visible seam] [Interlocking with no visible seam] [Projection, spot, or tack welded with or without visible seams].
	1.1 Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	1.1 Bottom Edges: Close bottom edges of doors[ where required for attachment of weather stripping] 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.
	1.1 Coordinate core type with thermal requirements in "Thermally Rated Door Assemblies" Paragraph in "Performance Requirements" Article.
	1.1 Core: [Kraft-paper honeycomb] [Polyisocyanurate] [Polystyrene] [Polyurethane] [Vertical steel stiffener].
	1.1 Frames:
	1.1 Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with minimum G60 or A60 (ZF180) coating.
	1.1 Some manufacturers have thermally broken frames available; revise "Construction" Subparagraph below if required.
	1.1 Construction: [Knocked down] [Face welded] [Full profile welded].
	1.1 BORROWED LITES
	1.1 Fabricate of [uncoated] [metallic-coated] steel sheet, minimum thickness of [0.053 inch (1.3 mm)] [0.042 inch (1.0 mm)].
	1.1 Construction: [Knocked down] [Face welded] [Full profile welded].
	1.1 Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of metal...
	1.1 Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	2.3 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 (610 mm) of frame height above 7 feet (2.1 m).
	3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with expansion shields or inserts, with manufacturer's standard pipe spacer.

	B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	A. Retain "Floor Anchors for Concrete Slabs with Underlayment" Paragraph below when using flowable underlayment over slabs or floor structure.
	A. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension clips, allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at top of underlayment.
	C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z (12G) coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, Class B.


	2.4 MATERIALS
	A. <Double click to insert sustainable design text for recycled content.>
	A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.
	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.
	F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for combus...
	G. Glazing: Comply with requirements in Section 088000 "Glazing."

	2.5 FABRICATION
	A. Retain "Door Astragals" Paragraph below if astragals are required for fire-protection rating.
	A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 mm) beyond edge of door on which astragal is mounted or as required to ...
	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. [Sidelite] [and] [Transom Bar] Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by welding[, or by rigid mechanical anchors].
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.

	A. 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.
	A. Double-Door Frames: Drill stop in head jamb to receive two 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 ANSI/SDI A250.6, the Door Hardware Sche...
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.


	1.1 Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with [butted] [or] [mitered] hairline joints.
	1.1 Provide stops and moldings flush with face of door, and with [beveled] [square] stops unless otherwise indicated.
	1.1 Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	1.1 Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames. Provide loose stops and moldings on inside of hollow-metal doors and frames.
	1.1 Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.
	1.1 Provide stops for installation with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each corner.
	2.6 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/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. Retain first paragraph below for installation of welded frames.
	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. In "Hollow-Metal Frames" Paragraph below, retain option for SDI or NAAMM-HMMA installation standard to match standards organization cited for fabrication.
	A. Hollow-Metal Frames: Comply with [ANSI/SDI A250.11] [NAAMM-HMMA 840].
	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.
	a. Where frames are fabricated in sections, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. Touch-up finishes.
	b. Install frames with removable stops located on secure side of opening.

	2. Fire-Rated Openings: Install frames according to NFPA 80.
	3. Floor Anchors: Secure with postinstalled expansion anchors.
	a. Retain first subparagraph below if permitted.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	1. Retain first subparagraph below if required. Insulation may help reduce sound transmission.
	1. Solidly pack mineral-fiber insulation inside frames.
	1. Retain "Masonry Walls" Subparagraph below only when required. Grouting of frames is not recommended by SDI. See the Evaluations.
	1. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout or mortar.
	1. Retain option in "In-Place Concrete or Masonry Construction" Subparagraph below if required.
	1. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors.[ Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.]
	4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.


	A. Add text if grouting frames is required. Industry recommendations discourage grouting. See the Evaluations.
	B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.
	1. In "Non-Fire-Rated Steel Doors" Subparagraph below, retain first option if using SDI standards in Part 2; retain second option if using NAAMM-HMMA standards in Part 2.
	1. Non-Fire-Rated Steel Doors: Comply with [ANSI/SDI A250.8] [NAAMM-HMMA 841 and NAAMM-HMMA guide specification indicated].


	1.1 Retain "Fire-Rated Doors" and "Smoke-Control Doors" subparagraphs below if required.
	1.1 Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	1.1 Smoke-Control Doors: Install doors according to NFPA 105.
	1.1 Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.
	1.1 FIELD QUALITY CONTROL
	1.1 Retaining second option in "Inspection Agency" Paragraph below is typical. If retaining second option in "Inspection Agency" Paragraph, retain "Field quality-control reports" Paragraph in "Informational Submittals."
	1.1 Inspection Agency: [Owner will engage] [Engage] a qualified inspector to perform inspections and to furnish reports to Architect.
	1.1 Inspections:
	1.1 Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, Section 5.2.
	1.1 Retain "Egress Door Inspections" Subparagraph below for projects under NFPA 101, for Assembly, Educational, Day-Care, and Residential Board and Care occupancies.
	1.1 Egress Door Inspections: Inspect each door equipped with panic hardware, each door equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled egress door, and each door equipped with special locking arra...
	1.1 Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	1.1 Reinspect repaired or replaced installations to determine if replaced or repaired door assembly installations comply with specified requirements.
	1.1 Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in [NFPA 80] [and] [NFPA 101].
	3.3 REPAIR
	A. Retain "Prime-Coat Touchup" or "Metallic-Coated Surface Touchup" Paragraph below for field touchup of painted surfaces, or delete both and retain "Touchup Painting" Paragraph below if touchup is included in painting Sections.
	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.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 6, “Metal Doors, Frame and Hardware” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in mobil...



	087100 - Door Hardware
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Mechanical door hardware for the following:
	a. Swinging doors.

	2. Cylinders for door hardware specified in other Sections.
	3. Electrified door hardware.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For electrified door hardware.
	1. Include diagrams for power, signal, and control wiring.
	2. Include details of interface of electrified door hardware and building safety and security systems.

	C. Samples: For each exposed product in each finish specified.
	D. Door hardware schedule.
	E. Keying schedule.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Supplier of products and an employer of workers trained and approved by product manufacturers and of an Architectural Hardware Consultant who is available during the course of the Work to consult Contractor, Architect, and...

	1.5 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Three years from date of Substantial Completion unless otherwise indicated below:



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Means of Egress Doors: Latches do not require more than 5 lbf (22.3 N) to release the latch. Locks do not require use of a key, tool, or special knowledge for operation.

	2.2 HINGES
	A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.

	2.3 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions: As indicated in door hardware schedule.
	B. Lock Trim:
	1. Levers: Cast.

	C. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	D. Bored Locks: BHMA A156.2; Grade 1; Series 4000.

	2.4 ELECTRIC STRIKES
	A. Electric Strikes: BHMA A156.31; Grade 1; with faceplate to suit lock and frame.

	2.5 LOCK CYLINDERS
	A. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match lockset.
	1. Core Type: Interchangeable.


	2.6 OPERATING TRIM
	A. Operating Trim: BHMA A156.6; aluminum unless otherwise indicated.

	2.7 SURFACE CLOSERS
	A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's written instructions for size of door closers depending on s...

	2.8 MECHANICAL STOPS
	A. Wall-Mounted Stops: BHMA A156.16.

	2.9 THRESHOLDS
	A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

	2.10 PROTECTION PLATES
	A. Fabricate kick plates with four beveled edges. Provide kick plates 10 inches high and 2 inches less door width. Furnish with machine screws to match other hardware.

	2.11 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mounting Heights: Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames: ANSI/SDI A250.8.

	B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, s...
	C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, ...
	D. Lock Cylinders: Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with permanent cores as directed by Owner.

	E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Section 079200 "Joint Sealants."
	F. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule. Do not mount floor stops where they will impede traffic.
	G. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
	1. Do not notch perimeter gasketing to install other surface-applied hardware.

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

	3.2 ADJUSTING
	A. Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate for final operation of...

	3.3 DOOR HARDWARE SCHEDULE
	A. Where identified, the following basis of design products, or approved equivalent, shall be provided for each door:
	1. Hardware Set 1 (Exterior Entry):
	a. Hinges
	b. Electrified mortise lock, L-series, Grade 1, satin chrome, Sparta style lever with electrically locking/unlocking outside lever, manufactured by Schlage
	c. Protection kick plate
	d. Surface closer
	e. Door stop
	f. Perimeter gasketing
	g. Door bottoms
	h. Threshold

	2. Hardware Set 2 (Restroom Stall):
	a. Hinges
	b. Cylindrical lock, ND-series, Grade 1, satin chrome, Sparta style lever with push button bath privacy lock with indicators, manufactured by Schlage
	1) Inside trim: “UNLOCKED” and “LOCKED” indicator messages
	2) Outside trim: “VACANT” and “OCCUPIED” indicator messages

	c. Protection kick plate
	d. Door stop




	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 6, “Metal Doors, Frame and Hardware” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in door ...



	092900 - Gypsum Board
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	1. Exterior gypsum board for ceilings and soffits.
	1. Tile backing panels in first subparagraph below may be specified in this Section or in Section 093013 "Ceramic Tiling."
	2. Tile backing panels.
	3. Texture finishes.


	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Gypsum wallboard.
	1. Gypsum board, Type X.
	1. Flexible gypsum board.
	1. Gypsum ceiling board.
	1. Foil-backed gypsum board.
	1. Abuse-resistant gypsum board.
	1. Impact-resistant gypsum board.
	1. Mold-resistant gypsum board.
	1. Gypsum board, Type C.
	1. Exterior gypsum soffit board.
	1. Glass-mat gypsum sheathing board.
	2. Glass-mat, water-resistant backing board.
	1. Cementitious backer units.
	3. Interior trim.
	1. Exterior trim.
	4. Joint treatment materials.
	5. Laminating adhesive.



	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	1.1 PERFORMANCE REQUIREMENTS
	1.1 Retain "Fire-Resistance-Rated Assemblies" Paragraph below where gypsum board is part of fire-resistance-rated assemblies. Indicate design designations of specific assemblies on Drawings.
	1.1 Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E119 by an independent testing agency.
	1.1 Retain "STC-Rated Assemblies" Paragraph below where gypsum board is part of STC-rated assemblies. Indicate design designations of specific assemblies on Drawings.
	1.1 STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.
	1.1 <Double click to insert sustainable design text for low-emitting ceilings and walls.>
	2.1 GYPSUM BOARD, GENERAL
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for regional materials.>
	A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.2 INTERIOR GYPSUM BOARD
	A. Gypsum Wallboard: ASTM C1396/C1396M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Gypsum wallboard is also available in 1/4- and 3/8-inch (6.4- and 9.5-mm) thicknesses for limited applications.
	A. Thickness: 1/2 inch (12.7 mm).
	A. Long Edges: [Tapered] [Tapered and featured (rounded or beveled) for prefilling].
	A. Gypsum Board, Type X: ASTM C1396/C1396M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Thickness: 5/8 inch (15.9 mm).
	A. Long Edges: [Tapered] [Tapered and featured (rounded or beveled) for prefilling].
	A. Flexible Gypsum Board: ASTM C1396/C1396M. Manufactured to bend to fit radii and to be more flexible than standard regular-type gypsum board of same thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Thickness: 1/4 inch (6.4 mm).
	A. Long Edges: Tapered.
	A. Gypsum Ceiling Board: ASTM C1396/C1396M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Thickness: 1/2 inch (12.7 mm).
	A. Long Edges: Tapered.
	A. The foil backing on gypsum board in "Foil-Backed Gypsum Board" Paragraph below creates a vapor barrier. Verify limitations and proper uses with manufacturers.
	A. Foil-Backed Gypsum Board: ASTM C1396/C1396M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Core: [As indicated on Drawings] [3/8 inch (9.5 mm), regular type] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X] [Type C as required by fire-resistance-rated assembly indicated on Drawings].
	A. Long Edges: [Tapered] [Tapered and featured (rounded or beveled) for prefilling].
	A. "Abuse-Resistant Gypsum Board" Paragraph below describes products tested according to ASTM C1629/C1629M for resistance to abrasion, indentation, and soft-body impact. See "Abuse- and Impact-Resistant Gypsum Board" Article in the Evaluations for add...
	A. Abuse-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to ASTM C1629/C1629M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Core: [As indicated on Drawings] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	A. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Indentation: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Long Edges: Tapered.
	A. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
	A. "Impact-Resistant Gypsum Board" Paragraph below describes products tested according to ASTM C1629/C1629M for resistance to abrasion, indentation, and soft- and hard-body impact. See "Abuse- and Impact-Resistant Gypsum Board" Article in the Evaluati...
	A. Impact-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to ASTM C1629/C1629M.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Core: [As indicated on Drawings] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	2. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	3. Indentation: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	4. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	5. Hard-Body Impact: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements according to test in Annex A1.
	6. Long Edges: Tapered.
	7. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.


	1.1 Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	1.1 Long Edges: Tapered.
	1.1 Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
	1.1 SPECIALTY GYPSUM BOARD
	1.1 Type C gypsum board has fire-resistive capability greater than that of Type X. Design designations of independent testing agencies indicated on Drawings generally determine product requirements for Type C gypsum board. Type C gypsum board from dif...
	1.1 Gypsum Board, Type C: ASTM C1396/C1396M. Manufactured to have increased fire-resistive capability.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Type C gypsum board is available in 1/2- and 5/8-inch (12.7- and 15.9-mm) thicknesses.
	1.1 Thickness: As required by fire-resistance-rated assembly indicated on Drawings.
	1.1 Long Edges: Tapered.
	1.1 If required, insert other types of gypsum board here.
	1.1 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS
	1.1 Exterior Gypsum Soffit Board: ASTM C1396/C1396M, with manufacturer's standard edges.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	1.1 Glass-Mat Gypsum Sheathing Board: ASTM C1177/C1177M, with fiberglass mat laminated to both sides and with manufacturer's standard edges.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	2.3 TILE BACKING PANELS
	A. Tile backing panels may be specified in this Section or in Section 093013 "Ceramic Tiling."
	A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's standard edges.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Core: [As indicated on Drawings] [1/2 inch (12.7 mm), regular type] [5/8 inch (15.9 mm), Type X].
	2. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.


	1.1 Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with manufacturer's standard edges.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Thickness: [1/4 inch (6.4 mm)] [1/2 inch (12.7 mm)] [5/8 inch (15.9 mm)] [As indicated].
	1.1 Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
	2.4 TRIM ACCESSORIES
	A. Interior Trim: ASTM C1047.
	1. Material: [Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-steel sheet] [Galvanized or aluminum-coated steel sheet or rolled zinc] [Plastic] [Paper-faced galvanized-steel sheet].
	2. Shapes:
	a. Cornerbead.
	b. Bullnose bead.
	c. LC-Bead: J-shaped; exposed long flange receives joint compound.
	d. L-Bead: L-shaped; exposed long flange receives joint compound.
	e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
	f. Expansion (control) joint.
	g. Curved-Edge Cornerbead: With notched or flexible flanges.



	1.1 Exterior Trim: ASTM C1047.
	1.1 Material: [Hot-dip galvanized-steel sheet, plastic, or rolled zinc] <Insert material>.
	1.1 Shapes:
	1.1 Cornerbead.
	1.1 LC-Bead: J-shaped; exposed long flange receives joint compound.
	1.1 Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.
	2.5 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475/C475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.
	1. Exterior Gypsum Soffit Board: Paper.
	1. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
	2. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints[, rounded or beveled panel edges,] and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use [setting-type taping] [drying-type, all-purpose] compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat: For second coat, use [setting-type, sandable topping] [drying-type, all-purpose] compound.
	4. Finish Coat: For third coat, use [setting-type, sandable topping] [drying-type, all-purpose] compound.
	5. Skim Coat: For final coat of Level 5 finish, use [setting-type, sandable topping compound] [drying-type, all-purpose compound] [high-build interior coating product designed for application by airless sprayer and to be used instead of skim coat to p...

	A. Joint Compound for Exterior Applications:
	A. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, sandable topping compound.
	A. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer.
	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel manufacturer.


	1.1 Cementitious Backer Units: As recommended by backer unit manufacturer.
	1.1 If required, insert joint treatment products designed for use with mold-resistant gypsum board products such as "ProForm XP" by National Gypsum Company.
	1.1 <Insert products>.
	2.6 AUXILIARY MATERIALS
	A. Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	A. <Double click to insert sustainable design text for VOC content of adhesive.>
	A. <Double click to insert sustainable design text for adhesives.>
	C. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	1. Retain first subparagraph below if panels are attached to cold-formed metal framing specified in Section 054000 "Cold-Formed Metal Framing."
	1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick.


	1.1 Retain subparagraph below for cementitious backer units.
	1.1 For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.
	1.1 Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1.1 Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."
	1.1 <Double click to insert sustainable design text for sealants.>
	1.1 <Double click to insert sustainable design text for sealants.>
	1.1 Thermal Insulation: As specified in Section 072100 "Thermal Insulation."
	1.1 Vapor Retarder: As specified in Section 072600 "Vapor Retarders."
	2.7 TEXTURE FINISHES
	A. Primer: As recommended by textured finish manufacturer.
	A. Polystyrene Aggregate Ceiling Finish: Water-based, job-mixed, polystyrene aggregate finish with flame-spread and smoke-developed indexes of not more than 25 when tested according to ASTM E84.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Texture: [Fine] [Medium] [Coarse].
	A. Aggregate Finish: Water-based, job-mixed, aggregated, drying-type texture finish for spray application.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Coordinate texture requirements with products retained or inserted above. Georgia-Pacific product is not available in spatter knock-down finish.
	A. Texture: [Light spatter] [Spatter knock-down] <Insert texture>.
	B. Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Coordinate texture requirements with products retained or inserted above.
	1. Texture: [Orange peel] [Spatter] [Spatter knock-down] <Insert texture>.



	PART 3 -  EXECUTION
	3.1 INSTALLATION AND FINISHING OF PANELS
	A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	B. Comply with ASTM C840.
	A. Indicate perimeter isolation on Drawings. See "Crack Control" Article in the Evaluations.
	C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal join...
	D. For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	E. Prefill open joints[, rounded or beveled edges,] and damaged surface areas.
	F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	A. See "Gypsum Board Finish Levels" Article in the Evaluations for a discussion of requirements of various levels.
	G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
	1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2: [Panels that are substrate for tile] [Panels that are substrate for acoustical tile] [Where indicated on Drawings] <Insert locations>.
	1. Level 3: [Where indicated on Drawings] <Insert locations>.
	3. Level 4: [At panel surfaces that will be exposed to view unless otherwise indicated] <Insert locations>.


	1.1 Primer and its application to surfaces are specified in Section 099123 "Interior Painting."
	1.1 Level 5: [Where indicated on Drawings] <Insert locations>.
	1.1 Primer and its application to surfaces are specified in Section 099123 "Interior Painting."
	1.1 Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written instructions for use as exposed soffit board.
	1.1 Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.
	1.1 Cementitious Backer Units: Finish according to manufacturer's written instructions.
	3.2 APPLYING TEXTURE FINISHES
	A. Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.
	B. Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a uniform texture[ matching approved mockup and] free of starved spots or other evidence of thin application or of application patterns.

	3.3 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.


	PART 4 -  Part 4 – MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved gypsu...



	093013 - Ceramic Tiling
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Ceramic mosaic tile.
	1. Quarry tile.
	1. Pressed floor tile.
	1. Porcelain tile.
	1. ThresholdsGlazed wall tile.
	2. .
	1. Stone thresholds.
	1. Tile backing panels.
	1. Waterproof membrane[ for thinset applications].
	3. Crack isolation membrane.
	4. Metal edge strips.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for adhesives.>
	A. <Double click to insert sustainable design text for low-emitting sealers.>
	B. Samples:
	1. Retain one of first two subparagraphs below.
	1. Each type and composition of tile and for each color and finish required.[ For ceramic mosaic tile in color blend patterns, provide samples of each color blend.]


	1.1 Assembled samples mounted on a rigid panel, with grouted joints, for each type and composition of tile and for each color and finish required.
	1.1 Stone thresholds.
	1.1 INFORMATIONAL SUBMITTALS
	1.1 Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	1.1 Qualification Data: For Installer.
	1.3 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:[ Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.]



