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SECTION 01005
ADMINISTRATIVE PROVISIONS

PART I

GENERAL

1.01 WORK COVERED BY CONTRACT DOCUMENTS

A.

Work of this Contract comprises building, site work and related construction work
to produce a complete and functional facility including but not limited to plumbing,
mechanical, and electrical for the construction of a single story vehicle mainte-
nance building located in an existing facility. Work includes concrete slab foun-
dation, masonry bearing walls, steel joist roof framing with steel decking and
sheet metal roofing assembly, hollow metal doors and frames, overhead coiling
doors, paint coatings, and signage. Site work includes demolition of existing as-
phalt paving, clearing, eathwork, draingage piping utilities, exterior electrical utili-
ties, water utilities, and new asphalt paving.

1.02 CONTRACT METHOD

A.

Construct the work under a single lump sum contract (or as otherwise
defined in bid documents).

1.03 COORDINATION

A.

Coordinate work of the various Sections of Specifications to assure efficient and
orderly sequence of installation of construction elements, with provisions for ac-
commodating items installed later.

Verify characteristics of elements of interrelated operating equipment are compat-
ible; coordinate work of various Sections having interdependent responsibilities
for installing, connecting to and placing in service, such equipment. Differences
shall be brought to the Owner’s attention during bid process or remain the re-
sponsibility of the Contractor.

Coordinate space requirements and installation of items, such as, but not limited
to, mechanical and electrical work which are indicated diagrammatically or other-
wise on drawings. Follow routing shown for pipes, ducts and conduits, as closely
as practicable; make runs parallel with lines of building. Utilize spaces efficiently
to maximize accessibility for other installations, for maintenance and for repairs.

In finished areas (except as otherwise shown), conceal pipes, ducts, and wiring in
the construction. Coordinate locations of fixtures and outlets with finish elements.

Execute cutting and patching to integrate elements of work, uncover ill timed, de-
fective and nonconforming work, provide openings for penetrations of existing
surfaces and provide samples as specified in individual sections for testing. Seal
penetrations of existing surfaces and provide samples as specified in individual
sections for testing. Seal penetrations through floors, walls and ceilings, and fire
safe where necessary as part of the lump sum price.

1.04 FIELD ENGINEERING SURVEYING

A.

01005-1

Provide field engineering surveying services; establish grades, lines and levels,
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by use of engineering survey practices recognized as standard by the survey in-
dustry. Said work shall be required to be provided by a Professional Land Sur-
veyor, registered as such in the State of Florida.

Control datum for survey is that shown on Grading and Drainage Plan. Locate
and protect control and reference points, per requirements stated in Part F, Arti-
cle 6 of the GENERAL CONDITIONS.

1.05 REFERENCE STANDARDS

A.

For products specified by association or trade standards, comply with require-
ments of the standard, except when more rigid requirements are specified or are
required by applicable codes.

The date of the standard is that in effect when a specified date is specified.

Obtain copies of referenced standards listed in individual specification sections.
Maintain copy at job site during progress of the specific work.

END OF SECTION 01005
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SECTION 01010
SUMMARY OF WORK

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Sup-
plementary Conditions and other Division-1 Specification Sections, apply to this
Section.

1.02 PROJECT DESCRIPTION

A. Performance of all tasks specified in the contract documents shall be the respon-
sibility of the contractor unless specified otherwise.

1.03 BUILDING/SITE SECURITY

A. The construction site, to the limits indicated on the site plan drawings, shall be
secured by means of a construction fence, located around the entire perimeter of
the construction site. This construction fence shall be required to be secure from
unwarranted entry at the end of each day.

B. Refer to Section 01500 for specified requirements for construction fence.
1.04 CONTRACTOR USE OF PREMISES

A. General: During the construction period, the Contractor shall have full use of the
premises for construction operations, including use of the site. The Contractor's
use of the premises is limited only by the Owner's right to perform construction
operations with its own forces or to employ separate contractors on portions of
the project.

B. General: Limited use of the premises to construction activities in areas indicated
within the limit of the premises. The Contractor may use any portion of the site for
storage or work areas or any legal purpose.

1. Confine operations to areas within Contract limits indicated on the Draw-
ings. Portions of the site beyond areas in which construction operations
are indicated are not to be disturbed.

2. Keep driveways and entrances serving the premises clear and available to
the Owner and the Owners’ employees at all times. Do not use these ar-
eas for parking or storage of materials. Schedule deliveries to minimize
space and time requirements for storage of materials and equipment on
site.

3. Burial of Waste Materials: Do not dispose of organic and hazardous
material on site, either by burial or by burning.

1.05 DISTRIBUTION OF RELATED DOCUMENTS

A. The Contractor is solely responsible for the distribution of ALL related docu-

01010-1
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ments/drawings to ALL appropriate vendors/subcontractors to ensure proper co-
ordination of all aspects of the project and its related parts during bidding and
construction.

1.06 CONSTRUCTION BULLETIN BOARD

A. The Contractor shall erect and maintain a weather protected bulletin board of suf-
ficient size to display all permits, notices and other documents required to be
posted for the Project. Said bulletin board shall be in a location that provides un-
obstructed access for inspection by the Architect, the Project Manager, County
Representatives, and authorities having jurisdiction over the project.

PART 2 PRODUCTS
2.01 ASBESTOS FREE MATERIAL

A. Contractor shall provide a written and notarized statement on company letter-
head(s) to certify and warrant that ONLY ASBESTOS FREE MATERIALS AND
PRODUCTS were provided as required by the Architect in Section 01400, QUAL-
ITY CONTROL. Such statement shall be submitted with the final payment re-
qguest. Final payment shall not be made until such statement is submitted. Con-
tractor agrees that if materials containing asbestos are subsequently discovered
at any future time to have been included in the construction, the Contractor shall
be liable for all costs related to the redesign or modification of the construction of
the project so that materials containing asbestos are removed from the facility. If
construction has begun or has been completed pursuant to a design that includes
asbestos containing materials, the Contractor shall also be liable for all costs re-
lated to the abatement of such asbestos.

PART 3 EXECUTION (Not applicable).

END OF SECTION 01010

01010-2
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APPLICATION FOR PAYMENT

PART I

GENERAL

1.01 RELATED DOCUMENTS

A.

1.02 SUMMARY

A.

B.

Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections, apply to
this Section.

This Section specifies administrative and procedural requirements governing the
Contractor’'s Applications for Payment.

The Contractor’'s Construction Schedule and Submittal Schedule are included in
Section 01300 — SUBMITTALS.

1.03 SCHEDULE OF VALUES

A.

01027-1

Coordinate preparation of the Schedule of Values with preparation of Contractor’s
Construction Schedule.

1.

Submit the Schedule of Values to the Owner at the earliest feasible date,
but in no case later than Preconstruction Meeting. Refer to Section
01200.

Sub-Schedules: Where the Work is separated into phases that require
separately phased payments, provide sub-schedules showing values
correlated with each phase of payment.

Format and Content: Use the Project Manual Table of Contents as a guide to
establish the format for the Schedule of Values.

1.

Identification: Include the following project identification on the Schedule
of Values:

Project name and location.
Name of the Architect

Project Number

Contractor’'s name and address
Date of submittal

©oo o

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

a. Generic name
b. Related Specification Section
C. Change Orders (numbers) that have affected value
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d. Dollar Value
e. Percentage of Contract Sum to the nearest one-hundredth
percent, adjusted to total 100 percent

Provide a breakdown of the Contract Sum in sufficient detail to facilitate
continued evaluation of Applications for Payment and progress reports.
Break principal subcontract amounts down into several line items:

a. A value will be given for at least every major specification section
(subsections can logically be grouped together).
b. A single material subcontractor (i.e. sod, window blinds) will not be

required to be broken down into labor and material unless it is
anticipated the materials will be stored and invoiced prior to
installation.

C. All multiple item subcontracts or work items (i.e. concrete, roofing,
painting, mechanical, electrical items, etc.) will be shown broken
down at least in labor and material (all taxes, burden and overhead
and profit included).

d. Mobilization (move-on, bond, insurance, temporary office and
sanitary service installation) shall not exceed 2 1/2% of contract
price.

e. Concrete foundation slab on grade.

f. Masonry divided into C.M.U. tem walls, exterior walls, and interior

walls .

g. Plumbing broken down at least into underslab rough-in, vents and

stacks supply piping, equipment items (each listed separately), fixtures
and trim.

h. HVAC: Typically shown per specification section, labor and
material, per floor.

i. Electrical: same as HVAC.

j- Logical grouping of specification subsections is permitted.

Round amounts off the nearest whole dollar, the total shall equal the
Contract Sum.

For each part of the Work where an Application for Payment may include
materials or equipment, purchased or fabricated and stored, but not yet
installed, provide separate line items on the Schedule of Values for initial
cost of the materials, for each subsequent stage of completion, and for
total installed value of that part of the Work.

Margins of Cost: Show line items for indirect costs, and margins on actual
costs, only to the extent that such items will be listed individually in
Applications for Payment. Each item in the Schedule of Values and
Applications for Payment shall be complete including its total cost and
proportionate share of general overhead and profit margin.

a. At the Contractors’ option, temporary facilities and other major cost
items that are not direct cost of actual work-in-place may be shown
as separate line items in the Schedule of Values or distributed as
general overhead expense.
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7. Schedule Updating: Update and resubmit the Schedule of Values when
Change Orders or Construction Change Directives result in a change in
the contract sum.

1.04 APPLICATIONS FOR PAYMENT

A.

01027-3

Each Application for Payment shall be consistent with previous applications and
payments as reviewed by the Owner representative and paid for by the Owner.

1. The initial Application for Payment, the Application for Payment at time of
Substantial Completion, and the Final Application for Payment involve
additional requirements. See items G, |, J and K of this section.

Payment Application Times: The period of construction work covered by each
Application of Payment is the period indicated in the Agreement.

Payment Application Forms: Use the County’s most updated form as the form for
Application for Payment. Form given at the Preconstruction Conference.

Application Preparation: Complete every entry on the form, including notarization
and execution by person authorized to sign legal documents on behalf of the
Owner. Incomplete applications will be returned without action.

1. Entries shall match data on the Schedule of Values and Contractors’
Construction Schedule. Use updated schedules if revisions have been
made.

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

Transmittal: Submit five (5) original executed copies of each Application for
Payment to the Project Manager by means ensuring receipt within 24 hours; one
copy shall be complete, including waivers of lien and similar attachments, when
required.

1. Transmit each copy with a transmittal form listing attachments, and
recording appropriate information related to the application in a manner
acceptable to the Project Manager.