	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	1.1 PRODUCTS, GENERAL
	1.1 Revise or delete "ANSI Ceramic Tile Standard" Paragraph below if another standard is used to specify tile products.
	1.1 ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	1.1 ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA installation methods specified in tile installation schedules, and...
	2.1 TILE PRODUCTS
	A. Copy paragraphs below and re-edit for each type of tile required. Insert number to complete drawing designation. Use these designations on Drawings to show where each ceramic tile type is required.
	A. Descriptions used in ceramic tile type paragraphs below are based on categories and requirements in ANSI A137.1. Note that categories do not necessarily coincide with applications (e.g., pressed floor tile can be used for applications other than fl...
	A. Ceramic Tile Type[ CT-<#>]: Factory-mounted [unglazed] [glazed] ceramic mosaic tile.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. The terms "porcelain" and "natural clay" describe the basic material that the tile is made of and have nothing to do with color. See Evaluations. Note that if a manufacturer does not state that the tile is porcelain, it probably is not.
	A. Composition: [Porcelain] [Impervious natural clay or porcelain] [Vitreous or impervious natural clay or porcelain].
	A. Retain "Certification" Subparagraph below if applicable. Not all tile that is called "porcelain" complies with requirements of ANSI A137.1 for porcelain tile. The Porcelain Tile Certification Agency is a joint effort of the Ceramic Tile Distributor...
	A. Certification: Porcelain tile certified by the Porcelain Tile Certification Agency.
	A. Module Size: [1 by 1 inch (25.4 by 25.4 mm)] [1 by 2 inches (25.4 by 50.8 mm)] [2 by 2 inches (50.8 by 50.8 mm)] <Insert dimensions>.
	A. Thickness: 1/4 inch (6.4 mm).
	A. Face: [Plain] [Pattern of design indicated,] with cushion edges.
	A. Retain "Surface" Subparagraph below for unglazed tile.
	A. Surface: [Smooth, without] [Slip resistant, with] abrasive admixture.
	A. Retain "Dynamic Coefficient of Friction" Subparagraph below if required; ANSI A137.1 includes requirement below for tile used on surfaces of "commercial spaces that will be regularly walked on when wet."
	A. Dynamic Coefficient of Friction: Not less than 0.42.
	A. Retain "Finish" Subparagraph below for glazed tile. Descriptions are defined in ASTM C242. All glazes may not be available in or suitable for this tile type.
	A. Finish: [Bright, opaque] [Bright, clear] [Mat, opaque] [Mat, clear] [Semimat, opaque] [Semimat, clear] [Vellum, opaque] [Vellum, clear] [Crystalline] <Insert description> glaze.
	A. Tile Color and Pattern: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and pattern>.
	A. Grout Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	A. If trim units do not match adjoining flat tile, copy and re-edit "Trim Units" Subparagraph below separately for trim units, deleting option.
	A. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable[ and matching characteristics of adjoining flat tile]. Provide shapes as follows, selected from manufacturer's standard shapes:
	A. Retain shape requirements from options in subparagraphs below that suit installation methods. Revise or supplement subparagraphs to suit Project.
	A. Base Cove: Cove, module size [1 by 1 inch (25.4 by 25.4 mm)] [2 by 1 inch (50.8 by 25.4 mm)] <Insert dimensions>.
	A. Base Cap: [Bead (bullnose)] [Surface bullnose], module size [1 by 1 inch (25.4 by 25.4 mm)] [2 by 1 inch (50.8 by 25.4 mm)] [2 by 2 inches (50.8 by 50.8 mm)] <Insert dimensions>.
	A. Wainscot Cap: [Bead (bullnose)] [Surface bullnose], module size [1 by 1 inch (25.4 by 25.4 mm)] [2 by 1 inch (50.8 by 25.4 mm)] [2 by 2 inches (50.8 by 50.8 mm)] <Insert dimensions>.
	A. External Corners for Thinset Mortar Installations: [Bead (bullnose)] [Surface bullnose], module size [1 by 1 inch (25.4 by 25.4 mm)] [2 by 1 inch (50.8 by 25.4 mm)] [2 by 2 inches (50.8 by 50.8 mm)] <Insert dimensions>.
	A. Internal Corners: Cove, module size [1 by 1 inch (25.4 by 25.4 mm)] [2 by 1 inch (50.8 by 25.4 mm)] <Insert dimensions>.
	A. Units in "Tapered Transition Tile" Subparagraph below are available from some manufacturers. Before retaining, verify availability with manufacturers.
	A. Tapered Transition Tile: Shape designed to effect transition between thickness of tile floor and adjoining floor finishes of different thickness, tapered to provide reduction in thickness from 1/2 to 1/4 inch (12.7 to 6.4 mm) across nominal 4-inch ...
	A. Insert other shapes if required.
	A. Ceramic Tile Type[ CT-<#>]: [Unglazed] [Glazed] square-edged quarry tile.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Face Size: [3 by 3 inches (76 by 76 mm)] [4 by 4 inches (102 by 102 mm)] [6 by 3 inches (152 by 76 mm)] [6 by 6 inches (152 by 152 mm)] [8 by 3-7/8 inches (203 by 98 mm)] [8 by 8 inches (203 by 203 mm)] <Insert dimensions>.
	A. Thickness: [3/8 inch (9.5 mm)] [1/2 inch (12.7 mm)] [3/4 inch (19 mm)].
	A. Retain "Wearing Surface" Subparagraph below for unglazed tile. If striated surface or raised pattern is required, insert description.
	A. Wearing Surface: [Nonabrasive, smooth] [Abrasive aggregate embedded in surface] <Insert description>.
	A. Retain "Dynamic Coefficient of Friction" Subparagraph below if required; ANSI A137.1 includes requirement below for tile used on surfaces of "commercial spaces that will be regularly walked on when wet."
	A. Dynamic Coefficient of Friction: Not less than 0.42.
	A. Retain "Finish" Subparagraph below for glazed tile. Descriptions are defined in ASTM C242. All glazes may not be available in or suitable for this tile type.
	A. Finish: [Bright, opaque] [Bright, clear] [Mat, opaque] [Mat, clear] [Semimat, opaque] [Semimat, clear] [Vellum, opaque] [Vellum, clear] [Crystalline] <Insert description> glaze.
	A. Tile Color and Pattern: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and pattern>.
	A. Grout Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	A. If trim units do not match adjoining flat tile, copy and re-edit this "Ceramic Tile Type" Paragraph separately for trim units, deleting option in "Trim Units" Subparagraph below.
	A. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable[ and matching characteristics of adjoining flat tile]. Provide shapes as follows, selected from manufacturer's standard shapes:
	A. Retain shape requirements from options in subparagraphs below that suit installation methods. Revise or supplement subparagraphs to suit Project.
	A. Base: Coved[ with surface bullnose top edge], face size [6 by 6 inches (152 by 152 mm)] [8 by 3-7/8 inches (203 by 98 mm)] <Insert dimensions>.
	A. Wainscot Cap: Surface bullnose, face size [6 by 6 inches (152 by 152 mm)] [8 by 3-7/8 inches (203 by 98 mm)] <Insert dimensions>.
	A. Insert other shapes if required.
	A. Ceramic Tile Type[ CT-<#>]: [Unglazed] [Glazed] pressed floor tile.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. The terms "porcelain" and "natural clay" describe the basic material that the tile is made of and have nothing to do with color. See Evaluations. Note that if a manufacturer does not state that the tile is porcelain, it probably is not.
	A. Composition: [Impervious natural clay or porcelain] [Vitreous or impervious natural clay or porcelain] [Natural clay or porcelain].
	A. Face Size: [3 by 3 inches (76 by 76 mm)] [4 by 4 inches (102 by 102 mm)] [6 by 6 inches (152 by 152 mm)] [7-3/4 by 3-7/8 inches (197 by 98 mm)] [7-7/8 by 7-7/8 inches (200 by 200 mm)] [11-13/16 by 11-13/16 inches (300 by 300 mm)] [165 by 333 mm] [2...
	A. Retain "Face Size Variation" Subparagraph below if required for narrow joints. Calibrated tiles are sorted by the manufacturer to reduce face size variation; rectified tiles have their edges ground to minimize face size variation. See Evaluations.
	A. Face Size Variation: [Calibrated or rectified] [Rectified].
	A. Thickness: [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)] [1/2 inch (12.7 mm)].
	A. Face: [Plain with square or cushion edges] [Plain with square edges] [Plain with cushion edges] [Pattern of design indicated, with square or cushion edges] [As indicated].
	A. Retain "Dynamic Coefficient of Friction" Subparagraph below if required; ANSI A137.1 includes requirement below for tile used on surfaces of "commercial spaces that will be regularly walked on when wet."
	A. Dynamic Coefficient of Friction: Not less than 0.42.
	A. Retain "Glaze" Subparagraph below for glazed tile. Descriptions are defined in ASTM C242. All glazes may not be available in or suitable for this tile type.
	A. Glaze: [Bright, opaque] [Bright, clear] [Mat, opaque] [Mat, clear] [Semimat, opaque] [Semimat, clear] [Vellum, opaque] [Vellum, clear] [Crystalline] <Insert description>.
	A. Tile Color and Pattern: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and pattern>.
	A. Grout Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	A. Verify availability before retaining "Trim Units" Subparagraph below. If trim units do not match adjoining flat tile, copy and re-edit this "Ceramic Tile Type" Paragraph separately for trim units, deleting option below.
	A. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable[ and matching characteristics of adjoining flat tile]. Provide shapes as follows, selected from manufacturer's standard shapes:
	A. Retain shape requirements from options in subparagraphs below that suit installation methods. Verify availability of specific shapes before retaining any of six subparagraphs below. Revise or supplement subparagraphs to suit Project.
	A. Base Cove: Cove, module size [same as adjoining flat tile] <Insert size>.
	A. Base Cap: [Bead (bullnose)] [Surface bullnose], module size [same as adjoining flat tile] <Insert size>.
	A. Wainscot Cap: [Bead (bullnose)] [Surface bullnose], module size [same as adjoining flat tile] <Insert size>.
	A. External Corners: [Bead (bullnose)] [Surface bullnose], module size [same as adjoining flat tile] <Insert size>.
	A. Retain "Internal Corners" subparagraph below if required.
	A. Internal Corners: Cove, module size [same as adjoining flat tile] <Insert size>.
	A. Units in "Tapered Transition Tile" Subparagraph below are available from some manufacturers. Before retaining, verify availability with manufacturers.
	A. Tapered Transition Tile: Shape designed to effect transition between thickness of tile floor and adjoining floor finishes of different thickness, tapered to provide reduction in thickness from 1/2 to 1/4 inch (12.7 to 6.4 mm) across nominal 4-inch ...
	A. Insert requirements for trim units after verifying availability with manufacturers.
	A. Ceramic Tile Type [ CT-1<#>]: [Unglazed] [Glazed] porcelain floor tile.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain "Certification" Subparagraph below if applicable. Not all tile that is called "porcelain" complies with requirements of ANSI A137.1 for porcelain tile. The Porcelain Tile Certification Agency is a joint effort of the Ceramic Tile Distributor...
	1. CBasis of Design Product: Haut Monde by Daltile.
	2. Tile Color and Pattern:  Elite Grey Straight Joint (Color Code HM05).
	3. Finish:  ertification: Tile certified by the Porcelain Tile Certification AgencyMatte finish.  .
	4. Size:  2 by 2 inches, 3/8 inch thick.
	1.
	1. Face Size: [3 by 3 inches (76 by 76 mm)] [4 by 4 inches (102 by 102 mm)] [6 by 6 inches (152 by 152 mm)] [7-3/4 by 3-7/8 inches (197 by 98 mm)] [7-7/8 by 7-7/8 inches (200 by 200 mm)] [11-13/16 by 11-13/16 inches (300 by 300 mm)] [165 by 333 mm] [2...
	1. Retain "Face Size Variation" Subparagraph below if required for narrow joints. Rectified tiles have their edges ground to minimize face size variation. See Evaluations.
	1. Face Size Variation: Rectified.
	1. Thickness: [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)] [1/2 inch (12.7 mm)].
	1. Face: [Plain with square or cushion edges] [Plain with square edges] [Plain with cushion edges] [Polished with square edges] [As indicated].
	1. Retain "Dynamic Coefficient of Friction" Subparagraph below if required; ANSI A137.1 includes requirement below for tile used on surfaces of "commercial spaces that will be regularly walked on when wet."
	1. Dynamic Coefficient of Friction: Not less than 0.42.
	1. Tile Color, Glaze, and Pattern: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color, glaze, and pattern>.
	1. Grout Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	1. Verify availability before retaining "Trim Units" Subparagraph below. If trim units do not match adjoining flat tile, copy and re-edit this "Ceramic Tile Type" Paragraph separately for trim units, deleting option below.
	1. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable[ and matching characteristics of adjoining flat tile]. Provide shapes as follows, selected from manufacturer's standard shapes:
	5.
	6. Grout Color: As selected by Architect from manufacturer's full range.

	A. Retain shape requirements from options in subparagraphs below that suit installation methods. Verify availability of specific shapes before retaining any of four subparagraphs below. Revise or supplement subparagraphs to suit Project.
	A. Base Cap: Surface bullnose, module size [same as adjoining flat tile] <Insert size>.
	A. Wainscot Cap: Surface bullnose, module size [same as adjoining flat tile] <Insert size>.
	A. External Corners: Surface bullnose, module size [same as adjoining flat tile] <Insert size>.
	A. Units in "Tapered Transition Tile" Subparagraph below are available from some manufacturers. Before retaining, verify availability with manufacturers.
	A. Tapered Transition Tile: Shape designed to effect transition between thickness of tile floor and adjoining floor finishes of different thickness, tapered to provide reduction in thickness from 1/2 to 1/4 inch (12.7 to 6.4 mm) across nominal 4-inch ...
	A. Insert requirements for trim units after verifying availability with manufacturers.
	B. Ceramic Tile Type[ CT-2<#>]: UngGlazed wall tile.
	1. Basis of Design Product: Haut Monde by Daltile.
	2. Tile Color and Pattern:  Nobility White Rectangle (Color Code HM08).
	3. Finish:  Matte finish.
	4. Size:  12 by 24 inches, 3/8 inch thick.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Module Size: [4-1/4 by 4-1/4 inches (108 by 108 mm)] [6 by 4-1/4 inches (152 by 108 mm)] [6 by 6 inches (152 by 152 mm)] [200 by 200 mm] [250 by 250 mm] [200 by 300 mm] <Insert dimensions>.
	1. Retain "Face Size Variation" Subparagraph below if required for narrow joints. Rectified tiles have their edges ground to minimize face size variation. See Evaluations.
	1. Face Size Variation: Rectified.
	1. Thickness: 5/16 inch (8 mm).
	1. Face: [Plain with modified square edges or cushion edges] [Plain with modified square edges] [Plain with cushion edges] [Pattern of design indicated, with manufacturer's standard edges].
	1. Descriptions in "Finish" Subparagraph below are defined in ASTM C242. All glazes may not be available in or suitable for this tile type. If inserting another description, also include list of products meeting that description.
	1. Finish: [Bright, opaque] [Bright, clear] [Mat, opaque] [Mat, clear] [Semimat, opaque] [Semimat, clear] [Vellum, opaque] [Vellum, clear] [Crystalline] <Insert description> glaze.
	1. Tile Color and Pattern: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and pattern>.
	5. Grout Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.


	1.1 Mounting: Factory, back mounted.
	1.1 Delete "Mounting" Subparagraph above if tile selected is available in loose form only. Delete "Mounting" Subparagraph below if pregrouted tile is not required.
	1.1 Mounting: Pregrouted sheets of tiles are factory assembled and grouted with manufacturer's standard white silicone rubber.
	1.1 Verify availability before retaining "Trim Units" Subparagraph below. If trim units do not match adjoining flat tile, copy and re-edit this "Ceramic Tile Type" Paragraph separately for trim units, deleting option in subparagraph below.
	1.1 Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable[ and matching characteristics of adjoining flat tile]. Provide shapes as follows, selected from manufacturer's standard shapes:
	1.1 Retain shape requirements from options in subparagraphs below that suit installation methods. Revise or supplement subparagraphs to suit Project.
	1.1 Base: [Coved] [Straight], module size [4-1/4 by 4-1/4 inches (108 by 108 mm)] [6 by 6 inches (152 by 152 mm)] [6 by 3-3/4 inches (152 by 95 mm)] [6 by 2 inches (152 by 51 mm)] <Insert dimensions>.
	1.1 Wainscot Cap: [Bullnose cap] [Surface bullnose], module size [4-1/4 by 4-1/4 inches (108 by 108 mm)] [6 by 6 inches (152 by 152 mm)] [6 by 2 inches (152 by 51 mm)] <Insert dimensions>.
	1.1 External Corners: [Bullnose] [Surface bullnose], same size as adjoining flat tile.
	1.1 Revise "Internal Corners" Subparagraph below if coved internal angles are required.
	1.1 Internal Corners: Field-butted square corners. For coved base and cap use angle pieces designed to fit with stretcher shapes.
	1.1 Insert other shapes if required.
	1.1 Insert paragraphs for special-purpose tile if required.
	1.1 Accessories in "Accessories" Paragraph below are generally used with glazed wall tile; retain if applicable. Verify availability with manufacturers.
	1.1 Accessories: Provide vitreous china accessories of type and size indicated, suitable for installing by same method as used for adjoining wall tile.
	1.1 First two subparagraphs below are examples only; revise to suit Project or delete both and indicate accessories on Drawings. Insert descriptions or "Basis-of-Design Product" subparagraphs under each if needed to limit products to certain designs.
	1.1 One soap holder[ with grab handle] for each shower and tub indicated.
	1.1 One paper holder at each water closet.
	1.1 Color and Finish: [Match adjoining glazed wall tile] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] [White, bright glaze] <Insert color and finish>.
	2.2 THRESHOLDS
	A. General: Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.
	1. Revise subparagraph below as necessary, or delete if accessibility for people with disabilities is not required. If difference in floor levels exceeds 1/2 inch (12.7 mm), a ramp must be used; show ramps on Drawings.
	1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch (1.5 mm) above adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of threshold to 1/2 inch (12.7 mm) or less above adjacent floor s...

	B. Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of [10 ] [12] according to ASTM C1353 or ASTM C241/C241M and with honed finish.
	1. Retain one of three "Description" subparagraphs below.
	1. Description: Uniform, fine- to medium-grained white stone with gray veining.


	1.1 Description: Match Architect's sample.
	1.1 Description: Provide[ one of] the following:
	1.1 <Insert, in separate subparagraphs, name of variety and producer, distributor, or importer>.
	1.1 TILE BACKING PANELS
	1.1 Cementitious Backer Units: ANSI A118.9 or ASTM C1325, Type A.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Coordinate thickness in "Thickness" Subparagraph below with products selected. 1/4-inch (6.4-mm) thickness is available from C-Cure and Custom Building Products. 1/2-inch (12.7-mm) thickness is available from all manufacturers listed above. 5/8-in...
	1.1 Thickness: [1/4 inch (6.4 mm)] [1/2 inch (12.7 mm)] [5/8 inch (15.9 mm)] [As indicated].
	1.1 Fiber-Cement Backer Board: ASTM C1288.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Coordinate thickness in "Thickness" Subparagraph below with products selected. 1/4-inch- (6.4-mm-) thick backer board must be fully supported by a suitable panel product.
	1.1 Thickness: [1/4 inch (6.4 mm)] [1/2 inch (12.7 mm)] [As indicated].
	1.1 WATERPROOF MEMBRANE
	1.1 ANSI A118.10 specifies waterproof membranes for use under thinset tile installations.
	1.1 General: Manufacturer's standard product[, selected from the following,] that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated. Include reinforcement and accessories recommended by manufacturer.
	1.1 Chlorinated Polyethylene Sheet: Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Thickness: 0.030 inch (0.76 mm).
	1.1 Nominal Thickness: 0.040 inch (1 mm).
	1.1 PVC Sheet: PVC heat-fused on both sides to facings of nonwoven polyester.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Thickness: 0.025 inch (0.6 mm).
	1.1 Nominal Thickness: 0.040 inch (1 mm).
	1.1 Polyethylene Sheet: Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.2-mm) nominal thickness.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Fabric-Reinforced, Modified-Bituminous Sheet: Self-adhering, SBS-modified-bituminous sheet with fabric reinforcement facing; 0.040-inch (1 -mm) nominal thickness.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or elastomeric polymer and continuous fabric reinforcement.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Latex-Portland Cement Waterproof Mortar: Flexible, waterproof mortar consisting of cement-based mix and latex additive.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Waterproofing and Tile-Setting Adhesive: One-part, fluid-applied product intended for use as both waterproofing and tile-setting adhesive in a two-step process.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 <Double click to insert sustainable design text for VOC content of adhesive.>
	1.1 <Double click to insert sustainable design text for adhesives.>
	2.3 CRACK ISOLATION MEMBRANE
	A. Before retaining products listed in this article, verify that they comply with ANSI A118.12 performance level retained in "General" Paragraph below. Standard performance corresponds to a 1/16-inch (1.6-mm) gap; high performance to a 1/8-inch (3.2-m...
	A. General: Manufacturer's standard product[, selected from the following,] that complies with ANSI A118.12 for [standard performance] [high performance] and is recommended by the manufacturer for the application indicated. Include reinforcement and a...
	A. Chlorinated Polyethylene Sheet: Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric; 0.030-inch (0.76-mm) nominal thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. PVC Sheet: PVC heat-fused on both sides to facings of nonwoven polyester; 0.040-inch (1-mm) nominal thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Polyethylene Sheet: Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.2-mm) nominal thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Corrugated Polyethylene: Corrugated polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside; 3/16-inch (4-mm) nominal thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Fabric-Reinforced, Modified-Bituminous Sheet: Self-adhering, modified-bituminous sheet with fabric reinforcement facing; 0.040-inch (1mm) nominal thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or elastomeric polymer and fabric reinforcement.