Payment will be processed once a month. Payment for item will be based on
percentage completed as determined and approved by the County Project
Manager or invoice for stored materials. Retainage (10%) will be held for all
applications.

Application for Payment at Substantial Completion: Following issuance of the
Certificate of Substantial Completion, submit an Application for Payment; this
application shall reflect any Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work. Application
shall also include all items listed in Part H. above.
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H. Final Payment Application: Administrative actions and submittals, which must
precede or coincide with submittal of the final payment. Application for Payment
includes the following:

1. Completion of Project Close-Out requirements
2. Completion of items specified for completion after Substantial
Completion (Punch List)
3. Contractor’s release of lien (on Owner’s form)
4, Subcontractor and material supplier release of lien
5. Consent of Surety
6. Power of attorney
7. Asbestos-free letter
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION (Not Applicable)

END OF SECTION 01027

01027-4
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SECTION 01035
MODIFICATION PROCEDURES

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to
this section.

1.02 SUMMARY

A. This section specifies administrative and procedural requirements for handling
and processing Contract modifications.

1.03 MINOR CHANGES IN THE WORK

A. Supplemental instructions authorizing minor changes in the work, not involving an
adjustment to the Contract Sum or Contract Time, will be issued by the Project
Manager.

1.04 CHANGE ORDER PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Proposed changes in the work that
will require adjustment to the Contract Sum or Contract Time will be
issued by the Project Manager, with a detailed description of the proposed
change and supplemental or revised Drawings and Specifications, if
necessary.

1. Proposal requests issued by the Project Manager are for information only.
Do not consider them instruction either to stop work in progress, or to
execute the proposed change.

2. Unless otherwise indicated in the proposal request, within 7 days of
receipt of the proposal request, submit to the Project Manager from the
Owner's review, an estimate of cost necessary to execute the proposed
change.

a. Include a list of quantities of products to be purchased and unit
costs, along with the total amount of purchases to be made.
Where requested, furnish survey data to substantiate quantities.

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

C. Include a statement indicating the effect the proposed change in
the work will have on the Contract Time.

d. Contractor and subcontractors will provide a complete detailed
labor and material breakdown to justify change order request
amount.

01035-1
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Contractor-Initiated Change Order Proposal Requests: When latent or other
unforeseen conditions in mutual accord with the Owner Representativess findings
require modifications to the Contract, the Contractor may propose changes by
submitting a request for a change to the Architect.

1.

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

Include a list of quantities of products to be purchased and unit costs
along with the total amount of purchases to be made. Where requested,
furnish survey data to substantiate quantities.

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

Comply with requirements in Section 01631 — Product Substitutions- if the
proposed change in the work requires that substitution of one product or
system for a product or system not specified.

Contractor and subcontractors will provide a complete detailed labor and
material breakdown to justify change order request amounts.

1.05 CONSTRUCTION CHANGE DIRECTIVE

A.

Construction Change Directive: When the Owner and Contractor are not in total
agreement on the terms of a Change Order Proposal Request, the Project
Manager may issue a Construction Change Directive instructing the Contractor to
proceed with a change in the Work, for subsequent inclusion in a Change Order.

1.

The Construction Change Directive will contain a complete description of
the change in the Work and designate the method to be followed to
determine change in the Contract Sum or Contract Time.

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

1.

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

1.07 CHANGE ORDER PROCEDURES

A.

01035-2

Upon the Owner's approval of a Change Order Proposal Request, the Project
Manager will issue a Change Order for signatures of the Owner and Contractor
on County's Change Order form, as provided in the Conditions of the Contract.
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PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION (Not Applicable)

END OF SECTION 01035
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SECTION 01040
PROJECT COORDINATION

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A. This Section specifies administrative and supervisory requirements
necessary for project coordination including, but not necessarily limited to:

1 Coordination

2 Administrative and supervisory personnel
3. General installation provisions

4 Cleaning and protection

B. Progress meetings, coordination meetings And Pre-installation
conferences are included in Section 01200 ‘Project Meetings'.

C. Requirements for the Contractor’ Construction Schedule are included in
Section 01300 ‘Submittals’.

1.03 COORDINATION

A. Coordination: Coordinate construction activities included under various
Sections of these Specifications to ensure efficient and orderly installation
of each part of the Work. Coordinate construction operations included
under different Sections of the Specification that are dependent upon
each other for proper installation, connection, and operation.

1. Where installation of one part of the Work is dependent on
installation of other components, either before or after its own
installation, schedule construction activities in the sequence
required to obtain the best results.

2. Where availability of space is limited, coordinate installation of

different components to assure maximum accessibility for required
maintenance, service and repair.

01040-1
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3. Make adequate provisions to accommodate items scheduled for
later installation.
Where necessary, prepare memoranda for distribution to each party

involved outlining special procedures required for coordination. Include
such items as required: notices, reports, and attendance at meetings.

1. Prepare similar memoranda for the Owner and separate
Contractors where coordination of their Work is required.

Administrative Procedures: Coordinate scheduling and timing of required
administrative procedures with other construction activities to avoid
conflicts and ensure orderly progress of the Work. Such administrative
activities include, but are not limited to, the following:

Preparation of Schedules

Installation and removal of temporary facilities
Delivery and processing of submittals
Progress meetings

Project close-out activities

arwnE

Conservation: Coordinate construction activities to ensure that
operations are carried out with consideration given to conservation of
energy, water, and materials.

1. Salvage materials and equipment (if any) involved in performance
of, but not actually incorporated in, the Work.

Lack of coordination as specified in this and other sections of the contract
documents are in grounds for assessment of back charges and/or
termination in order to remediate the situation.

1.04 SUBMITTALS

A.

01040-2

Coordination Drawings: Prepare and submit coordination Drawings
where close and careful coordination is required for installation of
products and materials fabricated off-site by separate entities, and where
limited space availability necessitates maximum utilization of space for
efficient installation of different components.

1. Show the interrelationship of components shown on separate Shop
Drawings.
2. Indicate required installation sequences.
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3. Comply with requirements contained in Section Submittals.

4, Refer to Division-15 Section ‘Basic Mechanical Requirements’ and
Division-16 Section ‘Basic Electrical Requirements’ for specific
coordination Drawing requirements for mechanical and electrical
installations.

Staff Names: At the Preconstruction Conference submit a list of the

Contractor’s principal staff assignments, including the Superintendent and
other personnel in attendance at the site; identify individuals, their duties
and responsibilities; list their addresses and telephone numbers.

1. Post copies of the list in the project meeting room, the temporary
field office, and each temporary telephone.

PRODUCTS (Not Applicable)

EXECUTION

3.01 GENERAL INSTALLATION PROVISIONS

A.

01040-3

Inspection of Conditions: Require the Installer of each major component
to inspect both the substrate and conditions under which work is to be
performed. Do not proceed until unsatisfactory conditions have been
corrected in an acceptable manner.

Manufacturer’s Instructions: Comply with manufacturer’s installation
instructions and recommendations, to the extent that those instructions
and recommendations are more explicit or stringent than requirements
contained in Contract Documents.

Inspect materials or equipment immediately upon delivery and again prior
to installation. Reject damaged and defective items.

Provide attachment and connection devices and methods necessary for
securing work. Secure work true to line and level. Allow for expansion
and building movement.

Visual Effects: Provide uniform joint widths in exposed work. Arrange
joints in exposed work to obtain the best visual effect. Refer questionable
choices to Project Manager for final decision.

Recheck measurements and dimensions, before starting each installation.
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Install each component during weather conditions and Project status that
will ensure the best possible results. Isolate each part of the completed
construction from incompatible material as necessary to prevent
deterioration.

Coordinate temporary enclosures with required inspections and tests, to
minimize the necessity of uncovering completed construction for that
purpose.

Mounting Heights: Where mounting heights are not indicated, install
individual components at standard mounting heights recognized within the
industry for the particular application indicated. Refer questionable
mounting height decisions to the Architect/Project Manager for final
decision.

3.02 CLEANING AND PROTECTION

A.

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

Clean and maintain completed construction as directed by the Project
Manager and as frequently as necessary to ensure its integrity and safety
through the remainder of the construction period. Adjust and lubricate
operable components to ensure operability without damaging effects.

Limiting Exposures: Supervise construction activities 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. Where the applicable, such exposures include, but
are not limited to, the following:

1. Excessive static or dynamic loading
2. Excessively high or low temperatures
3. Excessively high or low humidity
4. Air contamination or pollution
S. Water
6. Solvents
7. Chemicals
8. Soiling, staining and corrosion
9. Rodent and insect infestation
10. Combustion
11. Destructive testing
12. Misalignment

01040-4
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13.
14.
15.
16.
17.

Excessive weathering
Unprotected storage
Improper shipping or handling
Theft

Vandalism

END OF SECTION 01040
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SECTION 01045
CUTTING AND PATCHING

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements for
cutting and patching.

B. Refer to other Sections for specific requirements and limitations applicable
to cutting and patching individual parts of the Work.

1. Requirements of this Section apply to mechanical and electrical
installations. Refer to Division-15 and Division-16 Sections for
other requirements and limitations applicable to cutting and
patching mechanical and electrical installations.

1.03 SUBMITTALS

A. Cutting and Patching Proposal: Where approval of procedures for
cutting and patching is required before proceeding, submit a proposal
describing procedures well in advance of the time cutting and patching will
be performed and request approval to proceed. Include the following
information, as applicable, in the proposal:

1. Describe the extent of cutting and patching required and how it is to
be performed; indicate why it cannot be avoided.

2. Describe anticipated results in terms of changes to existing
construction; include changes to structural elements and operating
components as well as changes in the building’s appearance and
other significant visual elements.

3. List products to be used and firms or entities that will perform
Work.
4. Indicate dates when cutting and patching is to be performed.

01045-1
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5. List utilities that will be disturbed or affected, including those that
will be relocated and those that will be temporarily out-of-service.
Indicate how long service will be disrupted.
6. Where cutting and patching involves addition of reinforcement to

structural elements, submit details and engineering calculations to
show how reinforcement is integrated with the original structure.

7. Approval by the Architect to proceed with cutting and patching does
not waive the Architect’s right to later require complete removal and
replacement of a part of the Work found to be unsatisfactory.

1.04 QUALITY ASSURANCE

A.

01045-2

Requirements for Structural Work: Do not cut and patch structural
elements in a manner that would reduce their load carrying capacity or
load-deflection ratio.