	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Latex-Portland Cement Crack-Resistant Mortar: Flexible mortar consisting of cement-based mix and latex additive.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Crack Isolation Membrane and Tile-Setting Adhesive: One-part, fluid-applied product intended for use as both a crack isolation membrane and tile-setting adhesive in a two-step process.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 <Double click to insert sustainable design text for adhesives.>
	2.4 SETTING MATERIALS
	A. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.
	A. Standard Dry-Set Mortar (Thinset): ANSI A118.1.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. See Evaluations for discussion on difference between normal and nonsagging mortar.
	A. For wall applications, provide nonsagging mortar.
	A. Modified Dry-Set Mortar (Thinset): ANSI A118.4.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain one of first two subparagraphs below, or delete both and allow Contractor to select type of mortar.
	1. Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
	1. Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site.
	1. See Evaluations for discussion on difference between normal and nonsagging mortar.
	2. For wall applications, provide nonsagging mortar.


	1.1 Improved Modified Dry-Set Mortar (Thinset): ANSI A118.15.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain one of first two subparagraphs below, or delete both and allow Contractor to select type of mortar.
	1.1 Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
	1.1 Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site.
	1.1 See the Evaluations for discussion on difference between normal and nonsagging mortar.
	1.1 For wall applications, provide nonsagging mortar.
	1.1 EGP (Exterior Glue Plywood) Latex-Portland Cement Mortar (Thinset): ANSI A118.11.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain one of two subparagraphs below, or delete both and allow Contractor to select type of mortar.
	1.1 Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
	1.1 Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site.
	1.1 Water-Cleanable, Tile-Setting Epoxy: ANSI A118.3.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 <Double click to insert sustainable design text for adhesives.>
	1.1 Type II organic adhesive is also available but is suitable only for interior ceilings and walls subject to dry, light service or limited water exposure.
	1.1 Organic Adhesive: ANSI A136.1, Type I.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 <Double click to insert sustainable design text for adhesives.>
	2.5 GROUT MATERIALS
	A. Grout in "Sand-Portland Cement Grout" Paragraph below is field-mixed portland cement and fine-graded sand. Delete if only prepackaged products are acceptable or if sanded grout is not required. Sanded grout is generally used for tile installed with...
	A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or colored aggregate as required to produce color indicated.
	A. Grouts in "Standard Cement Grout" and "High-Performance Tile Grout" paragraphs below are prepackaged products and are available either sanded or unsanded. Sanded grout is generally used for tile installed with joint widths of 1/8 inch (3.2 mm) or w...
	B. Standard Cement Grout: ANSI A118.6.

	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 High-Performance Tile Grout: ANSI A118.7.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain one of two "Polymer Type" subparagraphs below, or delete both and allow Contractor to select type of grout.
	1.1 Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients.
	1.1 Polymer Type: Liquid-latex form for addition to prepackaged dry-grout mix.
	1.1 Water-Cleanable Epoxy Grout: ANSI A118.3[, with a VOC content of 65 g/L or less].
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Grout for Pregrouted Tile Sheets: Same product used in factory to pregrout tile sheets.
	2.6 MISCELLANEOUS MATERIALS
	A. Delete "Trowelable Underlayments and Patching Compounds" Paragraph below if not using concrete substrates.
	A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	A. Retain "Metal Edge Strips" Paragraph below if metal edge strips are required at junction with other floor finishes; revise if metal edge control joints are required.
	A. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; [half-hard brass] [white zinc alloy] [nickel silver] [s...
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change color or appearance of grout.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Coordinate substrate tolerances, finishes, and curing methods specified in Section 033000 "Cast-in-Place Concrete" with requirements in the ANSI A108 series of tile installation standards.
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are incompatible with tile-setting materials, including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tol...
	2. Verify that concrete substrates for tile floors installed with [adhesives,] [ bonded mortar bed] [or] [thinset mortar] comply with surface finish requirements in ANSI A108.01 for installations indicated.

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

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with [adhesives] [or] [thinset mortar] with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains.
	C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples. If not factory blen...

	3.3 INSTALLATION
	A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 series "Specifications for Installation of Ceramic Tile" that a...
	A. Retain first subparagraph below if tile types and sizes and Project conditions warrant specifying 95 percent coverage and if mortar installation is specified.
	A. For the following installations, follow procedures in the ANSI A108 series of tile installation standards for providing 95 percent mortar coverage:
	A. Subparagraphs below are examples only; revise to suit Project.
	A. Exterior tile floors.
	A. Tile floors in wet areas.
	A. Tile swimming pool decks.
	A. Tile floors in laundries.
	A. Tile floors consisting of tiles 8 by 8 inches (200 by 200 mm) or larger.
	A. Tile floors consisting of rib-backed tiles.
	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alig...
	C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints. Fit tile closely to electrical...
	A. Usually retain first paragraph below unless trim shapes are unavailable for specified tile.
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	A. If accent tile is used, verify tile thicknesses and retain first paragraph below if necessary. If difference in thickness is significant, consider providing a thicker substrate under thinner tile.
	A. Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are flush.
	E. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the use of pieces that are less than half of a tile...
	F. Joint Widths: Unless otherwise indicated, install tile with the following joint widths:
	1. Joint widths in subparagraphs below are examples only and are based on widths recommended by American Olean for its products. Retain one width for each tile type below, or revise after verifying widths with tile manufacturers for products selected....
	1. Ceramic Mosaic Tile: [1/16 inch (1.6 mm)] [1/8 inch (3.2 mm)].
	1. Quarry Tile: [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)].
	1. Pressed Floor Tile: [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)].
	1. Glazed Wall Tile: [1/16 inch (1.6 mm)] [1/8 inch (3.2 mm)].
	1. Porcelain Tile: [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)].

	A. Retain first paragraph below for wainscots. Verify that instruction agrees with detailing.
	G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.
	A. Refer to TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" and to the ANSI A108 series of tile installation standards for data on expansion joints. These standards require that joint locations be indicated on Drawings.
	H. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated. Form joints during installation of setting materials, mortar beds, and tile. Do not saw-cut joints af...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.

	A. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated.
	A. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor finishes, set thresholds in [modified dry-set] [improved modified dry-set] mortar (thinset).
	A. Do not extend [cleavage membrane] [waterproof membrane] [or] [crack isolation membrane] under thresholds set in [standard dry-set] [modified dry-set] [or] [improved modified dry-set] mortar. Fill joints between such thresholds and adjoining tile se...
	I. Metal Edge Strips: Install [at locations indicated] [where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile] [where exposed edge of tile flooring meets carpet, wood, or other flooring that fin...
	A. Retain first option in "Floor Sealer" Paragraph below if using epoxy or furan grouts.
	J. Floor Sealer: Apply floor sealer to[ cementitious] grout joints[ in tile floors] according to floor-sealer manufacturer's written instructions. As soon as floor sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by ...
	K. Install tile backing panels and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated..[ Use modified dry-set mortar for bonding material unless otherwise directed in manufacturer's written...
	L. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness that is bonded securely to substrate.
	M. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness that is bonded securely to substrate.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 7, “Interior Floor Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in ceramic tilin...



	099124 - Interior Painting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and the application of paint systems on [interior substrates.] [the following interior substrates:]
	1. Concrete.
	1. Cement board.
	1. Clay masonry.
	1. Concrete masonry units (CMUs).
	1. Steel and iron.
	1. Galvanized metal.
	1. Aluminum (not anodized or otherwise coated).
	1. Wood.
	1. Gypsum board.
	1. Plaster.
	1. Spray-textured ceilings.
	1. Cotton or canvas insulation covering.
	1. ASJ insulation covering.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	See "Writing Guide" Article in the Evaluations for discussion of first subparagraph below.
	1. Include printout of current "MPI Approved Products List" for each product category specified, with the proposed product highlighted.

	A. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for paints and coatings.>
	1. <Double click to insert sustainable design text for EPDs and HPDs.>
	1. <Double click here to insert sustainable design text for manufacturer inventory.>

	B. Samples: For each type of topcoat product.
	C. Product List: Use same designations indicated on Drawings and in the Interior Painting Schedule to cross-reference paint systems specified in this Section. Include color designations.

	1.1 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. Architect will select one surface to represent surfaces and conditions for application of each paint system.
	a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m).
	a. Other Items: Architect will designate items or areas required.

	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
	Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retained o...
	See the "Writing Guide" Article in the Evaluations before revising Part 2.
	2.1 MANUFACTURERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	Retain "Products" Paragraph below and insert lists of manufacturers and products in Interior Painting Schedule to require specific products or a comparable product from other manufacturers.
	See lists of products currently approved by MPI in its "MPI Approved Products List." See "Writing Guide" Article in the Evaluations for further discussion.

	A. Products: Subject to compliance with requirements, [provide product] [provide one of the products] [available products that may be incorporated into the Work include, but are not limited to products] listed in the Interior Painting Schedule for the...

	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products List."
	B. Material Compatibility:
	Systems could fail if paints used for individual coats are incompatible. MPI's paint systems match primers and topcoats and take compatibility into consideration.
	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.

	A. <Double click to insert sustainable design text for paints.>
	C. Colors: [As selected by Architect from manufacturer's full range] [Match Architect's samples] [As indicated in a color schedule] <Insert requirements>.


	PART 1 -  [Ten] [Twenty] [Thirty] <Insert number> percent of surface area will be painted with deep tones.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	B. 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. For renovation projects, consult "MPI Maintenance Repainting Manual" and revise first paragraph below and paint systems specified in the Interior Painting Schedule.
	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...
	C. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection if any.

	3.3 INSTALLATION
	A. Apply paints according to manufacturer's written instructions and to 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.

	1.1 Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1.1 First subparagraph below is for use where items are to be painted to blend in with surroundings; revise if painting is required to protect items from corrosion. Consider indicating painted items on Drawings or delineating extent of "exposed to vie...
	1.1 Paint the following work where exposed in equipment rooms:
	1.1 List below contains items that are often field painted, plus others that are often not. Revise list to suit Project.
	1.1 Equipment, including panelboards[ and switch gear].
	1.1 Uninsulated metal piping.
	1.1 Uninsulated plastic piping.
	1.1 Pipe hangers and supports.
	1.1 Metal conduit.
	1.1 Plastic conduit.
	1.1 Tanks that do not have factory-applied final finishes.
	1.1 Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	1.1 <Insert mechanical items to be painted>.
	1.1 Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.
	3.4 FIELD QUALITY CONTROL
	A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry-film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry-film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry-film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. 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.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Paint systems in this article are based on "MPI Architectural Painting Specification Manual." For renovation projects, consult "MPI Maintenance Repainting Manual" and revise paint systems accordingly.
	A. Concrete Substrates, Nontraffic Surfaces:
	A. Latex System[, MPI INT 3.1A] [, MPI INT 3.1E]:
	A. Retain one of two "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 3.1A; second corresponds to MPI INT 3.1E.
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Latex, interior, matching topcoat.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Latex Aggregate System[, MPI INT 3.1B]:
	A. Prime Coat: Textured coating, latex, flat[, MPI #42].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex Aggregate System[, MPI INT 3.1N]:
	A. "MPI Manual" states that application procedures and products used in this system vary; therefore, it relies on manufacturer's written recommendations for primers and number of coats for a Premium Grade system and does not include a Budget Grade sys...
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Retain one of two "Topcoat" subparagraphs below.
	A. Topcoat: Textured coating, latex, nonflat[, MPI #41].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Textured coating, latex, flat[, MPI #42].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 3.1M]:
	A. Prime Coat: Primer sealer, interior, institutional low odor/VOC[, MPI #149].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 3.1C)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 3.1C]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 3.1L]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 3.1D]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Concrete Stain System[, MPI INT 3.1K]:
	A. For a Premium Grade system, "MPI Manual" requires first coat; delete "First Coat" Subparagraph below for a Budget Grade system.
	A. First Coat: Stain, interior, matching topcoat.
	A. Topcoat: Stain, interior[, MPI #58].
	A. <Insert manufacturer's name; product name or designation>.
	A. Concrete Substrates, Traffic Surfaces:
	1. Latex Floor Enamel System[, MPI INT 3.2A]:
	1. Prime Coat: Floor paint, latex, matching topcoat.
	1. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	1. Intermediate Coat: Floor paint, latex, matching topcoat.
	1. Topcoat: Floor paint, latex, low gloss (maximum MPI Gloss Level 3)[, MPI #60].
	1. <Insert manufacturer's name; product name or designation>.
	1. Alkyd Floor Enamel System[, MPI INT 3.2B]:
	a. Prime Coat: Floor enamel, alkyd, matching topcoat.
	a. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	b. Intermediate Coat: Floor enamel, alkyd, matching topcoat.
	c. Topcoat: Floor enamel, alkyd, gloss (MPI Gloss Level 6)[, MPI #27].