1. Obtain approval of the cutting and patching proposal before cutting
and patching the following structural elements.

Foundation construction

Bearing walls

Structural concrete

Structural steel

Lintels

Structural decking

Miscellaneous structural metals
Equipment supports

Piping, ductwork, vessels and equipment

Ss@mPoo T

Operational and Safety Limitations: Do not cut and patch operating
elements or safety related components in a manner that would result in
reducing their capacity to perform as intended, or result in increased
maintenance, or decreased operational life or safety. Refer to Divisions
15 and 16 regarding Fire Rated Penetrations.

1. Obtain approval of the cutting and patching proposal before cutting
and patching the following operating elements or safety related
systems.

a. Shoring, bracing and sheeting

b. Primary operational systems and equipment
C. Air or smoke barriers

d. Water, moisture, or vapor barriers
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Membranes and flashings
Control systems
Communication systems
Electrical wiring systems

S o

Visual Requirements: Do not cut and patch construction exposed on the
exterior or in occupied spaces, in a manner that would, in the Architect’s
opinion, reduce the building’s aesthetic qualities, or result in visual
evidence of cutting and patching. Remove and replace work cut and
patched in a visually unsatisfactory manner.

1. If possible retain the original installer or fabricator to cut and patch
the following categories of exposed work, or if it is not possible to
engage the original installer or fabricator, engage another
recognized experienced and specialized firm:

a. Stucco and ornamental plaster
b. HVAC enclosures, cabinets or covers
C. Roofing systems

PRODUCTS

2.01 MATERIALS

A.

PART 3

Use materials that are identical to existing materials. If identical materials
are not available or cannot be used where exposed surfaces are involved,
use materials that match existing adjacent surfaces to the fullest extent
possible with regard to visual effect unless otherwise indicated by
Architect/Owner. Use materials whose installed performance will equal or
surpass that of existing materials.

EXECUTION

3.01 INSPECTION

A.

01045-3

Before cutting existing surfaces, examine surfaces to be cut and patched
and conditions under which cutting and patching is to be performed. Take
corrective action before proceeding, if unsafe or unsatisfactory conditions
are encountered.

1. Before proceeding, meet at the site with all parties involved in
cutting and patching, including mechanical and electrical trades.
Review areas of potential interference and conflict. Coordinate
procedures and resolve potential conflicts before proceeding.
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3.02 PREPARATION

A.

B.

Temporary Support:  Provide temporary support of work to be cut.

Protection:  Protect existing construction during cutting and patching to
prevent damage. Provide protection from adverse weather conditions for
portions of the Project that might be exposed during cutting and patching
operations.

Avoid interference with use of adjoining areas and interruption of free
passage to adjoining areas.

Take all precautions necessary to avoid cutting existing pipe, conduit or
ductwork serving the building, but scheduled to be removed or relocated
until provisions have been made to bypass them.

3.03 PERFORMANCE

A.

01045-4

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

1. Cut existing construction to provide for installation of other
components or performance of other construction activities and the
subsequent fitting and patching required to restore surfaces to their
original condition.

Cutting: Cut existing construction using methods least likely to damage
elements to be retained or adjoining construction. Where possible review
proposed procedures with the original installer; comply with the original
installer’'s recommendations.

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

2. To avoid marring existing finished surfaces, cut or drill from the
exposed or finished side into concealed surfaces.

3. Cut through concrete and masonry using a cutting machine such
as a Carborundum saw or diamond core drill.

4, Comply with requirements of applicable Sections of Division-33
where cutting and patching required excavating and backfilling.
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By-pass utility services such as pipe or conduit, before cutting,
where services are shown or required to be removed. Cap, valve
or plug and seal the remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after by-passing and
cutting.

C. Patching: Patch with durable seams that are as invisible as possible.
Comply with specified tolerances.

1.

3.04 CLEANING

Where feasible, inspect and test patched areas to demonstrate
integrity of the installation.

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.

Where removal of walls or partitions extends one finished area into
another, patch and repair floor and wall surfaces in the new space
to provide an even surface of uniform color and appearance.
Remove existing floor and wall coverings and replace with new
materials if necessary to achieve uniform color and appearance.

a. Where patching occurs in a smooth painted surfaces,
extend final coat over entire unbroken surfaces containing
the patch, after the patched area has received primer and
second coat.

A. Thoroughly clean areas and spaces where cutting and patching is
performed or used as access. Remove completely paint, mortar, oils,
putty and items of similar nature. Thoroughly clean piping, conduit and
similar features before painting or other finishing is applied. Restore
damaged materials to their original condition.

END OF SECTION 01045

01045-5
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SECTION 01095
REFERENCE STANDARDS AND DEFINITIONS

PART 1 GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,

apply to this Section.

1.02 DEFINITIONS

A. General: Basic Contract definitions are included in the Conditions of the
Contract.
B. Indicated: The term indicated refers to graphic representations, notes or

schedules on the Drawings, or other Paragraphs or Schedules in the
Specifications, and similar requirements in the Contract Documents.
Where terms such as shown, noted, scheduled and specified are used, it
is to help the reader locate the reference; no limitation on location is
intended.

C. Directed: Terms such as directed, requested, authorized, selected,
accepted, required, and permitted mean directed by the Project Manager,
requested by the Architect/Project Manager and similar phrases.

D. Approved: This term approved means accepted, where used in
conjunction with the Architect's action on the Contractor's submittals,
applications, and requests, is limited to the Architect's duties and
responsibilities as stated in the Conditions of the Contract.

E. Regulations: The term Regulations includes laws, ordinances, statutes,
and lawful orders issued by authorities having jurisdiction, as well as rules,
conventions, and agreements within the construction industry that control
performance of the Work.

F. Furnish: The term furnish is used to mean supply and deliver to the
Project site, ready for unloading, unpacking, assembly, installation, and
similar operations.

G. Install: The term install is used to describe operations at project site
including the actual unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protecting,
cleaning, and similar operations.

01095-1
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Provide: The term provide means to furnish and install, complete and
ready for the intended use.

Installer: An Installer is the Contractor or an entity engaged by the
Contractor, either as an employee, subcontractor, or contractor of lower
tier for performance of a particular construction activity, including
installation, erection, application, and similar operations. Installers are
required to be experienced in the operations they are engaged to perform.

1. The term experienced, when used with the term Installer, means
having a minimum of five previous projects similar in size and
scope to this Project, being familiar with the special requirements
indicated, and having complied with requirements of the authority
having jurisdiction.

2. Trades: Use of titles such as carpentry is not intended to imply
that certain construction activities must be performed by accredited
or unionized individuals of a corresponding generic name, such as
carpenter. It also does not imply that requirements specified apply
exclusively to trades persons of the corresponding generic name.

Project Site is the space available to the Contractor for performance of
construction activities, either exclusively or in conjunction with others
performing other work as part of the Project. The extent of the Project
Site is shown on the Drawings and may or may not be identical with the
description of the land on which the Project is to be built.

Testing Laboratories: A testing laboratory is an independent entity
engaged to perform specific inspections or tests, either at the Project sites
or elsewhere, and to report on and, if required, to interpret results of those
inspections or tests.

1.03 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A.

01095-2

Specification Format: These Specifications are organized into Divisions
and Sections based on the Construction Specifications Institute's 49
Division format and MASTER FORMAT numbering system.

Specification Content: This Specification uses certain conventions in the
use of language and the intended meaning of certain terms, words, and
phrases when used in particular situations or circumstances. These
conventions are explained as follows:

1. Abbreviated Language: Language used in Specifications and
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other Contract Documents is the abbreviated type. Words and
meaning shall be interpreted as appropriate. Words that are
implied, but not stated shall be interpolated as the sense required.
Singular words will be interpreted as plural and plural words
interpreted as singular where applicable and the context of the
Contract Documents so indicates.

2. Imperative and streamlined language is used generally in the
Specifications. Requirements expressed in the imperative mood
are to be performed by the Contractor. At certain locations in the
text, for clarity, subjective language is used to describe
responsibilities that must be fulfilled indirectly by the Contractor, or
by others when so noted.

a. The words, shall be shall be included by inference wherever
a colon (©) is used within a sentence or phrase.

1.04 INDUSTRY STANDARDS

A.

01095-3

Applicability of Standards: Except where the Contract Documents include
more stringent requirements, applicable construction industry standards
have the same force and effect as if bound or copies directly into the
Contract Documents to the extend reference. Such standards are made
part of the Contract Documents by reference.

Publication Dates: Comply with the standard in effect as of the date of
the Contract Documents.

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

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

Copies of Standards: Each entity engaged in construction on the Project
is required to be familiar with industry standards applicable to that entity's
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construction activity. Copies of applicable standards are not bound with
the Contract Documents.

1. Where copies of standards are needed for performance of a
required construction activity. The Contractor shall obtain copies
directly from the publication source or any other authorized source.

E. Abbreviations and Names: Trade association names and titles of general
standards are frequently abbreviated. Where such acronyms or
abbreviations are used in the Specifications or other Contract Documents,
they mean the recognized name of the trade association, standards
generating organization, authority having jurisdiction, or other entity
applicable to the context of the text provision. See Trade Reference List
at the end of this Section refer to the Encyclopedia of Associations,
published by Gale Research Co., available in most libraries.

1.05 GOVERNING REGULATIONS/AUTHORITIES

A. The Architect has contacted authorities having jurisdiction where
necessary to obtain information necessary the preparation of Contract
Documents. Contact authorities having jurisdiction directly for information
and decisions having a bearing on the work.

1.06 SUBMITTALS

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

1.07 TRADE REFERENCES

Acronyms for abbreviations used in the Specifications or other Contract Documents
mean the recognized name of the trade association, standards generating organization,
authority that have jurisdiction or other entity applicable to the context of the text
provision.

AA Aluminum Association
AABC Associated Air Balance Council
AAMA American Architectural Manufacturer=s Association
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AAN

AASHTO

ACI

ACIL

ACPA

ADC

AGA

AHA

Al

AIHA

AISC

AlSI

AMCA

ANSI

APA

ARI

ASA

ASC

ASHRAE

ASME

ASPE

ASSE

01095-5

American Association of Nurserymen

American Association of State Highway and Transportation Officials

American Concrete Institute

American Council of Independent Laboratories

American Concrete Pipe Association

Air Diffusion Council

American Gas Association

American Hardboard Association
Asphalt Institute

American Industrial Hygiene Association
American Institute of Steel Construction
American Iron and Steel Institute

Air Movement and Control Association
American National Standards Institute
American Plywood Association

Air Conditioning and Refrigeration Institute
Acoustical Society of America

Adhesive and Sealant Council

American Society of Heating, Refrigerating, and Air Conditioning

Engineers
American Society of Mechanical Engineers
American Society of Plumbing Engineers

American Society of Sanitary Engineers

March 10, 2014
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ASTM American Society of Testing of Materials