	A. <Insert manufacturer's name; product name or designation>.
	A. Concrete Stain System[, MPI INT 3.2E]:
	A. For a Premium Grade system, "MPI Manual" requires first coat; delete "First Coat" Subparagraph below for a Budget Grade system.
	A. First Coat: Stain, interior, for concrete floors, matching topcoat.
	A. Topcoat: Stain, interior, for concrete floors[, MPI #58].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Concrete Floor Sealer System[, MPI INT 3.2G]:
	A. For a Budget Grade system, "MPI Manual" requires first coat; "MPI Manual" does not include a Premium Grade system.
	A. First Coat: Sealer, water based, for concrete floors, matching topcoat.
	A. Topcoat: Sealer, water based, for concrete floors[, MPI #99].
	A. Solvent-Based Concrete Floor Sealer System[, MPI INT 3.2F]:
	A. For a Budget Grade system, "MPI Manual" requires first coat; "MPI Manual" does not include a Premium Grade system.
	A. First Coat: Sealer, solvent based, for concrete floors, matching topcoat.
	A. Topcoat: Sealer, solvent based, for concrete floors[, MPI #104].
	A. <Insert manufacturer's name; product name or designation>.
	A. Cement Board Substrates:
	A. Latex System[, MPI INT 3.3A]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 3.3G]:
	A. Prime Coat: Primer sealer, interior, institutional low odor/VOC[, MPI #149].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 3.3B)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 3.3B]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 3.3H]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 3.3C]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Clay Masonry Substrates:
	A. Latex System[, MPI INT 4.1A]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex Aggregate System[, MPI INT 4.1B]:
	A. "MPI Manual" states that application procedures and products used in this system vary; therefore, it relies on manufacturer's written recommendations for primers and number of coats for a Premium Grade system and does not include a Budget Grade sys...
	A. Prime Coat: Primer for textured coating, latex, flat[, as recommended in writing by topcoat manufacturer].
	A. Intermediate Coat: Intermediate coat for textured coating, latex, flat[, as recommended in writing by topcoat manufacturer].
	A. Retain one of two "Topcoat" subparagraphs below.
	A. Topcoat: Textured coating, latex, nonflat[, MPI #41].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Textured coating, latex, flat[, MPI #42].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 4.1M]:
	A. Prime Coat: Primer sealer, interior, institutional low odor/VOC[, MPI #149].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 4.1L)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 4.1L]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 4.1C]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 4.1D]:
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Clear (Two-Component) Polyurethane System[, MPI INT 4.1K]:
	A. Prime Coat: Two-component polyurethane matching topcoat.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Two-component polyurethane matching topcoat.
	A. Topcoat: Varnish, aliphatic polyurethane, two component (MPI Gloss Level 6 or MPI Gloss Level 7)[, MPI #78].
	A. <Insert manufacturer's name; product name or designation>.
	A. CMU Substrates:
	A. Latex System[, MPI INT 4.2A]:
	A. Block Filler: Block filler, latex, interior/exterior[, MPI #4].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex Aggregate System[, MPI INT 4.2B]:
	A. "MPI Manual" states that application procedures and products used in this system vary; therefore, it relies on manufacturer's written recommendations for primers and number of coats for a Premium Grade system and does not include a Budget Grade sys...
	A. Prime Coat: Primer for textured coating, latex, flat[, as recommended in writing by topcoat manufacturer].
	A. Intermediate Coat: Intermediate coat for textured coating, latex, flat[, as recommended in writing by topcoat manufacturer].
	A. Retain one of two "Topcoat" subparagraphs below.
	A. Topcoat: Textured coating, latex, nonflat[, MPI #41].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Textured coating, latex, flat[, MPI #42].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 4.2E]:
	A. Block Filler: Block filler, latex, interior/exterior[, MPI #4].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 4.2D) (, MPI INT 4.2P)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 4.2D] [, MPI INT 4.2P]:
	A. Retain "Block Filler" or "Prime Coat" Subparagraph below. First subparagraph corresponds to MPI INT 4.2D; second corresponds to MPI INT 4.2P.
	A. Block Filler: Latex, interior/exterior[, MPI #4].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkali resistant, water based[, MPI #3].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 4.2K]:
	A. Block Filler: Latex, interior/exterior[, MPI #4].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. For areas subject to wetting, consider using epoxy system MPI INT 4.2G, which is specified in Section 099600 "High-Performance Coatings," instead of alkyd system in "Alkyd System(, MPI INT 4.2C) (, MPI INT 4.2N)" Subparagraph below.
	A. Alkyd System[, MPI INT 4.2C] [, MPI INT 4.2N]:
	A. Block Filler: Latex, interior/exterior[, MPI #4].
	A. <Insert manufacturer's name; product name or designation>.
	A. Retain "Sealer Coat" Subparagraph below for MPI INT 4.2N; delete for MPI INT 4.2C.
	A. Sealer Coat: Primer sealer, latex, interior[, MPI #50].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Clear (Two-Component) Polyurethane System[, MPI INT 4.2Q]:
	A. Prime Coat: Two-component polyurethane, matching topcoat.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Two-component polyurethane, matching topcoat.
	A. Topcoat: Varnish, aliphatic polyurethane, two component (MPI Gloss Level 6 or MPI Gloss Level 7)[, MPI #78].
	A. <Insert manufacturer's name; product name or designation>.
	A. Steel Substrates:
	A. Latex System, Alkyd Primer[, MPI INT 5.1Q] [, MPI INT 5.1QQ]:
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1Q; second corresponds to MPI INT 5.1QQ. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Shop-Applied Quick-Drying Shop Primer System[, MPI INT 5.1X]:
	A. Prime Coat: Primer, quick dry, for shop application[, MPI #275].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 5.1S]:
	A. Prime Coat: Primer, rust inhibitive, water based[ MPI #107].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 5.1R) (, MPI INT 5.1RR)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 5.1R] [, MPI INT 5.1RR]:
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1R; second corresponds to MPI INT 5.1RR. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 5.1B]:
	A. Prime Coat: Primer, rust inhibitive, water based[ MPI #107].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System over Epoxy Primer System[, MPI INT 5.1N]:
	A. Prime Coat: Primer, epoxy, anti-corrosive[, MPI #101].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Dry-Fall System[, MPI INT 5.1C] [, MPI INT 5.1CC]:
	A. For a Budget Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Premium Grade system.
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1C; second corresponds to MPI INT 5.1CC. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Dry fall, latex, flat[, MPI #118].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, water based, for galvanized steel, flat (MPI Gloss Level 1)[, MPI #133].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, latex (MPI Gloss Level 3)[, MPI #155].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, latex (MPI Gloss Level 5)[, MPI #226].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Dry-Fall over Shop-Applied Quick-Drying Shop Primer System[, MPI INT 5.1CCC]:
	A. Prime Coat: Primer, quick dry, for shop application[, MPI #275].
	A. <Insert manufacturer's name; product name or designation>.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Dry fall, latex, flat[, MPI #118].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, water based, for galvanized steel, flat (MPI Gloss Level 1)[, MPI #133].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, latex (MPI Gloss Level 3)[, MPI #155].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, latex (MPI Gloss Level 5)[, MPI #226].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 5.1E] [, MPI INT 5.1EE]:
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1E; second corresponds to MPI INT 5.1EE. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd over Surface-Tolerant Primer System[, MPI INT 5.1T]:
	A. Prime Coat: Primer, metal, surface tolerant[ MPI #23].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. Alkyd over Shop-Applied Quick-Drying Shop Primer System[, MPI INT 5.1W]:
	A. Prime Coat: Primer, quick dry, for shop application[, MPI #275].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Quick-Dry Enamel System[, MPI INT 5.1A]:
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Alkyd, quick dry, matching topcoat.
	A. Retain one of two "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, quick dry, semigloss (MPI Gloss Level 5)[, MPI #81].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, quick dry, gloss (MPI Gloss Level 7)[, MPI #96].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd, Dry-Fall System[, MPI INT 5.1D] [, MPI INT 5.1DD]:
	A. For a Budget Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Premium Grade system.
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1D; second corresponds to MPI INT 5.1DD. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Dry fall, alkyd, flat[, MPI #55].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd (MPI Gloss Level 3)[, MPI #89].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd, semigloss (MPI Gloss Level 5)[, MPI #225].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd Dry-Fall over Quick-Drying Primer System[, MPI INT 5.1ZZ]:
	A. For a Budget Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Premium Grade system.
	A. Prime Coat: Primer, quick dry, for shop application[, MPI #275].
	A. <Insert manufacturer's name; product name or designation>.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Dry fall, alkyd, flat[, MPI #55].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd (MPI Gloss Level 3)[, MPI #89].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd, semigloss (MPI Gloss Level 5)[, MPI #225].
	A. <Insert manufacturer's name; product name or designation>.
	A. Aluminum Paint System[, MPI INT 5.1M] [, MPI INT 5.1MM]:
	A. Retain one of three "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.1M; second corresponds to MPI INT 5.1MM. If retaining third, specify primer complying with MPI #76 or MPI #79 in Section where substrate is specified.
	A. Prime Coat: Primer, alkyd, quick dry, for metal[, MPI #76].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, alkyd, anticorrosive, for metal[, MPI #79].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Shop primer specified in Section where substrate is specified.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete intermediate coat for a Budget Grade system.
	A. Intermediate Coat: Aluminum paint, matching topcoat.
	A. Topcoat: Aluminum paint[, MPI #1].
	A. <Insert manufacturer's name; product name or designation>.
	A. Galvanized-metal substrates should not be chromate passivated if primers are field applied. If galvanized metal is chromate passivated, consult manufacturers for appropriate primers.
	A. Galvanized-Metal Substrates:
	A. Latex System[, MPI INT 5.3A] [, MPI INT 5.3J]:
	A. Retain one of two "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.3A; second corresponds to MPI INT 5.3J.
	A. Prime Coat: Primer, galvanized, cementitious[, MPI #26].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, galvanized, water based[, MPI #134].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 5.3N]:
	A. Prime Coat: Primer, galvanized, water based[, MPI #134].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 5.3M)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 5.3M]:
	A. Prime Coat: Primer, galvanized, water based[, MPI #134].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 5.3B] [, MPI INT 5.3K]:
	A. Retain one of two "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.3B; second corresponds to MPI INT 5.3K.
	A. Prime Coat: Primer, galvanized, cementitious[, MPI #26].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, galvanized, water based[, MPI #134].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Dry-Fall System[, MPI INT 5.3H]:
	A. For a Budget Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Premium Grade system.
	A. Prime Coat: Dry fall, water based, for galvanized steel, matching topcoat.
	A. Topcoat: Dry fall, water based, for galvanized steel, flat (MPI Gloss Level 1)[, MPI #133].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd over Cementitious Primer System[, MPI INT 5.3C]:
	A. Prime Coat: Primer, galvanized, cementitious[, MPI #26].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd Dry-Fall System (Cementitious Primer)[, MPI INT 5.3F]:
	A. For a Budget Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Premium Grade system.
	A. Prime Coat: Primer, galvanized, cementitious[, MPI #26].
	A. <Insert manufacturer's name; product name or designation>.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Dry fall, alkyd, flat[, MPI #55].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd (MPI Gloss Level 3) [, MPI #89].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Dry fall, alkyd, semigloss (MPI Gloss Level 5)[, MPI #225].
	A. <Insert manufacturer's name; product name or designation>.
	A. Aluminum Paint System (Cementitious Primer)[, MPI INT 5.3G]:
	A. Prime Coat: Primer, galvanized, cementitious[, MPI #26].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete intermediate coat for a Budget Grade system.
	A. Intermediate Coat: Aluminum paint, matching topcoat.
	A. Topcoat: Aluminum paint[, MPI #1].
	A. <Insert manufacturer's name; product name or designation>.
	A. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	A. Latex System[, MPI INT 5.4H]:
	A. Prime Coat: Primer, quick dry, for aluminum[, MPI #95].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 5.4G]:
	A. Prime Coat: Primer, quick dry, for aluminum[, MPI #95].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 5.4F)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 5.4F]:
	A. Prime Coat: Primer, quick dry, for aluminum[, MPI #95].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 5.4E]:
	A. Prime Coat: Primer, quick dry, for aluminum[, MPI #95].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 5.4A] [, MPI INT 5.4J]:
	A. Retain one of two "Prime Coat" subparagraphs below. First subparagraph corresponds to MPI INT 5.4A; second corresponds to MPI INT 5.4J. Note that vinyl wash primer has a high VOC content and may not be available in some localities.
	A. Prime Coat: Primer, vinyl wash[, MPI #80].
	A. <Insert manufacturer's name; product name or designation>.
	A. Prime Coat: Primer, quick dry, for aluminum[, MPI #95].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Wood Substrates: Glued-laminated construction.
	A. Latex over Latex Primer System[, MPI INT 6.1M]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Alkyd Primer System[, MPI INT 6.1A]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 6.1Q]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 6.1N)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 6.1N]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 6.1B]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Wood Substrates: Exposed framing.
	A. Latex over Latex Primer System[, MPI INT 6.2D]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Alkyd Primer System[, MPI INT 6.2A]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 6.2L]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 6.2B)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 6.2B]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 6.2C]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Wood Substrates: [Wood trim] [Architectural woodwork] [Doors] [Windows] [and] [wood board paneling].
	A. Latex over Latex Primer System[, MPI INT 6.3T]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Alkyd Primer System[, MPI INT 6.3U]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 6.3V]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 6.3A)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 6.3A]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 6.3P]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Alkyd System[, MPI INT 6.3BB]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, water based, matching topcoat.
	A. Topcoat: Alkyd, water based, gloss (MPI Gloss Level 6-7)[, MPI #157].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 6.3B]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Wood Substrates: [Wood paneling] [and] [casework].
	A. Latex over Latex Primer System[, MPI INT 6.4R]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Alkyd Sealer System[, MPI INT 6.4A]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Institutional Low-Odor/VOC Latex System[, MPI INT 6.4T]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	A. <Insert manufacturer's name; product name or designation>.
	A. "High-Performance Architectural Latex System(, MPI INT 6.4S)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	A. High-Performance Architectural Latex System[, MPI INT 6.4S]:
	A. Prime Coat: Primer, latex, for interior wood[, MPI #39].
	A. <Insert manufacturer's name; product name or designation>.
	A. Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	A. <Insert manufacturer's name; product name or designation>.
	A. Water-Based Light-Industrial Coating System[, MPI INT 6.4N]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	A. Retain one of three "Topcoat" subparagraphs below.
	A. Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd System[, MPI INT 6.4B]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	A. Wood Substrates: Traffic surfaces, including [floors] [and] [stairs].
	A. Latex Porch and Floor Enamel System[, MPI INT 6.5G]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Floor paint, latex, matching topcoat.
	A. Topcoat: Floor paint, latex, low gloss (maximum MPI Gloss Level 3)[, MPI #60].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd Floor Enamel System[, MPI INT 6.5A]:
	A. Prime Coat: Floor enamel, alkyd, matching topcoat.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; "MPI Manual" does not include a Budget Grade system.
	A. Intermediate Coat: Floor enamel, alkyd, matching topcoat.
	A. Topcoat: Floor enamel, alkyd, gloss (MPI Gloss Level 6)[, MPI #27].
	A. <Insert manufacturer's name; product name or designation>.
	B. Spray-Textured Ceiling Substrates:
	1. Latex, Flat System[, MPI INT 9.1A]: Spray applied.
	1. For a Premium Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Budget Grade system.
	1. Prime Coat: Latex, interior, flat, matching topcoat.
	1. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	1. <Insert manufacturer's name; product name or designation>.
	1. Latex System[, MPI INT 9.1E]: Spray applied.
	a. Prime Coat: Latex, interior, matching topcoat.
	a. For Budget and Premium Grade systems, "MPI Manual" requires intermediate coat.
	b. Intermediate Coat: Latex, interior, matching topcoat.
	a. Retain one of six "Topcoat" subparagraphs below.
	a. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	a. <Insert manufacturer's name; product name or designation>.
	a. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	a. <Insert manufacturer's name; product name or designation>.
	c. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].


	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Latex over Alkyd Sealer System[, MPI INT 9.1B]:
	A. For a Premium Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Budget Grade system.
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. Retain one of six "Topcoat" subparagraphs below.
	A. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd, Flat System[, MPI INT 9.1C]:
	A. For a Premium Grade system, "MPI Manual" requires prime coat and topcoat; "MPI Manual" does not include a Budget Grade system.
	A. Prime Coat: Alkyd, interior, flat, matching topcoat.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Alkyd over Alkyd Sealer System[, MPI INT 9.1D]:
	A. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	A. <Insert manufacturer's name; product name or designation>.
	A. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	A. Intermediate Coat: Alkyd, interior, matching topcoat.
	A. Retain one of four "Topcoat" subparagraphs below.
	A. Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	A. <Insert manufacturer's name; product name or designation>.
	A. Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	A. <Insert manufacturer's name; product name or designation>.
	C. [Gypsum Board] [and] [Plaster] Substrates:
	1. Latex over Latex Sealer System[, MPI INT 9.2A]:
	1. Retain one of two "Prime Coat" subparagraphs below. Retain first subparagraph for a Premium Grade system.
	1. Prime Coat: Primer sealer, latex, interior[, MPI #50].
	1. <Insert manufacturer's name; product name or designation>.
	1. Prime Coat: Latex, interior, matching topcoat.
	1. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	1. Intermediate Coat: Latex, interior, matching topcoat.
	1. Retain one of six "Topcoat" subparagraphs below.
	1. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	1. <Insert manufacturer's name; product name or designation>.
	1. Latex over Alkyd Primer System (for Plaster Only)[, MPI INT 9.2K]:
	1. Prime Coat: Primer sealer, alkyd, interior[, MPI #45].
	1. <Insert manufacturer's name; product name or designation>.
	1. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	1. Intermediate Coat: Latex, interior, matching topcoat.
	1. Retain one of six "Topcoat" subparagraphs below.
	1. Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	1. <Insert manufacturer's name; product name or designation>.
	1. Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	1. <Insert manufacturer's name; product name or designation>.
	1. Institutional Low-Odor/VOC Latex System[, MPI INT 9.2M]:
	a. Prime Coat: Primer sealer, interior, institutional low odor/VOC[, MPI #149].
	a. <Insert manufacturer's name; product name or designation>.
	a. For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	a. Retain one of six "Topcoat" subparagraphs below.
	a. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	a. <Insert manufacturer's name; product name or designation>.
	a. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	a. <Insert manufacturer's name; product name or designation>.
	c. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	<Insert manufacturer's name; product name or designation>.
	"High-Performance Architectural Latex System(, MPI INT 9.2B)" Subparagraph below is recommended for high-traffic and high-contact areas (e.g., public corridors in institutional buildings).
	High-Performance Architectural Latex System[, MPI INT 9.2B]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Latex, interior, high performance architectural, matching topcoat.
	Retain one of four "Topcoat" subparagraphs below.
	Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 2)[, MPI #138].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 3)[, MPI #139].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, high performance architectural (MPI Gloss Level 4)[, MPI #140].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, high performance architectural, semigloss (MPI Gloss Level 5)[, MPI #141].
	<Insert manufacturer's name; product name or designation>.
	Water-Based Light-Industrial Coating System[, MPI INT 9.2L]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Light-industrial coating, interior, water based, matching topcoat.
	Retain one of three "Topcoat" subparagraphs below.
	Topcoat: Light-industrial coating, interior, water based (MPI Gloss Level 3)[, MPI #151].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Light-industrial coating, interior, water based, semigloss (MPI Gloss Level 5)[, MPI #153].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Light-industrial coating, interior, water based, gloss (MPI Gloss Level 6)[, MPI #154].
	<Insert manufacturer's name; product name or designation>.
	Alkyd over Latex Sealer System[, MPI INT 9.2C]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Alkyd, interior, matching topcoat.
	Retain one of four "Topcoat" subparagraphs below.
	Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior (MPI Gloss Level 3)[, MPI #51].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	<Insert manufacturer's name; product name or designation>.
	[Cotton or Canvas] [and] [ASJ] Insulation-Covering Substrates: Including [pipe and duct coverings] <Insert description>.
	Latex System[, MPI INT 10.1A]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Latex, interior, matching topcoat.
	Retain one of six "Topcoat" subparagraphs below.
	Topcoat: Latex, interior, flat (MPI Gloss Level 1)[, MPI #53].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior (MPI Gloss Level 2)[, MPI #44].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior (MPI Gloss Level 3)[, MPI #52].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior (MPI Gloss Level 4)[, MPI #43].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, semigloss (MPI Gloss Level 5)[, MPI #54].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65 units at 60 degrees)[, MPI #114].
	<Insert manufacturer's name; product name or designation>.
	Institutional Low-Odor/VOC Latex System[, MPI INT 10.1D]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
	Retain one of six "Topcoat" subparagraphs below.
	Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1)[, MPI #143].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 2)[, MPI #144].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3)[, MPI #145].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 4)[, MPI #146].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC, semigloss (MPI Gloss Level 5)[, MPI #147].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Latex, interior, institutional low odor/VOC, gloss (MPI Gloss Level 6)[, MPI #148].
	<Insert manufacturer's name; product name or designation>.
	Alkyd System[, MPI INT 10.1B]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Alkyd, interior, matching topcoat.
	Retain one of four "Topcoat" subparagraphs below.
	Topcoat: Alkyd, interior, flat (MPI Gloss Level 1)[, MPI #49].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior, (MPI Gloss Level 3)[, MPI #51].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior, semigloss (MPI Gloss Level 5)[, MPI #47].
	<Insert manufacturer's name; product name or designation>.
	Topcoat: Alkyd, interior, gloss (MPI Gloss Level 6)[, MPI #48].
	<Insert manufacturer's name; product name or designation>.
	Aluminum Paint System[, MPI INT 10.1C]:
	Prime Coat: Primer sealer, latex, interior[, MPI #50].
	<Insert manufacturer's name; product name or designation>.
	For a Premium Grade system, "MPI Manual" requires intermediate coat; delete "Intermediate Coat" Subparagraph below for a Budget Grade system.
	Intermediate Coat: Aluminum paint matching topcoat.
	Topcoat: Aluminum paint[, MPI #1].
	<Insert manufacturer's name; product name or designation>.





	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in in...



	101423.16 - Room-Identification Panel Signage
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes room-identification signs that are directly attached to the building.

	1.1 Related Requirements:
	1.1 Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1.1 Section 101416 "Plaques" for one-piece, solid metal signs, with or without frames, that are used for high-end room-identification.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for adhesives.>
	B. Shop Drawings: For room-identification signs.
	1. Include fabrication and installation details and attachments to other work.
	2. Show sign mounting heights, locations of supplementary supports to be provided by other installers, and accessories.


	1.1 Show message list, typestyles, graphic elements[, including raised characters and Braille], and layout for each sign at least [half size] <Insert scale>.
	1.1 Samples: For each exposed product and for each color and texture specified.
	1.1 INFORMATIONAL SUBMITTALS
	1.1 Sample warranty.
	1.1 CLOSEOUT SUBMITTALS
	1.1 Maintenance data.
	1.3 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Verify available warranties and warranty periods for units and components.
	1. Warranty Period: [FFive] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and Masterworks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	1.1 PERFORMANCE REQUIREMENTS
	1.1 Accessibility Standard: Comply with applicable provisions in [the USDOJ's "2010 ADA Standards for Accessible Design"] [the ABA standards of the Federal agency having jurisdiction] [and] [ICC A117.1] <Insert requirement>.
	2.1 ROOM-IDENTIFICATION SIGNS
	A. Available room-identification signs and sign systems vary with manufacturer.
	A. Copy "Room-Identification Sign" Paragraph below and re-edit for each product.
	A. Insert drawing designation. Use these designations on Drawings to identify each product.
	A. Room-Identification Sign:  <Insert drawing designation>: [Sign] [Sign system] with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles.; and as follows:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. First two options in "Laminated-Sheet Sign" Subparagraph below can produce accessible raised characters and Braille. Various polymer materials can be sandblasted to form raised graphics; insert specific polymer material if required.
	1. Laminated-Sheet Sign: [Photopolymer] [Sandblasted polymer] <Insert material> face sheet with raised graphics laminated[ over subsurface graphics] to [acrylic ] [phenolic] <Insert material> backing sheet to produce composite sheet.
	a. Composite-Sheet Thickness: [As indicated on Drawings] [Manufacturer's standard for size of sign] [0.125 inch (3.18 mm)] [0.25 inch (6.35 mm)] <Insert dimension>.
	a. Retain "Surface-Applied Graphics" or "Subsurface Graphics" Subparagraph below, or both, to suit Project.
	b. Surface-Applied Graphics: Applied [vinyl film] [paint] [photo image] <Insert requirement>.
	a. Subsurface Graphics: [Reverse halftone or dot-screen image] [Reverse etch image] [Snap-in changeable insert beneath removable face sheet] [Slide-in changeable insert] <Insert requirement>.
	c. Color(s): [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert requirement>.

	1. Generally, retain "Sign-Panel Perimeter" or "Frame" Subparagraph below.
	2. Sign-Panel Perimeter: Finish edges smooth.
	a. Edge Condition[ at Vertical Edges][ at Horizontal Edges]:  [As indicated on Drawings] [Square cut] [Beveled] [Bullnosed] <Insert requirement>.
	b. Corner Condition in Elevation: [As indicated on Drawings] [Square] [Rounded to radius indicated] <Insert requirement>.

	3. Frame: [Entire perimeter] [Horizontal retainers] [Vertical retainers] [ to hold changeable sign panel] <Insert description>.
	a. Material: [Aluminum] <Insert material>.
	b. Profile: [Square] [Beveled] [Rounded] <Insert requirement>.
	c. Corner Condition in Elevation: [Square] [Mitered] [Rounded to radius indicated] <Insert requirement>.
	d. Finish and Color: [Mill] [Clear anodized] [Light bronze anodized] [Medium bronze anodized] [Painted, matte black color] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert requirement>.