AWI Architectural Woodwork Institute

AWPB American Wood Preservers Bureau

AWS American Welding Society

AWWA American Water Works Association

BHMA Builders Hardware Manufacturers Association
CISPI Cast Iron Soil Pipe Institute

CRSI Concrete Reinforcing Steel Institute

DHI Door and Hardware Institute

DLPA Decorative Laminate Products Association
EIMA Exterior Insulation Manufacturers Association
FGMA Flat Glass Marketing Association

FM Factory Mutual Engineering and Research
GA Gypsum Association

ICBO International Conference of Building Officials
IEEE Institute of Electrical and Electronic Engineers
IESNA llluminating Engineering Society of North America
MBMA Metal Building Manufacturer=s Association

ML/SFA Metal Lath/Steel Framing Association
MSS Manufacturers Standardization Society of the Valve and Fittings Industry
NAAMM National Association of Architectural Metal Mfgs.

NAPA National Asphalt Pavement Association

01095-6
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NAPF

NBHA

NCMA

NEC

NECA

NEII

NFPA

NHLA

NPA

NPCA

NRCA

NSF

NWMA

NWWDA

PDI

RFCI

RMA

SDI

S.D.l.

SGCC

SHLMA

SIGMA

SMACNA
01095-7
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National Association of Plastic Fabricators (Now DLPA)
National Builder's Hardware Association (Now DHI)
National Concrete Masonry Association
National Electric Code
National Electric Contractors Association
National Elevator Industry, Inc.
National Fire Protection Association
National Hardwood Lumber Association
National Particle board Association
National Paint and Coatings Association
National Roofing Contractors Association
National Sanitation Foundation
National Woodwork Manufacturers Association (Now NWWDA)
National Wood Window and Door Association (Formerly NWMA)
Plumbing and Drainage Institute
Resilient Floor Covering Institute
Rubber Manufacturers Association
Steel Deck Institute
Steel Door Institute
Safety Glazing Certification Council
Southern Hardwood Lumber Manufacturers Association (Now HMA)
Sealed Insulating Glass Manufacturers Association

Sheet Metal and Air Conditioning Contractor=s National Association
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SJi Steel Joist Institute

SPRI Single Ply Roofing Institute

SSPC Steel Structures Painting Council

SWi Steel Window Institute

TCA Tile Council of America

UL Underwriters Laboratories

WCMA Wall Covering Manufacturers Association

WRI Wire Reinforcement Institute

WSFI Wood and Synthetic Flooring Institute

1.08 FEDERAL GOVERNMENT AGENCIES

A. Names and titles of federal government standard or Specification
producing agencies are frequently abbreviated. The following acronyms
or abbreviations referenced in the Contract Documents indicate names of
standard of Specification producing agencies of the federal government.
Names and addresses are subject to change but are believed to be, but
are not assured to be, accurate and up-to-date as of the date of the
Contract Documents.

CE Corps of Engineers
(US Department of the Army)
Chief of Engineers - Referral
Washington, DC 20314 (202) 272-0660

CFR Code of Federal Regulations
Available from the Government Printing Office
North Capitol St. Between G and H Street, NW
Washington, DC 20402 (202) 783-3238

(MATERIAL IS USUALLY FIRST PUBLISHED IN THE FEDERAL REGISTER)
CPSC Consumer Product Safety Commission

5401 Westbard Avenue
Washington, DC 20816 (800) 638-2772
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CS Commercial Standard
(US Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 377-2000

DOC Department of Commerce
14th Street and Constitution Ave., NW
Washington, DC 20230 (202) 377-2000

DOT Department of Transportation
400 Seventh St., SW
Washington, DC 20590 (202) 426-4000

EPA Environmental Protection Agency
401 M. St., SW
Washington, DC 20460 (202) 382-2090

FAA Federal Aviation Administration
(U.S. Department of Transportation)
800 Independence Avenue SW

Washington, DC 20590 (202) 366-4000
FCC Federal Communications Commission

1919 M. Street NW

Washington, DC 20554 (202) 632-7000
NBS National Bureau of Standards

(U.S. Department of Commerce)

Gaithersburg, MD 20899 (301) 921-1000
OSHA Occupational Safety and Health Administration

(U.S. Department of Labor)
Government Printing Office
Washington, DC 20402 (202) 523-7001

PS Product Standard of NBS
(U.S. Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 783-3238

USDA U.S. Department of Agriculture
Independence Avenue
Between 12th and 14 Street, SW
Washington, DC 20250 (202) 447-8732
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PART 2 PRODUCTS
(Not Applicable)

PART 3 EXECUTION
(Not Applicable)

END OF SECTION 01095
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SECTION 01200
PROJECT MEETINGS

PART 1

GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A.

B.

This Section specifies administrative and procedural requirements for
project meetings including but not limited to:

1. Pre-Construction Conference
2. Pre-Installation Conference
3. Coordination Meetings

4, Progress Meetings

Construction schedules are specified in Section 01300 Submittals.

1.03 PRE-CONSTRUCTION CONFERENCE

A.

01200-1

Schedule a pre-construction conference and organizational meeting at the
project site or other convenient location no later than 20 days after
execution of the agreement and prior to commencement of construction
activities. Conduct the meeting to review responsibilities and personnel
assignments.

Attends: The OWNERS, Representative, the Contractor and its
superintendent, major subcontractors, manufacturers, suppliers and other
concerned parties shall each be represented at the conference by
persons familiar with and authorized to conclude matters relating to the
work.