	4. Mounting: [Manufacturer's standard method for substrates indicated] [Surface mounted to wall] with [concealed anchors] [countersunk flathead through fasteners] [adhesive] [two-face tape] [hook-and-loop tape] [or] [magnetic tape].


	2.2 SIGN MATERIALS
	A. Acrylic Sheet: ASTM D4802, category as standard with manufacturer for each sign, Type UVF (UV filtering).
	B. Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; die cut to form characters or images as indicated on Drawings[ and suitable for exterior applications].

	2.3 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, noncorrosive and compatible with each material joined, and complying with the following:
	1. Use concealed fasteners and anchors unless indicated to be exposed.
	2. For exterior exposure, furnish [nonferrous-metal] [stainless-steel] [or] [hot-dip galvanized] <Insert requirement> devices unless otherwise indicated.
	3. Exposed Metal-Fastener Components, General:
	a. Fabricated from same basic metal and finish of fastened sign unless otherwise indicated.

	4. Sign Mounting Fasteners:
	a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of sign material or screwed into back of sign assembly unless otherwise indicated.
	b. Through Fasteners: Exposed metal fasteners matching sign finish, with type of head indicated, and installed in predrilled holes.


	B. Adhesive: As recommended by sign manufacturer.
	A. <Double click to insert sustainable design text for VOC content of adhesive.>
	A. <Double click to insert sustainable design text for low emitting adhesives.>
	C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch (1.14 mm) thick, with adhesive on both sides.

	2.4 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
	1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water penetration and retention.
	2. Conceal connections if possible; otherwise, locate connections where they are inconspicuous.
	3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to existing work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed fasteners that match sign finish.

	B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to produce precisely formed image. Image shall be free of rough edges.
	C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background color coating over enamel-filled copy.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Retain mounting methods in this article that coordinate with mounting requirements in sign-description paragraphs retained in Part 2.
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Install signs so they do not protrude or obstruct according to the accessibility standard.
	3. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.

	B. Mounting Methods:
	1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of sign. Remove loose debris from hole and substrate surface.
	1. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for displaced adhesive. Place sign in position and push until flush to surface, embedding studs in holes. Temporarily support sign in position until adhesive fully sets.
	1. Thin or Hollow Surfaces: Place sign in position and flush to surface, install washers and nuts on studs projecting through opposite side of surface, and tighten.
	2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. Countersink holes in sign if required. Place sign in position and flush to surface. Install through fasteners and tighten.
	3. Adhesive: Clean bond-breaking materials from substrate surface and remove loose debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of suitable quantity to support weight of sign after cure without slippage. Keep adhes...
	4. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support weight of sign without slippage. Keep strips away from edges to prevent...



	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 9, “Signage” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in room-identification panel sig...



	102600 - Stainless Steel Sheet
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes wall covering as a type of wall protection system.

	1.2 ACTION SUBMITTALS
	A. Product Data: Include detailed specifications for each system component and installation accessory required, including installation methods for each type of substrate.
	B. Shop Drawings: Include locations, extent and installation details of wall covering products.
	C. Samples for Verification Purposes: Submit for verification of color, texture, pattern and thickness.

	1.3 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials to the project site in unopened original factory packaging clearly labeled to show manufacturer.
	B. Materials must be stored flat.


	PART 2 -  PRODUCTS
	2.1 WALL COVERING MATERIALS
	A. Basis of Design Product: CS Acrovyn stainless steel sheet, nominal .0625” thick, with standard smooth texture, supplied in 4 foot by 8 foot or 10 foot sheet sizes, manufactured by Construction Specialties, Inc., or approved equivalent.
	B. Fabrication: Fabricate wall protection products to comply with requirements indicated for design, dimensions, detail, finish and sizes.
	C. Finishes: Comply with NAAMM “Metal Finishes Manual” for recommendations relative to applications and designations of finishes.
	D. Accessories: Stainless steel wall protection shall be furnished as a complete packaged system, including appropriate adhesive or mechanical fasteners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions: Examine areas and conditions under which work is to be performed and identify conditions detrimental to proper or timely completion.
	1. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Preparation: Prior to installation, clean substrate to remove dirt, debris and loose particles. Perform additional preparation procedures as required by manufacturer's instructions.
	B. Protection: Take all necessary steps to prevent damage to material during installation as required in manufacturer's installation instructions.

	3.3 INSTALLATION
	A. Install the work of this section in strict accordance with the manufacturer's recommendations using only approved hardware and locating all components firmly into position, level and plumb.

	3.4 CLEANING
	A. General: Immediately upon completion of installation, clean wall protection products and accessories in accordance with manufacturer's recommended cleaning method.
	B. Remove surplus materials, rubbish and debris resulting from installation as work progresses and upon completion of work.

	3.5 PROTECTION
	A. Protect installed materials to prevent damage by other trades. Use materials that may be easily removed without leaving residue or permanent stains.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 8, “Interior Wall and Ceiling Finishes” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in st...



	102800 - Toilet and Bath Accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Public-use washroom accessories.
	1. Public-use washroom and shower room accessories..
	1. Private-use bathroom accessories.
	1. Healthcare accessories.
	2. Hand air dryers.
	3. Childcare accessories.


	1.1 Underlavatory guards.
	1.1 Custodial accessories.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Samples: For each exposed product and for each finish specified, full size.
	A. Retain subparagraph below if applicable.
	A. Approved full-size Samples will be returned and may be used in the Work.
	A. Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor. The IBC requires grab bars and shower seats to be able to resist concentrated load of 250 lbf (1112 N) applied in any direction and at any poi...
	B. Delegated-Design Submittal: For [grab bars] [and] [shower seats].
	1. Include structural design calculations indicating compliance with specified structural-performance requirements.


	1.1 INFORMATIONAL SUBMITTALS
	1.1 Sample warranties.
	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 WARRANTY
	A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors that fail in materials or workmanship within specified warranty period.
	A. Not all manufacturers offer a special mirror warranty. Verify available warranties and warranty periods.
	A. Warranty Period: [10] [15] <Insert number> years from date of Substantial Completion.
	A. Manufacturer's Special Warranty for Hand Hand Air Dryers: Manufacturer agrees to repair or replace hand air dryers that fail in materials or workmanship within specified warranty period.
	1. Verify available warranties and warranty periods.
	1. Warranty Period: [Two ] [Five] [10] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 PERFORMANCE REQUIREMENTS
	A. Retain this article if accessories that connect to building electrical systems, such as hand dryers and adjustable height adult changing stations, are required.
	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. Structural Performance: Design accessories and fasteners to comply with the following requirements:
	1. Retain "Grab Bars" and "Shower Seats" subparagraphs below if required. The IBC requires grab bars and shower seats to be able to resist concentrated load of 250 lbf (1112 N) applied in any direction and at any point. Shower seats often resist great...
	1. Grab Bars: Installed units are able to resist 250 lbf (1112 N) concentrated load applied in any direction and at any point.
	2. Shower Seats: Installed units are able to resist [250 lbf (1112 N)] [360 lbf (1601 N)] <Insert load> applied in any direction and at any point.


	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	A. Copy paragraphs below and re-edit for each product.
	A. Insert drawing designation. Use these designations on Drawings to identify each product.
	A. Toilet Tissue (Roll) Dispenser TTD <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. DBasis of Design Product: Contura Series surface-mounted multi-roll toilet tissue dispenser Model No. B-4288 by Bobrick Washroom Equipment, Inc., or approved equivalentescription: [Roll-in-reserve dispenser with hinged front secured with tumbler lo...
	1. Mounting: [Recessed] [Partition mounted, serving two adjacent toilet compartments] [Surface mounted].
	1. Controlled-delivery units described in "Operation" Subparagraph below cannot be used at accessible toilets.
	1. Operation: [Noncontrol delivery with standard spindle] [Noncontrol delivery with theft-resistant spindle] [Spindleless with tension-spring controlled delivery] [Spindleless with tension-spring controlled delivery and self-locking device extending t...
	1. Capacity: Designed for [4-1/2- or 5-inch- (114- or 127-mm-)] [5-inch- (127-mm-)] <Insert dimension> diameter tissue rolls.

	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Chrome-plated zinc alloy (zamac) or steel] [Satin-finish aluminum bracket with plastic spindle] <Insert material and finish>.
	A. Paper Towel (Folded) Dispenser <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Mounting: [Recessed] [Semirecessed] [Deck mounted, recessed] [Surface mounted].
	A. Single-fold towels usually require 6-inch- (152-mm-) deep dispensers. C-fold or multifold towels fit in 4-inch- (102-mm-) deep dispensers. C-fold towels are the highest quality folded towels; single-fold towels are the least expensive.
	A. Minimum Capacity: [400 C-fold or 525 multifold towels] [600 C-fold or 800 multifold towels] [400 single-fold towels] <Insert capacity>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	A. Lockset: Tumbler type.
	A. Retain "Refill Indicator" Subparagraph below if required.
	A. Refill Indicator: Pierced slots at sides or front.
	A. Roll towel dispensers extend farther from the wall than folded towel dispensers.
	A. Paper Towel (Roll) Dispenser <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: [Lever-actuated] [Pull-towel actuated] mechanism permitting controlled delivery of paper rolls in preset lengths.
	A. Mounting: [Recessed] [Semirecessed] [Surface mounted].
	A. Minimum Capacity: [8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll] <Insert capacity>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray, with translucent front cover] <Insert material and finish>.
	A. Lockset: Tumbler type.
	A. Automatic Paper Towel (Roll) Dispenser <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Automatic motion sensing mechanism with user-adjustable delay and paper towel length; [electrically operated, with adapter for 110- to 240-V ac power supply] [battery powered] <Insert description>.
	A. Mounting: [Recessed] [Semirecessed] [Surface mounted].
	A. Minimum Capacity: [8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll] <Insert capacity>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	A. Lockset: Tumbler type.
	A. Waste Receptacle <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Mounting: [Open top, recessed] [Self-closing disposal-opening cover, recessed] [Semirecessed] [Surface mounted] [Wall mounted for corner installation] [Freestanding] [Undercounter] <Insert description>.
	A. Minimum Capacity: <Insert value>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert material and finish>.
	A. Liner: [Reusable vinyl liner] <Insert liner description>.
	A. Lockset: Tumbler type for waste receptacle.
	A. Combination Towel (Folded) Dispenser/Waste Receptacle <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Combination unit for dispensing C-fold or multifold towels, with removable waste receptacle.
	A. Mounting: [Surface mounted] [Surface mounted with stainless steel collar] [Recessed] [Recessed with projecting receptacle] [Semirecessed] [Under vanity] <Insert mounting>.
	A. Retain first subparagraph below for recessed or semirecessed units.
	A. Designed for nominal [4-inch (100-mm)] [6-inch (150-mm)] wall depth.
	A. Minimum Towel-Dispenser Capacity: [600 C-fold or 800 multifold paper towels] <Insert capacity>.
	A. Minimum Waste-Receptacle Capacity: [4 gal. (15 L)] [12 gal. (45.4 L)] <Insert value>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert material and finish>.
	A. Liner: [Reusable, vinyl waste-receptacle liner] <Insert liner description>.
	A. Lockset: Tumbler type for towel-dispenser compartment[ and waste receptacle].
	A. Combination Towel (Roll) Dispenser/Waste Receptacle <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Combination unit for dispensing preset length of roll paper towels, with removable waste receptacle.
	A. Towel Mechanism: [Lever] [Pull towel]. [Automatic, electric sensor; with adapter for 110- to 240-V ac power supply] [Automatic, battery-operated sensor] <Insert description>.
	A. Mounting: [Recessed] [Semirecessed] [Surface mounted].
	A. Minimum Towel-Dispenser Capacity: [8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll] <Insert capacity>.
	A. Minimum Waste Receptacle Capacity: [8 gal. (30 L)] [12 gal. (45.4 L)] [15 gal. (56.8 L)] <Insert value>.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert material and finish>.
	A. Liner: [Reusable, vinyl waste-receptacle liner] <Insert liner description>.
	A. Lockset: Tumbler type for towel dispenser compartment[ and waste receptacle].
	A. Coordinate requirements for soap dispensers with other Sections if a central soap storage tank is included.
	A. Soap Dispenser <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Designed for manual operation and dispensing soap in [liquid or lotion] [lather] form.
	A. Mounting: [Deck mounted on vanity] [Deck mounted on lavatory] [Horizontally oriented, recessed] [Horizontally oriented, surface mounted] [Vertically oriented, surface mounted] <Insert mounting>.
	A. Capacity: <Insert value>.
	A. Materials: <Insert requirements>.
	A. Retain "Lockset" and "Refill Indicator" subparagraphs below if required.
	A. Lockset: Tumbler type.
	A. Refill Indicator: Window type.
	B. Automatic Soap Dispenser SD<Insert drawing designation>:
	1. Basis of Design Product: Automatic wall-mounted foam soap dispenser “KleenLine No-Touch” Model by KleenLine, or approved equivalent.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Automatic dispenser with infrared sensor to detect presence of hands; [electrically operated, with adapter for 110- to 240-V ac power supply] [battery powered]; designed for dispensing soap in [liquid or lotion] [lather] form.
	A. Some manufacturers may provide wall-mounted automatic units.
	A. Mounting: [Deck mounted on vanity] [Deck mounted on lavatory] [Surface mounted].
	A. Capacity: <Insert value>.
	A. Materials: <Insert requirements>.
	A. Retain "Refill Indicator" and "Low-Battery Indicator" subparagraphs below if required.
	A. Refill Indicator: LED indicator.
	A. Low-Battery Indicator: LED indicator.
	C. Grab Bar <Insert drawing designation>GB:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Basis of Design Product: 1-1/2” diameter stainless steel grab bars with snap flange, satin finish, slip-resistant surface, Model No. B-6806 by Bobrick Washroom Equipment, Inc., or approved equivalent.
	1. Mounting: Flanges with [concealed] [exposed] fasteners.
	1. Material: Stainless steel, 0.05 inch (1.3 mm) thick.
	1. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin)[ on ends and slip-resistant texture in grip area].
	1. Retain first option in "Outside Diameter" Subparagraph below for medium-duty applications; second, for heavy duty.
	1. Outside Diameter: [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)].
	2. Configuration and Length: [As indicated on Drawings] [Straight, 36 inches (914 mm) long] <Insert configuration and length>.

	D. Sanitary-Napkin Disposal Unit SND<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Basis of Design Product: Contura Series surface-mounted sanitary napkin disposal Model No. B-270 by Bobrick Washroom Equipment, Inc., or approved equivalent.

	A. Mounting: [Recessed] [Partition mounted, dual access] [Surface mounted].
	A. Door or Cover: Self-closing, disposal-opening cover[ and hinged face panel with tumbler lockset].
	A. Receptacle: Removable.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	E. Seat-Cover Dispenser SCD<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Mounting: [Surface mounted] [Recessed] [Partition mounted, dual access].
	1. Minimum Capacity: [250] [500] <Insert number> seat covers.
	1. Exposed Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	1. Basis of Design Product: Contura Series surface-mounted seat-cover disposal Model No. B-4221 by Bobrick Washroom Equipment, Inc., or approved equivalent.

	A. Vandal-Resistant Lockset: Tumbler type.
	F. Mirror Unit <Insert drawing designation>MU-VR:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. In "Frame" Subparagraph below, options for tilted and adjustable tilting mirrors are for use by people with disabilities. Adjustable tilting mirrors are prone to vandalism. In lieu of tilted mirrors, standard flat mirrors can be mounted at heights ...
	1. Basis of Design Product: Vandal-resistant stainless steel frameless mirror Model No. B-942 by Bobrick Washroom Equipment, Inc., or approved equivalent.
	1. Frame: [Stainless steel angle, 0.05 inch (1.3 mm) thick] [Stainless steel channel] [Stainless steel, fixed tilt] [Stainless steel, adjustable tilt].
	1. Corners: [Manufacturer's standard] [Mitered and mechanically interlocked] [Welded and ground smooth].
	2. Size: [11-1/4 inches wide by 17-1/4 inches high.As indicated on Drawings] <Insert dimensions>.

	G. Mirror Unit with Shelf MU-S:
	1. Basis of Design Product: Mirror with stainless steel angle frame and shelf Model No. B-292 by Bobrick Washroom Equipment, Inc., or approved equivalent.
	2. Size: 18 inches wide by 36 inches high.

	A. Clothes Retain "Shelf" Subparagraph below if required.
	A. Shelf:
	A. Type: [Integral, welded] [Concealed mounting] [Exposed mounting].
	A. Depth: [5 inches (127 mm)] <Insert dimension>.
	A. Hangers: [Manufacturer's standard rigid, tamper and theft resistant] <Insert requirements>.
	H. Hook CH <Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Description: [Double-prong unit] [Single-prong unit] [Combination hat and coat hook] [Combination door bumper and coat hook] <Insert description>.
	1. Basis of Design Product: Stainless steel clothes hook Model No. B-233 by Bobrick Washroom Equipment, Inc., or approved equivalent.

	A. Mounting: [Concealed] [Exposed].
	A. Material and Finish: [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] <Insert material and finish>.
	A. Fixed Height Adult Changing Station <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Horizontal unit that opens by folding down from stored position and with adjustable strap.
	A. Engineered to support minimum of [400-lb (181-kg)] <Insert value> static load when opened.
	A. Mounting: [Surface mounted, with unit projecting not more than 4 inches (102 mm) from wall when closed] [Semirecessed, with unit projecting not more than 1 inch (25 mm) from wall when closed].
	A. Operation: By pneumatic shock-absorbing mechanism.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin), with replaceable insulated polystyrene tray liner and rounded plastic corners] <Insert requirements>.
	A. Liner Dispenser: Provide [built-in] [separate, locking] dispenser for disposable sanitary liners.
	A. Adjustable Height Adult Changing Station <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Description: Height adjustable horizontal unit electrically operated with wired hand control and with safety rail[ and receiver tray][ and receiver tray with integrated drain outlet].
	A. Engineered to support minimum of [300-lb (136-kg)] [350-lb (159-kg)] [400-lb (181-kg)] <Insert value> static load when opened.
	A. Mounting: Surface mounted, foldable by pneumatic shock-absorbing mechanism.
	A. Electrical Characteristics: Manufacturer's standard actuator and control system, with integrated 24-V dc transformer, powered by a single 120-V electrical receptacle.
	A. Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin), with PVC mattress] <Insert requirements>.
	A. PUBLIC-USE SHOWER ROOM ACCESSORIES
	A. Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	A. Copy paragraphs below and re-edit for each product.
	A. Insert drawing designation. Use these designations on Drawings to identify each product.
	I. Shower Curtain Rod SCR<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain first option in "Description" Subparagraph below for normal-duty applications; second, for heavy duty.
	1. Description: [1-inch- (25.4-mm-)] [1-1/4-inch- (32-mm-)] outside diameter, straight rod.
	1. Basis of Design Product: Heavy-duty shower curtain rod with concealed mounting Model No. B-207 by Bobrick Washroom Equipment, Inc., or approved equivalent.
	1. Configuration: [As indicated on Drawings]
	2. Mounting Flanges: [Exposed] [Concealed] <Insert requirements> fasteners; [in manufacturer's standard material and finish] [in material and finish matching rod] <Insert requirements>Size:  72 inches long.

	A. Rod Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Polished chrome-plated brass] <Insert material and finish>.
	J. Shower Curtain SC<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Curtains that are 12 inches (305 mm) wider than opening are recommended for shower openings 48 inches (1219 mm) wide and wider.
	1. Size: Minimum [6 inches (152 mm)] [12 inches (305 mm)] wider than opening by 72 inches (1829 mm) high.Basis of Design Product: Opaque, matte white vinyl Shower Curtain Rod with Concealed Mounting Model No. B-204-3 by Bobrick Washroom Equipment, Inc...
	2. Size:  70 inches wide by 72 inches high.
	1.
	1. Material: [Vinyl, minimum 0.006 inch (0.15 mm) thick, opaque, matte] [Duck, minimum 8 oz. (227 g), white, 100 percent cotton] [Nylon-reinforced vinyl, minimum 9 oz. (255 g) or 0.008-inch- (0.2-mm-) thick vinyl, with integral antibacterial and flame...
	1. Antibacterial shower curtains are available in green.
	1. Color: [White] [Beige] [Green] [As selected from manufacturer's full range] <Insert color>.
	1. Grommets: Corrosion resistant at minimum 6 inches (152 mm) o.c. through top hem.
	3. Shower Curtain Hooks: [Chrome-plated or sStainless steel, spring wire curtain hooks with snap fasteners] <Insert description>, sized to accommodate specified curtain rod. Provide one hook per curtain grommet.

	K. Folding Shower Seat FSS<Insert drawing designation>:
	1. Basis of Design Product: Solid phenolic folding shower seat Model No. B-5193 by Bobrick Washroom Equipment, Inc., or approved equivalent.


	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Configuration: [L-shaped seat, designed for wheelchair access] [Rectangular seat] [Triangular, corner-type seat] [Stainless steel seat designed to fold into recessed-mounted, stainless steel wall box] <Insert description>.
	1.1 Seat: [Phenolic or polymeric composite of slat-type or one-piece construction in color as selected by Architect] [White vinyl padded seat] [Stainless steel, ASTM A480/A480M No. 4 finish (satin); 0.05-inch- (1.3-mm-) minimum nominal thickness; with...
	1.1 Mounting Mechanism: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert description>.
	1.1 Dimensions: <Insert dimensions>.
	1.1 Soap Dish <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Recessed] [Surface] mounted, with the following features:
	1.1 Washcloth bar.
	1.1 <Insert requirements>.
	1.1 Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert material and finish>.
	1.1 Robe Hook <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Double] [Single]-prong unit.
	1.1 Material and Finish: [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] <Insert material and finish>.
	1.1 PRIVATE-USE BATHROOM ACCESSORIES
	1.1 Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	1.1 Copy paragraphs below and re-edit for each product.
	1.1 Insert drawing designation. Use these designations on Drawings to identify each product.
	1.1 Private-Use Toilet Tissue Dispenser <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Single] [Double]-roll dispenser with the following features:
	1.1 Hood.
	1.1 <Insert requirements>.
	1.1 Mounting: [Recessed] [Surface mounted].
	1.1 Capacity: Designed for 4-1/2- or 5-inch- (114- or 127-mm-) diameter tissue rolls.
	1.1 Material and Finish: [Solid brass, polished] [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/...
	1.1 Private-Use Shower Curtain Rod <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [1-inch- (25.4-mm-)] [1-1/4-inch- (32-mm-)] outside diameter, [straight] [curved] rod.
	1.1 Configuration: [As indicated on Drawings]
	1.1 Mounting Flanges: Designed for [exposed] [concealed] fastening, in [manufacturer's standard material and finish] [in material and finish matching rod] <Insert requirements>.
	1.1 Rod Material and Finish: [Solid brass, polished] [Polished chrome-plated brass] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] <Insert material and finish>.
	1.1 Retain "Features" Subparagraph below if required.
	1.1 Features: Integral chrome-plated brass glide hooks.
	1.1 Private-Use Folding Shower Seat <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Configuration: [L-shaped seat, designed for wheelchair access] [Rectangular seat] [Triangular, corner-type seat] [Stainless steel seat designed to fold into recessed-mounted, stainless steel wall box] <Insert description>.
	1.1 Seat: [Phenolic or polymeric composite of slat-type or one-piece construction in color as selected by Architect] [White vinyl padded seat] [Stainless steel, ASTM A480/A480M No. 4 finish (satin); 0.05-inch- (1.3-mm-) minimum nominal thickness; with...
	1.1 Mounting Mechanism: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] <Insert description>.
	1.1 Dimensions: <Insert dimensions>.
	1.1 Private-Use Soap Dish <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: <Insert description>.
	1.1 Mounting: [Recessed] [Surface mounted].
	1.1 Material and Finish: [Solid brass, polished] [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/...
	1.1 Private-Use Medicine Cabinet <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mounting: [Recessed, for nominal 4-inch (100-mm) wall depth] [Surface mounted].
	1.1 Size: [18 by 24 inches (457 by 610 mm)] <Insert dimensions>.
	1.1 Door: [Framed mirror door concealing storage cabinet equipped with continuous hinge and spring-buffered, rod-type stop and magnetic door catch] <Insert description>.
	1.1 Shelves: [Three, adjustable] <Insert requirements>.
	1.1 Material and Finish:
	1.1 Cabinet: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Steel with corrosion-resistant finish].
	1.1 Mirror Frame: <Insert material and finish>.
	1.1 Door: <Insert material and finish>.
	1.1 Hinge: <Insert material and finish>.
	1.1 Shelves: <Insert material and finish>.
	1.1 Private-Use Facial Tissue Dispenser <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mounting: [Recessed] [Surface mounted] <Insert requirements>.
	1.1 Depth: [2-5/8 inches (67 mm)] [4 inches (102 mm)] <Insert dimension>.
	1.1 Material and Finish:
	1.1 Dispenser Face: [Polished chrome-plated brass] [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated steel] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] <Insert mat...
	1.1 Cabinet: [Steel with corrosion-resistant finish] <Insert material and finish>.
	1.1 Private-Use Robe Hook <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Double] [Single]-prong unit.
	1.1 Material and Finish: [Solid brass, polished] [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/...
	1.1 Private-Use Toothbrush and Tumbler Holder <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: <Insert description>.
	1.1 Material and Finish: [Solid brass, polished] [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated brass] [Polished chrome-plated zinc alloy (zamac)] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/...
	1.1 Private-Use Towel Bar <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [3/4-inch- (19-mm-) square tube with rectangular end brackets] [3/4-inch- (19-mm-) round tube with circular end brackets] <Insert description>.
	1.1 Mounting: Flanges with [concealed] [exposed] fasteners.
	1.1 Length: [18 inches (457 mm)] [24 inches (610 mm)] [30 inches (762 mm)] <Insert dimension>.
	1.1 Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] [Polished aluminum] <Insert material and finish>.
	1.1 Private-Use Towel Shelf <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: Surface-mounted, guest-towel shelf with [four] <Insert number> stainless steel tubes, [3/8 inch (10 mm) in diameter] [5/16 inch (8 mm) square] <Insert requirements>, mounted in support arms.
	1.1 Retain "Towel Bar" Subparagraph below if required; if retaining, revise to suit Project.
	1.1 Towel Bar: [1/4-inch- (6-mm-) diameter] [5/16-inch- (8-mm-) square] stainless steel towel bar below shelf.
	1.1 Length: [18 inches (457 mm)] [24 inches (610 mm)] <Insert dimension>.
	1.1 Material and Finish: [Polished brass-plated, stainless steel] [Polished chrome-plated, stainless steel] [Stainless steel, ASTM A480/A480M No. 7 finish (polished)] <Insert material and finish>.
	1.1 Private-Use Towel Rack <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Surface-mounted, guest-towel unit with approximately 1/4-inch- (6-mm-) diameter wire rings welded to upright wire bracket] <Insert description>.
	1.1 Capacity: [Two] [Three] [Four] <Insert number> sets of bath towels, hand towels, and washcloths.
	1.1 Nominal Height: [11 inches (279 mm)] [17 inches (432 mm)] [21 inches (533 mm)] <Insert dimension>.
	1.1 Material and Finish: [Polished brass-plated zinc alloy (zamac)] [Polished chrome-plated zinc alloy (zamac)] <Insert material and finish>.
	1.1 HEALTHCARE ACCESSORIES
	1.1 Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	1.1 Copy paragraphs below and re-edit for each product.
	1.1 Insert drawing designation. Use these designations on Drawings to identify each product.
	1.1 Specimen Pass-Through Cabinet <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Two-sided type, with self-closing, interlocking doors on both sides, that prevent both from being open at same time, and removable stainless steel tray] [Turntable type, with minimum 12-inch- (305-mm-) diameter removable cylinder tha...
	1.1 Nominal Wall Opening: [12 by 11-1/4 inches (305 by 286 mm)] [13-1/4 by 14 inches (337 by 356 mm)] <Insert dimensions>, width by height.
	1.1 Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
	1.1 Retain "Lockset" Subparagraph below for turnstile type.
	1.1 Lockset: Tumbler type.
	1.1 Bedpan and Urinal Cabinet <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [For storing one conventional-size bedpan and one urinal bottle; with door that produces 1/2-inch (13-mm) opening at top and bottom of cabinet to allow air circulation] <Insert requirements>.
	1.1 Mounting: Recessed.
	1.1 Nominal Wall Opening: [13-1/2 by 26-1/2 by 5 inches (343 by 673 by 127 mm)] <Insert dimensions>, width by height by depth.
	1.1 Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
	1.1 Bedpan[ and Urinal] Rack <Insert drawing designation>:
	1.1 Bedpan[ and Urinal] Rack <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: For storing one conventional-size bedpan[ and one urinal bottle].
	1.1 Mounting: Surface mounted.
	1.1 Size: [12 by 27 inches (305 by 686 mm)] <Insert dimensions>, width by height.
	1.1 Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
	2.3 HAND DRYERS
	A. Vandal-Resistant Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	A. Copy paragraphs below and re-edit for each product.
	A. Insert drawing designation. Use these designations on Drawings to identify each product.
	A. Warm-AAir Dryer AD-VR<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Basis of Design Product: Vandal-resistant, through-wall hand air dryer, Model HDO3 by Fastaire., or approved equivalent.

	A. Description: Standard-speed, warm-air hand dryer.
	A. Mounting: [Recessed] [Semirecessed] [Surface mounted].
	A. Retain "Protrusion Limit" Subparagraph for surface-mounted or semirecessed units that comply with the USDOJ's "2010 ADA Standards for Accessible Design" and with ICC A117.1, which limit protrusion of objects in access aisleways with leading edges b...
	A. Protrusion Limit: Installed unit protrudes maximum 4 inches (102 mm) from wall surface.
	A. Operation: [Touch-button] [Infrared-sensor] activated with timed power cut-off switch.
	A. Automatic Shutoff: At [40] [80] [120] <Insert number> seconds.
	A. Maximum Sound Level: [63] [67] [87] <Insert number> dB.
	A. Cover Material and Finish: [Steel, with white enamel finish] [Cast iron, with enamel finish in color selected by Architect] [Chrome-plated steel] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Molded plastic, gray] [Molded plastic, white]...
	A. Electrical Requirements: [115 V, 13 A, 1500 W] [115 V, 15 A, 1725 W] [115 V, 20 A, 2300 W] [208 to 240 V, 9 to 10 A, 1900 to 2300 W] <Insert requirements>.
	B. High-Speed Air Dryer AD<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Basis of Design Product: Touch free capacitive sensor activated hand air dryer, Model Airblade V with HU02 sprayed nickel finish by Dyson, or approved equivalent.


	1.1 Description: High-speed, [warm] [unheated]-air hand dryer for rapid hand drying.
	1.1 Mounting: [Recessed] [Semirecessed] [Surface mounted].
	1.1 Retain "Protrusion Limit" Subparagraph for surface-mounted or semirecessed units that comply with the USDOJ's "2010 ADA Standards for Accessible Design" and with ICC A117.1, which limit protrusion of objects in access aisleways with leading edges ...
	1.1 Protrusion Limit: Installed unit protrudes maximum 4 inches (102 mm) from wall surface.
	1.1 Operation: Infrared-sensor activated with timed power cut-off switch.
	1.1 Average Dry Time: [12] <Insert number> seconds.
	1.1 Automatic Shut Off: At [60] <Insert number> seconds.
	1.1 Maximum Sound Level: [69] [75] <Insert number> dB.
	1.1 Cover Material and Finish: [Steel, with white enamel finish] [Cast iron, with enamel finish in color selected by Architect] [Chrome-plated steel] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Molded plastic, gray] [Molded plastic, white...
	1.1 Electrical Requirements: [115 V, 13 A, 1500 W] [115 V, 15 A, 1725 W] [115 V, 20 A, 2300 W] [208 to 240 V, 9 to 10 A, 1900 to 2300 W] <Insert requirements>.
	1.1 Multiple-Airflow Hand Dryer <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: Multiple-airflow hand dryer, using two or more airstreams for rapid hand drying[ with heating unit on-off control].
	1.1 Revise "Mounting" Subparagraph below if required. The USDOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1 limit protrusion of objects with leading edges between 27 and 80 inches (686 and 2032 mm) above the finished floor to 4 inches ...
	1.1 Mounting: [Surface mounted] <Insert requirements>.
	1.1 Operation: Electronic-sensor activated with timed power cut-off switch.
	1.1 Average Dry Time: [12] <Insert number> seconds.
	1.1 Automatic Shut Off: At [60] <Insert number> seconds.
	1.1 Maximum Sound Level: [56] [75] <Insert number> dB.
	1.1 Water Collection: Removable reservoir.
	1.1 Filter: HEPA, replaceable.
	1.1 Cover Material and Finish: [Steel, with white enamel finish] [Cast iron, with enamel finish in color selected by Architect] [Chrome-plated steel] [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [Molded plastic, gray] [Molded plastic, white...
	1.1 Electrical Requirements: [115 V, 13 A, 1500 W] [115 V, 15 A, 1725 W] [115 V, 20 A, 2300 W] [208 to 240 V, 9 to 10 A, 1900 to 2300 W] <Insert requirements>.
	2.4 CHILDCARE ACCESSORIES
	A. Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	A. Copy paragraphs below and re-edit for each product.
	A. Insert drawing designation. Use these designations on Drawings to identify each product.
	A. Diaper-Changing Station DCS<Insert drawing designation>:
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Basis of Design Product: Horizontal stainless-steel surface-mounted diaper changing station, Model KB310-SSWM by Koala Kare, or approved equivalent.


	1.1 Description: [Horizontal] [Vertical] unit that opens by folding down from stored position and with child-protection strap.
	1.1 Engineered to support minimum of [250-lb (113-kg)] <Insert value> static load when opened.
	1.1 Mounting: [Surface mounted, with unit projecting not more than 4 inches (102 mm) from wall when closed] [Semirecessed, with unit projecting not more than 1 inch (25 mm) from wall when closed].
	1.1 Operation: By pneumatic shock-absorbing mechanism.
	1.1 Material and Finish: [HDPE in manufacturer's standard color] [HDPE with plastic-laminate insert in color selected by Architect] [Stainless steel, ASTM A480/A480M No. 4 finish (satin), with replaceable insulated polystyrene tray liner and rounded p...
	1.1 Liner Dispenser: Provide [built-in] [separate, locking] dispenser for disposable sanitary liners.
	1.1 Child-Protection Seat <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: Unit that opens by folding down from stored position and with child-protection strap.
	1.1 Engineered to support minimum of [80-lb (36-kg)] [150-lb (68-kg)] <Insert value> static load when opened.
	1.1 Mounting: Surface mounted, with unit projecting not more than [4-1/2 inches (114 mm)] [6 inches (152 mm)] from wall when closed.
	1.1 Material and Finish: [HDPE in manufacturer's standard color] <Insert requirements>.
	1.1 UNDERLAVATORY GUARDS
	1.1 Delete this article if piping insulation is specified in Section 220719 "Plumbing Piping Insulation" or if architectural woodwork is used to prevent direct contact with piping.
	1.1 Copy paragraph below and re-edit for each product.
	1.1 Insert drawing designation. Use these designations on Drawings to identify each product.
	1.1 Underlavatory Guard <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: Insulating pipe covering for supply and drain piping assemblies that prevents direct contact with and burns from piping; allow service access without removing coverings.
	1.1 Material and Finish: Antimicrobial, molded plastic, white.
	1.1 CUSTODIAL ACCESSORIES
	1.1 Products offered by manufacturers vary. Verify products offered by manufacturers and revise product characteristics accordingly.
	1.1 Copy paragraphs below and re-edit for each product.
	1.1 Insert drawing designation. Use these designations on Drawings to identify each product.
	1.1 Custodial Utility Shelf <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: With exposed edges turned down not less than 1/2 inch (13 mm) and supported by two triangular brackets welded to shelf underside.
	1.1 Size: [16 inches (406 mm) long by 6 inches (152 mm) deep] <Insert dimensions>.
	1.1 Material and Finish: Not less than nominal 0.05-inch- (1.3-mm-) thick stainless steel, ASTM A480/A480M No. 4 finish (satin).
	1.1 Custodial Mop and Broom Holder <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Unit with shelf, hooks, holders, and rod suspended beneath shelf] <Insert description>.
	1.1 Length: [36 inches (914 mm)] <Insert dimension>.
	1.1 Hooks: [Four] <Insert number>.
	1.1 Mop/Broom Holders: [Three] <Insert number>, spring-loaded, rubber hat, cam type.
	1.1 Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
	1.1 Shelf: Not less than nominal 0.05-inch- (1.3-mm-) thick stainless steel.
	1.1 Rod: Approximately 1/4-inch- (6-mm-) diameter stainless steel.
	1.1 Retain "Custodial Paper Towel (Folded) Dispenser," "Custodial Paper Towel (Roll) Dispenser," and "Custodial Soap Dispenser" paragraphs below if required. Delete if the same paper towel dispensers and soap dispensers that are used in washrooms are ...
	1.1 Custodial Paper Towel (Folded) Dispenser <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mounting: [Recessed] [Semirecessed] [Surface mounted].
	1.1 Single-fold towels usually require 6-inch- (152-mm-) deep dispensers. C-fold or multifold towels fit in 4-inch- (102-mm-) deep dispensers. C-fold towels are the highest quality folded towels; single-fold towels are the least expensive.
	1.1 Minimum Capacity: [400 C-fold or 525 multifold towels] [600 C-fold or 800 multifold towels] [400 single-fold towels] <Insert capacity>.
	1.1 Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	1.1 Lockset: Tumbler type.
	1.1 Retain "Refill Indicator" Subparagraph below if required.
	1.1 Refill Indicator: Pierced slots at sides or front.
	1.1 Roll dispensers extend farther from the wall than folded dispensers.
	1.1 Custodial Paper Towel (Roll) Dispenser <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: [Lever-actuated] [Pull-towel actuated] mechanism permitting controlled delivery of paper rolls in preset lengths.
	1.1 Mounting: [Recessed] [Semirecessed] [Surface mounted].
	1.1 Minimum Capacity: [8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll] <Insert capacity>.
	1.1 Material and Finish: [Stainless steel, ASTM A480/A480M No. 4 finish (satin)] [ABS plastic, gray] <Insert material and finish>.
	1.1 Lockset: Tumbler type.
	1.1 Custodial Soap Dispenser <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Description: Designed for manual operation and dispensing soap in [liquid or lotion] [lather] form.
	1.1 Mounting: [Deck mounted on vanity] [Deck mounted on lavatory] [Horizontally oriented, recessed] [Horizontally oriented, surface mounted] [Vertically oriented, surface mounted] <Insert requirements>.
	1.1 Capacity: <Insert value>.
	1.1 Materials: <Insert requirements>.
	1.1 Retain "Lockset" and "Refill Indicator" subparagraphs below if required.
	1.1 Lockset: Tumbler type.
	1.1 Refill Indicator: Window type.
	2.5 FABRICATION
	A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. Provide minimum of [six ] <Insert number> keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights indicated.
	1. Remove temporary labels and protective coatings.

	B. Grab Bars: Install to comply with specified structural-performance requirements.
	C. Shower Seats: Install to comply with specified structural-performance requirements.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 10, “Toilet Accessories” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in toilet and bath a...
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	26 05 19 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes building wire and cable, control cables, wiring connectors and connections.
	B. All circuit wiring and cables shall be installed in conduit. This includes power, lighting, fire alarm, and security cables. Data cables may be installed open above suspended ceilings provided they are bundled and supported from structure in a clean and workmanlike manner.

	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. ASTM B 3  Soft or Annealed Copper Wire
	B. ASTM B 496 Compact Round Concentric-Lay-Stranded Copper Conductors
	C. ASTM B 8 Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft
	D. ANSI C 2  National Electrical Safety Code – latest edition
	E. IEEE 242 Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems.
	F. IEEE 399 Recommend Practice for Industrial and Commercial Power System Analysis.
	G. NECA  (National Electrical Contractors Association) - Standard of Installation.
	H. NEMA WC-26 Wire and Cable Packaging
	I. NETA ATS National Electrical Testing Association Acceptance Testing               Specifications for Electrical Power Distribution Equipment and Systems.
	J. NFPA 70  National Electrical Code – latest edition.
	K. UL 83  Thermoplastic-Insulated Wires and Cables.
	L. UL 486A  Wire Connectors and Soldering Lugs for Use with Copper Conductors.
	M. UL 510  Polyvinyl Chloride, Polyethylene and Rubber Insulating Tapes.

	1.3 SYSTEM DESCRIPTION
	A. The applications for required cable, wire, and connectors include, but are not limited to:

	1.4 PROJECT CONDITIONS
	A. All wire and cables shall be minimum No. 12 AWG copper conductor unless otherwise indicated.
	B. All conductor sizes are based on copper. All wiring shall be copper unless specifically notes otherwise on the plans.
	C. Wire and cable routing indicated is diagrammatic unless dimensioned.
	D. Route wire and cable as required to complement project conditions.
	E. The Contractor shall be responsible for any and all raceways and raceway/cable supports in accordance with all other sections of these Specifications.

	1.5 REGULATORY REQUIREMENTS
	A. Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies as suitable for the purpose specified and shown.

	1.6 CONTRACTOR SUBMITTALS
	A. Product Data:
	B. Field Test Report:

	1.7 CLOSEOUT SUBMITTALS
	A. Submit final certified test reports of all insulation resistance tests.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Accept cable and accessories on site in manufacturer's packaging. Inspect for damage.
	B. Store and protect cable and accessories from the environment in accordance with manufacturer’s published instructions. Provide adequate heating and ventilation to prevent condensation.
	C. Damaged items shall be replaced at no additional cost to Owner.

	1.9 COORDINATION
	A. Where wire and cable destination is indicated and routing is not shown, determine exact routing and lengths required.
	B. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable lengths within 10 feet of length shown.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS:
	A. Building Wire and Cable

	2.2 BUILDING WIRE AND CABLE
	A. Building wire and cable shall be UL83 compliant, insulated, single conductor, copper, solid or stranded, rated for 600-volts AC. The insulation shall be thermoplastic material rated for 90 degrees Celsius, THW, THHN/THWN-2, RHW or XHHW-2, per ANSI/NFPA 70.
	B. For Interior Dry Location: Use only building wire, THHN/THWN-2 insulation rated 90 degree Celsius, in raceway.
	C. For Exterior Wet or Dry Locations: Use only XHHW-2 insulation rated for 90 degree Celsius, in raceway.
	D. For connections to electrical equipment, coordinate wire type with equipment manufacturer.

	2.3 WIRING CONNECTORS
	A. Split Bolt Connectors:
	B. Solderless Pressure Connectors:
	C. Spring Wire Connectors:
	D. Compression Connectors:

	2.4 WIRE COLOR CODE
	A. Color-code all conductors:
	B. Each phase wire shall be uniquely color-coded as indicated below:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that interior of building has been protected from weather.
	B. Verify that mechanical work likely to damage wire and cable has been completed.
	C. Verify that raceway installation is complete and supported as required by the specifications.

	3.2 PREPARATION
	A. Test raceway with a mandrel and thoroughly swab out to remove foreign material before pulling cables.
	B. For conduits sizes less than 3 inches, draw a stiff bristle brush through until conduit is clear of particles of earth, sand and gravel.
	C. For conduits sizes 3 inches and larger, draw a flexible testing mandrel approximately 12 inches long with a diameter less than the inside diameter of the conduit through the conduit. Then draw a stiff bristle brush through until conduit is clear of particles of earth, sand and gravel.

	3.3 EXISTING WORK
	A. Disconnect and remove exposed and/or abandoned wire and cable. Patch surfaces where removed cable pass through building finishes.
	B. Disconnect abandoned circuits and remove wire and cable. Remove abandoned boxes if wire and cable servicing them is abandoned and/or removed. Provide blank cover for abandoned boxes that are not removed.
	C. Ensure access to existing wiring connections which remain active and which require access. Modify installation or provide access panel as appropriate.
	D. Extend existing circuits using materials and methods and compatible with existing electrical installations, or as otherwise specified.
	E. Tag and repair existing wire and cable that remain or are being reused.

	3.4 INSTALLATION
	A. General:
	B. Cable and Wire Size:
	C. Cable Identification
	D. Special Techniques - Wiring Connections:

	3.5 FIELD QUALITY CONTROL
	A. Field inspection and test shall be performed under provisions of NETA ATS section 7.3 (2) - Low Voltage Cables, 600-Volt Maximum as follows.



	26 05 26 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Scope of work for this project:
	B. This section includes:

	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. The standards referenced herein, except as modified in the Contract Documents, shall have full force and effect as though included in these Specifications. These standards are not furnished to the Contactor since manufacturers and trades involved are assumed to be familiar with these requirements. The Contractor shall obtain copies of reference standards direct from publication sources as needed for proper performance and completion of the work.

	1.3 SYSTEM DESCRIPTION
	A. Grounding electrode system consist of the following elements:
	B. Anchor and fasten electrical products to building elements and finishes as follows:

	1.4 DESIGN REQUIREMENTS
	A. Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies as suitable for purpose specified and shown.
	B. Grounding shall be in accordance with the National Electrical Code (NEC). Where size, type, rating and quantities indicated or specified are in excess of NEC requirements, the more stringent requirements and the greater size, rating, and quantity indications govern.
	C. Select materials, sizes, and types of anchors, fasteners, and supports to carry at least twice the loads of equipment and raceway, including weight of wire and cable in raceway.

	1.5 SUBMITTALS
	A. Product Data:

	1.6 CLOSEOUT SUBMITTALS
	A. Record actual locations of components and grounding electrodes.
	B. Submit 1 copy of the test reports of all grounding tests and ground-fault protection systems.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.
	B. Field testing shall be performed by a third party testing firm with certification from a recognized testing agency, with a minimum of five (5) years of testing experience.


	PART 2 -  PRODUCTS
	2.1 GROUNDING SYSTEM
	A. Except as indicated elsewhere, provide materials for electrical grounding system, including, but not limited to, cables, wires, connectors, terminals (solderless lugs) and exothermic welds, and other items and accessories required for a complete installation. Where more than one type of material or equipment meets indicated requirements, selection shall be at Contractor's option. Where materials or components are not otherwise indicated, provide products as recommended by the accessories manufacturers and in compliance with the NEC and established industry standards.
	B. All grounding materials required shall be furnished new and undamaged in accordance with the requirements of these specifications:

	2.2 WIRE
	A. Service Equipment Grounding Electrode Conductor: Bare, soft�drawn copper, Class AA stranding, ASTM B 8. Size per NEC Table 250-66, unless otherwise noted.
	B. Electrical Equipment Grounding Conductor: Insulated, soft�drawn copper, Class B stranding or solid, with green colored polyvinyl chloride insulation per wire and cable specification. Size per NEC Article 250-122, unless otherwise noted.

	2.3 BUS AND BARS
	A. Silver plated, soft copper with cross section not less than 1 square inch per 1,000 ampere rating, but in no case less than 1/4-inch thick by 1-inch wide, ASTM B 187. Rating shall be per the NEC, unless otherwise noted.

	2.4 EXOTHERMIC WELD CONNECTIONS
	A. Exothermic materials, accessories and tools for preparing and making permanent field connections between grounding system components. Molds, cartridges, materials, and accessories as recommended by the manufacturer of the molds for the items to be welded.
	B. Manufacturer:

	2.5 MECHANICAL CONNECTORS
	A. Mechanical connectors shall be permitted only when exothermic weld connections are not suitable or recommended by the manufacturer.
	B. Bolt-on bronze connectors, suitable for grounding and bonding applications in configurations required for the particular installation.
	C. Manufacturer

	2.6 ANCHORS AND FASTENERS
	A. Indoor Locations: Epoxy type anchors and heavy-duty, galvanized steel screws and bolts.
	B. Outdoor Locations: Epoxy type or Red Head anchor bolts and stainless steel screws and bolts.

	2.7 SUPPORT CHANNEL
	A. All conduit and electrical equipment support channels for interior, exterior, wet and corrosive areas shall be galvanized steel.
	B. Support channels for free standing electrical equipment such as switchgear, switchboard antennas, and motor control centers, shall be:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that abandoned wiring and equipment serve only abandoned facilities.

	3.2 EXISTING WORK
	A. Modify existing grounding system to maintain continuity to accommodate renovations.
	B. Extend existing grounding system using materials and methods as specified.
	C. Install temporary wiring and connections to maintain existing grounding systems in service during construction.
	D. Where work on energize circuits or equipment is required, perform work on energized equipment or circuits with experienced and trained personnel following all safety rules and procedures.
	E. Remove, relocate, and extend existing installations to accommodate new construction.
	F. Repair adjacent construction and finishes that are damaged during demolition and extension work.
	G. Remove exposed and/or abandoned grounding and bonding components, fasteners, supports and electrical identification labels. Cut embedded support elements below surface of walls and floors. Patch surfaces damaged by removal of existing components to match surrounding finishes.

	3.3 GROUNDING AND BONDING INSTALLATION:
	A. Installation:

	3.4 GROUND CONDUCTORS
	A. Grounding conductors shall be located and connected as indicated or as required by Code.
	B. Exposed conductors shall be installed inconspicuously in vertical or horizontal positions on supporting structures. When located on irregular supporting surfaces or equipment, the conductors shall run parallel to or normal to dominant surfaces.
	C. Conductors routed over concrete, steel, or equipment surfaces shall be kept in close contact with those surfaces by using fasteners located at intervals not to exceed 3 feet.
	D. Conductors passing through floor slabs shall be installed in conduit sleeves that extend above the floor slab, a minimum of 1-1/2 inches to provide protection. Sleeves shall be sealed to maintain fireproof integrity.
	E. Provide isolated grounding conductor for circuits supplying equipment and systems as indicated.
	F. Provide a separate equipment-grounding conductor for low voltage distribution systems, single or three phase feeder circuit and each branch circuit with single or three phase protective devices. Install a grounding conductor in conduit with phase and neutral conductors. Single-phase branch circuits for 120 and 277 volt lighting, receptacles, and motors shall have a phase, neutral, and ground conductors installed in the common conduit. Provide suitable bonding jumpers and approved grounding type bushings for flexible conduits used for equipment connection utilized in conjunction with the above branch circuits. Single-phase circuits for equipment and all branch circuits installed in non-metallic or flexible conduits shall be provided with a separate grounding conductor.
	G. Ground the neutral of separately derived systems with a bare copper conductor, installed in conduit, from the neutral directly to the building interior cold water pipe or nearest solidly grounded structural reinforcing steel, in accordance with the provisions of NEC Article 250-24. Use bolted accessible connections to the ground system so that the neutral ground can be disconnected for test. Ground the system ground conduit as detailed on drawing. Size the grounding electrode conductors in accordance with the NEC, Table 250�66, or as indicated.

	3.5 CONNECTIONS
	A. All connections shall be made by the exothermic welding process, except where otherwise indicated. The manufacturer's instructions on the use of exothermic welding materials shall be followed in all details. Powder and molds shall be kept dry and warm until use. Worn or damaged molds shall not be used.
	B. All surfaces to be joined by the welds shall be thoroughly cleaned. Paint, scale, and other deleterious substances shall be removed from surfaces of ungalvanized structural steel members by grinding. Galvanized steel surfaces shall be cleaned with emery paper.
	C. All exothermic welded connections shall successfully resist moderate hammer blows. Any connection which fails such test or which, upon inspection, indicates a porous or deformed weld, shall be remade.
	D. All exothermic welds shall encompass 100 percent of the ends of the materials being welded. Welds, which do not meet this requirement, shall be remade.
	E. Worn, damaged, incorrectly sized, or improperly shaped molds which, in the opinion of the Owner and/or Engineer, do not make satisfactory welds, shall be removed from the jobsite after being physically rendered inoperable.
	F. All contact surfaces of bolted and screwed connections shall be thoroughly cleaned and coated with oxide inhibitor before being securely tightened.

	3.6 CONDUIT GROUNDING
	A. All grounding bushings within all enclosures, including equipment enclosures, shall be wired together and connected internally to the enclosure grounding lug or grounding bus with a bare copper conductor. Grounding bushings shall be grounded with conductors sized in accordance with NEC, but not smaller than No. 8 AWG.

	3.7 EQUIPMENT GROUNDING
	A. Comply with NEC 250, except where larger sizes or more conductors are indicated.
	B. Install equipment grounding system such that all metallic structures, enclosures, raceways, junction boxes, outlet boxes, cabinets, machine frames, portable equipment and other conductive items in close proximity with electrical circuits will operate continuously at ground potential and provide a low impedance path for possible ground fault currents.
	C. Where grounding system extension stingers are indicated to be provided for connection to electrical equipment, the Contractor shall connect the bare grounding conductor to the equipment ground bus, pad, or lug. Except where otherwise indicated, all equipment ground conductors that are not an integral part of a cable assembly, shall be sized in accordance with the requirements of NEC. All ground conductors installed in conduit shall be insulated.
	D. Suitable grounding facilities, acceptable to the Owner, shall be furnished on electrical equipment not so equipped. The grounding facilities shall consist of compression type terminal connectors bolted to the equipment frame or enclosure and providing a minimum of joint resistance.
	E. The conduit system is not considered to be a grounding conductor, except for lighting fixtures. No grounding conductor shall be smaller in size than No. 12 AWG, unless it is a part of an acceptable cable assembly.

	3.8 ANCHORS, FASTENERS AND SUPPORT
	A. Installation:
	B. Supports:

	3.9 ACCEPTANCE TESTING
	A. Grounding and Bonding: Perform inspections and tests as outlined below (NETA ATS, Section 7.13 – Grounding Systems).



	26 05 33 Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, surface and buried raceways, wireways, outlet boxes, pull boxes, junction boxes, hand holes and concrete manholes.

	1.2 REFERENCES - CODES AND STANDARDS
	A. ANSI C80.1 Rigid Steel Conduit, Zinc Coated.
	B. ANSI C80.3 Electrical Metallic Tubing, Zinc Coated.
	C. ANSI C80.6 American National Standard for Electrical Intermediate Metal Conduit.
	D. ASTM A 48 Standard Specification for Grey Iron Castings.
	E. NECA (National Electrical Contractor’s Association) – “Standard of Installation.”
	F. NEMA FB 1 (National Electrical Manufacturers Association) – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	G. NEMA OS 1 (National Electrical Manufacturers Association) – Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	H. NEMA OS 2 (National Electrical Manufacturers Association) – Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	I. NEMA RN 1 (National Electrical Manufacturers Association) – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	J. NEMA TC 2  Electrical Polyvinyl Chloride (PVC) Conduit.
	K. NEMA TC 3 (National Electrical Manufacturers Association) – PVC Fittings for Use with Rigid PVC Conduit and Tubing.
	L. NEMA TC 6   Non-Metallic Conduit.
	M. NEMA 250 (National Electrical Manufacturers Association) – Enclosures for Electrical Equipment (1,000 Volts Maximum).
	N. NFPA 70 National Electrical Code (NEC). Latest approved edition
	O. UL 1   Flexible Metal Conduit
	P. UL 6    Rigid Metal Conduit
	Q. UL 514B Conduit, Tubing and Cable Fittings.
	R. UL 651 Rigid Non-Metallic Conduit
	S. UL 797 Electrical Metallic Tubing
	T. UL 1242 Intermediate Metal Conduit

	1.3 conduit application
	A. Acceptable raceway systems and their limitations of use are summarized in the following table:
	B. Notes for Conduit Application Table:

	1.4 box application
	A. Provide raceway, boxes and manholes located as indicated and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements and for a complete wiring system.

	1.5 conduit size
	A. Minimum acceptable conduit sizes are summarized in the following table:

	1.6 SUBMITTALS
	A. Detailed conduit routing plan as follows:
	B. Product Data:
	C. Manufacturer’s Installation Instructions:

	1.7 CLOSEOUT SUBMITTALS
	A. Project Record Documents:

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	B. Protect PVC conduit from sunlight.


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Galvanized Rigid Steel Conduit (GRSC or RGS), couplings and elbows shall be hot�dip galvanized, rigid mild steel in accordance with ANSI C80.1 and UL 6. The conduit interior and exterior surfaces shall have a continuous zinc coating with a transparent overcoat of enamel, lacquer, or zinc chromate. Conduit shall be formed with continuous welded seams with a uniform wall thickness, in minimum 10-foot lengths, with threaded ends.
	B. Intermediate Metal Conduit (IMC). Raceway shall be hot�dip galvanized mild steel in accordance with ANSI C80.6 and UL 1242 and shall bear the UL label. Conduit shall have same characteristics of rigid steel except for thinner wall.
	C. Electrical Metallic Tubing (EMT). Electrical metallic tubing, including elbows and bends, shall be zinc coated, mild steel in accordance with the requirements of ANSI C80.3 and UL 797. The interior and exterior surfaces of the tubing shall have a continuous zinc coating. Conduit shall be formed with a continuous welded seam, with a uniform wall thickness, in minimum 10-foot lengths.
	D. Flexible Metal Conduit shall be galvanized steel meeting the requirements of UL 1. Flexible aluminum conduit is not permitted.
	E. Liquid-Tight Flexible Metal Conduit shall be plastic�jacketed, galvanized steel, "Sealtite" Type EF for general service areas or Type HC for high�temperature when used under raised floor or in air plenums. Conduit shall be UL listed.
	F. Non-Metallic Conduit shall be as follows:
	G. Rigid aluminum, flexible aluminum, or flexible non-metallic conduits shall not be used on this project.

	2.2 RACEWAY FITTINGS
	A. Couplings and Thread Protectors. Each length of threaded conduit shall be provided complete from the manufacturer with a coupling on one end and a thread protector on the other. The thread protector shall have sufficient mechanical strength to protect the threads during normal handling and storage.
	B. Metal Conduit Fittings shall conform to the requirements of UL 514B where this standard applies. Galvanized iron or galvanized steel fittings shall be used with steel conduit. Threaded fittings shall engage a minimum of five threads made up wrench-tight and be compatible with conduit. EMT fittings shall be compression type, UL approved for rain tight applications and setscrew type with insulated throat for indoor applications.
	C. Liquid-Tight Flexible Conduit Fittings shall be galvanized steel, T&B 53XX series insulated throat, and shall bear the UL label. Die-cast malleable fittings are not acceptable.
	D. Liquid-Tight Flexible Metal Conduit Fittings shall be galvanized steel similar to T&B “Tite-Bite”.
	E. Non-Metallic Conduit Fittings shall be of same material and strength characteristics as the conduit and shall be solvent welded as recommended by manufacturer. End bells shall be plastic, high impact, tapered to fit. Where conduit transition from non-metallic to metallic is required, provide non-metallic female “terminal” adapter. Non-metallic “male” adapters are not acceptable.
	F. Special Fittings. Conduit sealing, explosion proof, dust proof, and other types of special fittings shall be provided as required and shall be consistent with the area and equipment with which they are associated. Fittings installed outdoors or in damp locations shall be sealed and gasketed. Outdoor fittings shall be of heavy cast construction. Hazardous area fittings and conduit sealing shall conform to NEC requirements for the area classification.
	G. Bushings shall be provided for the termination of all conduits not terminated in hubs, couplings or insulated throat connectors. Grounding type insulated bushings with insulating inserts in metal housings shall be provided for conduit 1�1/4 inches and larger. Standard bushings shall be galvanized steel or malleable iron in all sizes.
	H. Locknuts. One interior and one exterior locknut shall be provided for all conduit terminations not provided with threaded hubs and couplings. Locknuts shall be designed to securely bond with the conduit to the box when tightened. Locknuts shall be so constructed that they will not be loosened by vibration.
	I. Unions. Watertight conduit unions shall be Appleton or Crouse�Hinds Type UNF or UNY, or approved equal.
	J. Raintight Conduit terminating hubs, where indicated on the drawings or required by these specifications, shall be Meyer’s rigid conduit hubs, or approved equal.

	2.3 CONDUIT BODIES
	A. Malleable iron conduit bodies shall be cast malleable iron with tensile strength meeting ASTM A 48, Class 30A requirements. Malleable conduit bodies shall be finished with an epoxy powder coating. Cover shall be malleable iron with captive screws.
	B. All conduit bodies’ entrances shall be machined NPT threads with a smooth, rounded, internal conduit stop bushing.
	C. All conduit bodies shall be equipped with a sealed and gasketed cover. Cover shall be secured using stainless steel machine screws.

	2.4 CONDUIT SUPPORTS
	A. Conduit supports shall be furnished and installed in accordance with other section of these specifications. Conduits shall be supported so that fittings are accessible. Support systems shall be limited to electrical conduits only.
	B. Hanger rods shall be 3/8-inch diameter galvanized threaded steel rods, minimum. Conduit racks over 18-inch wide, over one level, or supporting 2-inch RSC or larger, shall be 1/2-inch diameter rod minimum.
	C. Conduit Clamps. Conduits in single runs or groups of two shall be supported by steel clamps and clamp backs. They shall be galvanized malleable iron or approved equal cast ferrous metal for steel conduit or tubing.
	D. Support Channels. Supports for banks of three of more conduits shall be constructed of formed steel support channels (Unistrut, Kindorf, Superstrut, B-Line or approved equal) with associated conduit or tubing clips. Support channels shall be steel, hot�dip galvanized after fabrication with galvanized steel clips for steel conduit or tubing.

	2.5 OUTLET BOXES AND SWITCH BOXES
	A. Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized flat rolled sheet steel outlet wiring boxes of types, shapes and sizes, including box depths, to suit each respective location and instal�lation; construct with stamped knockouts in back and sides, and with threaded screw holes with corrosion-resistant screws for securing box covers and wiring devices.
	B. Outlet boxes used in wet outdoor locations, surface mounted shall be cast metal (FS or FD type) with mounting lugs and gasketed covers.
	C. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported, per NEC requirements.
	D. Outlet Box Accessories: Provide outlet box accessories as required for each installation, including mounting brackets, wallboard hangers, extension rings, fixture studs, cable clamps and metal straps for sup�porting outlet boxes, which are compatible with outlet boxes being used and meeting requirements of individual wiring situations.

	2.6 PULL BOXES, JUNCTION BOXES
	A. Sheet Metal Boxes shall be NEMA OS 1, NEMA rating as indicated. Minimum 16 gauge galvanized steel construction with stainless steel hinged cover and neoprene gasket. Cover shall be secured to the body with a continuous, full length, piano type hinge and stainless steel pin on one side and captive screw on the other side. Door shall be equipped with padlock hasp with sealing hole provisions.
	B. Surface-Mounted Cast Metal Box: NEMA 250, NEMA Type 3R or 4 as indicated, flat-flanged, surface- mounted junction box:

	2.7 CLOSURE FOAM
	A. All conduit, raceways, cables and sleeves penetrations through fire rated and hazardous location walls, shafts, floor, ceilings, etc., shall be sealed by closure foam as in Dow Corning #3�6548 silicone RTV, GE RTV 850 silicone foam, or approved equal.

	2.8 SEALING AND FIREPROOFING
	A. Penetrations. All conduits, raceways, cables and sleeve penetrations through fire rated and hazardous location walls, shafts, floor, ceilings, etc., shall be sealed with a UL-approved fire stopping system.
	B. Furnish UL listed products or products tested by a nationally recognized independent testing laboratory. Select products with rating not less than the rating of the wall, ceiling or floor being penetrated.
	C. Manufacturers:
	D. Use stamped steel, chrome plated, hinged, split ring escutcheons or floor/ceiling plates for covering openings in occupied areas where conduit is exposed.
	E. In exterior wall openings below grade, use a modular mechanical type seal consisting of interlocking synthetic rubber links shaped to continuously fill the annular space between the conduit and the cored opening or a water-stop type wall sleeve.
	F. At non-rated interior wall or floor openings use Tremco Fyre-Sil, Sika Corp. Sikaflex la, Sonneborn Sonolastic NPT, or Mameco Vulkem 116 urethane caulk or approved equal.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify outlet locations and routing and termination locations of raceway prior to rough in.

	3.2 EXISTING WORK
	A. Extend existing raceway and box installations using materials and methods compatible with existing electrical installations, or as specified.
	B. Clean and repair existing raceway and boxes to remain or to be reinstalled.

	3.3 INSTALLATION OF RACEWAYS
	A. Routing
	B. Moisture Pockets
	C. Couplings and Unions
	D. Conduit Bodies
	E. Bends and Offsets
	F. Cutting and Threading
	G. All steel conduit, exposed to weather or in contact with earth, shall be re-galvanized after threading with "Galvanizing Powder M-321" as manufactured by the American Solder and Flux Company of Philadelphia, Pennsylvania; "Zincilate 810" as manufactured by Industrial Metal Protectives, Inc., of Dayton, Ohio; "Zinc Rich" coating as manufactured by ZRC Chemical Products Company, Quincy, Massachusetts; or approved equal. The Contractor shall furnish this protective material and shall apply it in the field.
	H. Connections to Boxes and Cabinets
	I. All conduits entering enclosures outdoors or in wet areas shall enter through Meyer’s hubs, or approved equal, or threaded openings.
	J. Cleaning
	K. Empty Conduit
	L. Rooftop Conduits
	M. Identification
	N. Grounding
	O. Galvanized Rigid Steel Conduit
	P. Intermediate Steel Conduit
	Q. Electrical Metallic Tubing
	R. Rigid Aluminum Conduit
	S. Flexible Metal Conduit, Steel
	T. Liquid-Tight Flexible Metal Conduit
	U. Non-Metallic Conduit
	V. Conduit Support
	W. Spacing of Supports
	X. Ground and bond raceway and boxes in accordance with these specifications.

	3.4 CABINET AND BOX INSTALLATION
	A. Install electrical boxes as indicated, and as required for splices, taps, wire pulling, equipment connec�tions and compliance with regulatory requirements.
	B. Locate boxes and conduit bodies so as to ensure ready accessibility of electrical wiring, maintain headroom and to present neat mechanical appearance.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. In inaccessible ceiling areas, install outlet and junction boxes no more than 6 inches from ceiling access panel or from removable recessed luminaire.
	D. Align adjacent wall mounted outlet boxes for switches, ther�mostats, and similar devices with each other.
	E. Use flush mounting outlet boxes in finished areas.
	F. Support boxes independently of conduits.
	G. Use code sized gang box where more than one device is mounted together. Do not use sectional box. Use code sized gang box with plaster ring for single device outlets.
	H. Use cast outlet box in exterior locations where exposed to the weather and wet locations (interior or exterior).
	I. Coordinate installation of electrical boxes and fittings with cable and raceway installation work. Provide knockout closures to cap unused knockout holes where blanks have been removed.
	J. Avoid using round boxes where conduit must enter box through side of box, which would result in difficult and insecure connections where fastened with a locknut or bushing on rounded surface.
	K. Fasten boxes rigidly to substrate or structural surfaces to which they are being mounted, or solidly embed electrical boxes in concrete or masonry as appropriate.
	L. Except as prevented by the location of other work, all junction boxes and outlet boxes shall be centered on structures.
	M. Conduit openings in boxes shall be made with a hole saw or shall be punched.
	N. Cabinets and boxes shall be rigidly mounted.
	O. Large Pull Boxes - Boxes larger than 100 cubic inches in volume or 12 inches in any dimension.

	3.5 ANCHORS
	A. Where supports for raceways, boxes, and cabinets are mounted on concrete surfaces, they shall be fastened with self-drilling tubular expansion shell anchors with externally split expansion shells, single-cone expanders, and annular break-off grooved chucking cones. Anchors shall be Phillips "Red Head" or approved equal.

	3.6 SEALING AND FIREPROOFING
	A. Fire-Rated Surface:
	B. Non-Rated Surfaces:

	3.7 ADJUSTING
	A. Install knockout closures in unused openings in boxes.

	3.8 CLEANING
	A. Clean interior of boxes to remove dust, debris, and other material.
	B. Clean exposed surfaces and restore manufacturer’s finish.



	26 05 53 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The extent of the electrical systems and equipment requiring identification is indicated, and the extent of identification required is specified herein and in individual sections of work requiring identification. The types of electrical identification specified in this section include the following:

	1.2 REFERENCES - CODES AND STANDARDS
	A. ANSI Z535.1 - Safety Color Code
	B. APWA ULCC - Uniform Color Code for Buried Utilities.
	C. NFPA 70 National Electrical Code (NEC). Latest approved edition.

	1.3 SYSTEM DeSCRIPTION
	A. Label the following electrical equipment with nameplates which clearly identify each item, the function or use of the item, and the circuit identification of the feed to the item:
	B. Branch circuits and devices:

	1.4 SUBMITTALS
	A. Catalog data for nameplates, labels, and markers.
	B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under regulatory requirements. Include instructions for storage, handling, protection, examination, prepar�ation and installation of Product.

	1.5 REGULATORY REQUIREMENTS
	A. Conform to requirements of NFPA 70 – National Electrical Code.
	B. Furnish products listed and classified by Underwriters' Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. (ETL), or other recognized, approved testing and listing agencies as suitable for the purpose specified and shown.


	PART 2 -  PRODUCTS
	2.1 NAMEPLATES AND LABELS
	A. Nameplates
	B. Labels

	2.2 WIRE MARKERS
	A. Manufacturers
	B. Description: Tape, split sleeve, or tubing type wire markers, self-adhesive.
	C. Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, control panels, motor con�trollers and starters, and each load connection.
	D. Legend

	2.3 CONDUIT MARKERS
	A. Provide manufacturer's standard preprinted, flexible or semi-rigid, permanent, plastic-sheet conduit markers, minimum of 3 mils thick and 1-1/2-inch wide extending 360 degrees around conduits; designed for self-adhesive attachment to conduit. Except as otherwise indicated, provide lettering that indicates the voltage of the conductor(s) in the conduit. Provide 8-inch minimum length for 2-inch and smaller conduit, 12-inch minimum length for larger conduit.
	B. Identify conduits containing conductors above 600-volts with the following alternating markers
	C. Identify conduits containing conductors below 600-volts with the following markers
	D. Location: Furnish markers for each conduit longer than 10 feet.
	E. Spacing: 20 feet on center.
	F. Color: Unless otherwise indicated or required by governing regulation, provide conduit tags in the following colors.

	2.4 FASTENERS
	A. Secure all labels and nameplates with self-tapping stainless steel screws. Use contact type permanent adhesive where screws cannot or should not pene�trate the substrate.

	2.5 BAKED ENAMEL DANGER SIGNS
	A. Provide manufacturer's standard "DANGER" signs of baked enamel finish on 20 gage steel; of standard red, black and white graphics; 14-inch by 10-inch size except where 10-inch by 7-inch is the largest size which can be applied where needed, and except where larger size is needed for adequate vision; with recognized standard explanation wording (e.g. HIGH VOLTAGE, KEEP AWAY, BURIED CABLE, DO NOT TOUCH SWITCH).

	2.6 LETTERING AND GRAPHICS
	A. Coordinate names, abbreviations and other designations used in the electrical identification work, with the corres�ponding designations shown, specified or scheduled. Provide numbers, lettering and wording as indicated or, if not otherwise indicated, as recommended by manufacturers or as required for proper identification and operation/maintenance of the electrical systems and equipment.

	2.7 UNDERGROUND WARNING TAPE
	A. Three-inch minimum width, 5 mil thickness, foil bonded polyethylene tape, detectable type, with suitable continuous warning legend describing buried electrical lines. Tape color shall conform to APWA uniform color code using ANSI Z535.1 safety colors. Text shall be black, 2-inch minimum letters.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive nameplates and labels.
	B. Coordination: Where identification is to be applied to surfaces that require finish, install identification after completion of painting.
	C. Regulations: Comply with governing regulations and the requests of governing authorities for the identification of electrical work.

	3.2 APPLICATION
	A. Install nameplate and label parallel to equipment lines.
	B. Secure nameplate to equipment front using screws, rivets, or adhesive.
	C. Secure nameplate to outside moveable surface of door on panelboard.
	D. Conduit Identification:
	E. Cable/Conductor Identification:
	F. Operational Identification and Warnings
	G. Danger Signs
	H. Equipment/System Identification Signs
	I. Install signs at locations indicated or, where not otherwise indicated, at location for best convenience of viewing with�out interference with operation and maintenance of equipment. Secure to substrata with fasteners, except use adhesive where fasteners should not or cannot penetrate the substrata.
	J. Identify underground conduits using underground warning tape. Install one tape per trench at 3 inches below finished grade.



	26 09 23 Lighting Control Devices
	26 24 16 - PANELBOARDS
	SECTION 252416 – PANELBOARDS
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Lighting and appliance branch-circuit panelboards.

	1.2 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For each panelboard and related equipment.

	1.3 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:

	1.4 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.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA PB 1.
	D. Comply with NFPA 70.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:

	1.7 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 - PRODUCTS
	2.1 DISTRIBUTION AND BRANCH CIRCUIT PANELBOARDS
	A. Manufacturers:
	B. Product Description
	C. Service Conditions:
	D. Panelboard Bus
	E. Minimum integrated short circuit rating
	F. Enclosure:

	2.2 Branch Circuit Power Metering
	A. Each panelboard shall include a sensors for metering at the branch circuit level and provisions for a metering display which can be used to review the current status, view any branch current/power level/consumption, and view overall power consumption.
	B. Each panel shall be installed with a Cat-6A cable run from the internal metering equipment through a confined chase within the panel (to separate the low-voltage cabling from the line voltage conductors) to an external location where the cable is to be coiled (min 15’ spare cable) for connection to the Campus network.
	C. The metering device shall be UL, cUL listed, and CE marked. The device will also meet ANSI standard C12.1-2001 energy revenue metering accuracy and IEC 61036 Class 1 accuracy.
	D. The metering device shall provide direct reading metered or calculated values for up to forty-two (42) branch circuits with auxiliary inputs available for one (1) three-phase main device and one (1) neutral.
	E. Monitored values for the main device to include:
	F. Monitored Values at the branch circuit level to include:
	G. Each panel shall include two (2) solid-core strips with tombstone type current transformers for 42-circuits. The strips shall be connected to the main circuit board of the meter via a standard ribbon cable connection.

	2.3 MOLDED CASE CIRCUIT BREAKERS
	A. NEMA AB 1, bolt-on type thermal magnetic and instantaneous magnetic trip circuit breaker. Circuit breaker thermal elements shall be of the bimetallic type and shall be capable of withstanding sustained overload and short-circuit currents without injury and without affecting the calibration of the bimetallic element. The thermal element shall have inverse time characteristics. The instantaneous elements shall trip the circuit breaker at the minimum standard trip setting.
	B. Provide common trip handle for multiple pole circuit breakers.
	C. Provide type SWD for lighting circuits and type HACR circuit breakers for air conditioning equipment circuits.
	D. Provide Class A ground fault interrupter circuit breakers as indicated on drawings.
	E. Trip rating shall be as indicated on drawings.
	F. Minimum integrated short circuit rating

	2.4 Metering
	A. Metering shall have the following functions

	2.5 Surge Protection Device:
	A. IEEE C62.41-compliant, integrally mounted bolt-on, solid-state, parallel-connected, modular with field-replaceable modules type, with sine-wave tracking suppression and filtering modules, short-circuit current rating complying with UL 1449, second edition, and matching or exceeding the panelboard short-circuit rating, redundant suppression circuits, with individually fused metal-oxide varistors.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	B. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Mount panelboard cabinet plumb and rigid without distortion of box.
	D. Install overcurrent protective devices and controllers not already factory installed.
	E. Install filler plates in unused spaces.
	F. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 26 05 53.
	B. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Section 26 05 53.

	3.4 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
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	26 51 00 Lighting

	323100 - Fences and Gates
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Heavy industrial steel ornamental fence and gate system – internally secured.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For each type of fence and gate assembly.
	1. Include plans, elevations, sections, details, and attachments to other work.

	C. Samples: For each exposed product and for each color and texture specified.
	D. Delegated-Design Submittal: For structural performance of fence and gate frameworks, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.3 WARRANTY
	A. The powder coated surface on all components (pickets, rails and posts) is warranted for ten 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 fence and gate frameworks.
	B. Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind loads and stresses for fence height(s) and under exposure conditions indicated according to ASCE/SEI 7.

	2.2 HEAVY INDUSTRIAL STEEL ORNAMENTAL FENCE AND GATE SYSTEM – INTERNALLY SECURED
	A. Basis of Design Product: Provide Aegis II system, manufactured by Ameristar Fence Products
	1. Grade: Industrial
	2. Style: Majestic with flush top rail
	3. Height: 7 feet (2134 mm).
	4. Steel (ASTM A924/A924M): Steel for tubular pickets, rails and posts shall have minimum yield strength of 45,000 psi (310 MPa).
	a. Galvanizing (ASTM A653/A653M): Prior to forming hot dip galvanized with minimum zinc coating weight of 0.90 oz/sq ft (276 g/sq meter), Coating Designation G-90.

	5. Rails: Double-walled U channel; outside cross-section dimensions of 1-3/4 inch (44.5 mm) square; minimum thickness of 14 gauge; inside galvanized; open ends for air circulation and moisture evaporation.
	6. Pickets: 1 inch (25.4 mm) square by 14 gauge steel tubing.
	7. Fasteners: All fasteners shall be 302 stainless steel; match finish of fence
	a. Security Fastener: one-way tamperproof security bolts with inverted t-nuts.
	b. Brackets to Post Connections: Self-drilling hex-head screws.

	8. Posts: 2-1/2 inches by 2-1/2 inches by 12 gauge with standard post cap.
	9. Color: Black.


	2.3 FINISH
	A. PermaCoat: Thermal stratification coating process (high-temperature, in-line, multi-stage, multi-layer) including six-stage pretreatment/wash with zinc phosphate, an electrostatic spray application of epoxy base, and a separate electrostatic spray ...
	1. Base Coat Coating Thickness: Thermosetting epoxy powder coating with minimum thickness of 2 to 4 mils (0.0508 to 0.1016 mm).
	2. Top Coat Coating Thickness: No-mar TGIC polyester powder finish with minimum thickness of 2 to 4 mils (0.0508 to 0.1016 mm).
	3. Coating Performance Requirements: Coating meets or exceeds the following:
	a. Adhesion (ASTM D 3359, Method B): Adhesion over 90 percent of test area (tape and knife test)
	b. Corrosion Resistance (ASTM B 117, ASTM D 1654): Coated galvanized steel shall be capable of salt spray resistance for 3,500 hours without loss of adhesion on parts scribed per ASTM D1654 and tested in accordance with ASTM Test Method B117. Failure ...
	c. Impact Resistance (ASTM D 2794): 60 inch pounds, minimum (impact using 0.625 inch ball).
	d. Weathering Resistance (ASTM D 822, D 2244, D 523 - 60 Degree Method): 1,000 hours, minimum (failure mode is 60 percent loss of gloss or color variance of more than 3 delta-E color units.)



	2.4 SWING GATES
	A. General: ASTM F900 for gate posts and single swing gate types.
	1. Gate Leaf Width: As indicated on drawings.
	2. Framework Member Sizes and Strength: Based on gate height as indicated.

	B. Hardware:
	1. Hinges: 180-degree outward swing.
	2. Latch: Permitting operation from both sides of gate.
	3. Lock: Manufacturer's standard internal device.
	4. Closer: Manufacturer's standard.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Do not begin installation until substrates have been properly prepared.

	3.2 PREPARATION
	A. Clean surfaces thoroughly prior to installation.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Fence posts shall be set in accordance with the manufacturer recommended spacing.
	C. Gate posts shall be spaced according to the manufacturer’s gate drawings, dependent on standard out-to-out gate leaf dimensions and gate hardware selected.
	1. Type and quantity of gate hinges shall be based on the application, weight, height and number of gate cycles.
	2. The manufacturer’s gate drawings shall identify the necessary gate hardware required for the application.
	3. Gate hardware shall be provided by the manufacturer of the gate and shall be installed per manufacturer’s recommendations.


	3.4 ERECTION TOLERANCES
	A. Maximum Variation from Plumb: 1/4 inch.
	B. Maximum Offset from Indicated Position: 1 inch.

	3.5 CLEANING
	A. Leave immediate work area neat at end of each work day.
	B. Clean fence with mild household detergent and clean water rinse well.
	C. Touch up scratched surfaces using materials recommended by manufacturer. Match touchup paint color to fence finish.

	3.6 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. The contract unit price paid per Lump Sum (LS) for Bid Item No. 14, “Ornamental Steel Fence and Hardware” shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved fen...