Agenda: Discuss items of significance that could affect progress
including such topics as:

Tentative construction schedule

Critical Work sequencing and/coordinating

Designation of responsible personnel

Procedures for processing field decisions and Change Orders
Procedures for processing Applications for Payment

agrwnE
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6 Distribution of Contract Documents
7. Submittal of Shop Drawings, Product Data and Samples
8. Preparation of record documents
9. Use of the Premises

10. Office, Work and storage areas

11. Equipment deliveries and priorities

12. Safety procedures

13. First aid

14. Security
15. Housekeeping
16. Working hours

D. Contractor must submit at the time of the meeting at least the following
items:

1. Schedule of Values

2. Listing of key personnel including project superintendent and
subcontractors with their addresses, telephone numbers, and
emergency telephone numbers.

3. Preliminary Construction Schedule

4. Submittal Schedule

1.04 PRE-INSTALLATION CONFERENCE

A. Conduct a Pre-installation conference at the site before each construction
activity that requires coordination with other construction. The Installer
and representatives of manufacturers and fabricators involved in or
affected by the installation, and its coordination or integration with other
materials and installations that have preceded or will follow, shall attend
the meeting. Advise at least 48 hours in advance the Project Manager of
scheduled meeting dates.

1. Review the progress of other construction activities and
preparations for the particular activity under consideration at each
pre-installation conference, including requirements for:

Contract Documents
Options

Related Change Orders
Purchases

Deliveries

Shop Drawings, Product Data and Quality Control Samples
Possible conflicts

Compatibility problems

Time schedules

—S@—meoooTw
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J- Weather limitations
k. Manufacturer's recommendations
l. Comparability of materials
m. Acceptability of substrates
n. Temporary facilities
0. Space and access limitations
p. Governing regulations
g. Safety
r. Inspection and testing requirements
S. Required performance results
t. Recording requirements
u. Protection
2. Record significant discussions and agreements and disagreements
of each conference along with and approved schedule. Distribute
the record of the meeting to everyone concerned promptly
including the Owner and Architect.
3. Do not proceed if the conference cannot be successfully

concluded. Initiate whatever actions are necessary to resolve
impediments to performance of Work and reconvene the
conference at the earliest feasible date.

1.05 COORDINATION MEETINGS

A.

01200-3

Conduct project coordination meeting at weekly intervals on day and time
as established by the Project Manager or more frequently, if necessary
convenient for all parties involved. Project coordination meetings are in
addition to specific meetings held for other purposes, such as regular
progress meetings and special pre-installation meetings.

Request representation at each meeting by every party currently involved
in coordination or planning for the construction activities involved, to
include subcontractors and representatives.

Contractor shall record meeting results and distribute copies to everyone
in attendance and to others affected by decisions or actions resulting from
each meeting.
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1.06 PROGRESS MEETINGS

A.

01200-4

Conduct progress meetings at the Project site at bimonthly intervals or
more frequently if necessary as directed by the Project Manager. Notify
the Owner at least 48 hours in advance of scheduled meeting time and
dates. Coordinate dates of meetings with preparation of the payment
request.

Attendees: In addition to representatives of the Owner and Architect, each
subcontractor, supplier or other entity concerned with current progress of
involved in planning, coordination or performance of future activities with
the project and authorized to conclude matters relating to progress.

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

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

2. Review the present and future needs of each entity present,
including such items as:

Interface requirements

Time

Sequences

Deliveries

Off-site fabrication problems
Access

Site utilization

Temporary facilities and services
Hours of work

Hazards and risks
Housekeeping

Quiality and work standards
Change Orders

Documentation of information for payment requests.
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D. Reporting: No later than 3 days after each progress meeting date,
distribute copies of minutes of the meeting to each party present
and to other parties who should have been present. Include a brief
summary, in narrative form, or progress since the previous meeting
and report.

PART 2 PRODUCTS

(Not Applicable)

PART 3 EXECUTION

(Not Applicable)

END OF SECTION 01200
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SECTION 01300
SUBMITTALS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements for
submittals required for performance of the Work, including:

Contractor’s Construction Schedule
Submittal Schedule

Daily Construction Reports

Shop Drawings

Product Data

Samples

QAN E

B. Administrative Submittals: Refer to other Division-1 Sections and other
Contract Documents for requirements for administrative submittals. Such
submittals include, but are not limited to:

Permits

Applications for Payment

Performance and Payment Bonds

Insurance Certificates

List of Subcontractors with start and finish dates (update as
necessary)

: Schedule of Values

7. Construction Schedule

agrwnE

C. The Schedule of Values submittal is included in Section 01027 -
Applications for Payment.

D. Inspection and test reports are included in Section 01400 —Quality Control
Services.

1.03 SUBMITTAL PROCEDURES

A. Coordination: Coordinate preparation and processing of submittals with

01300-1
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performance of construction activities. Transmit each submittal
sufficiently in advance of performance of related construction activities to
avoid delay.

1.

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

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

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

Processing: Allow sufficient review time so that installation will not
be delayed as a result of the time required to process submittals,
including time for resubmittals.

a. Allow two weeks for initial review. Allow additional time if
processing must be delayed to permit coordination with
subsequent submittals. The Project Manager will promptly
advise the Contractor when a submittal being processed
must be delayed for coordination.

b. If an intermediate submittal is necessary, process the same
as the initial submittal.

C. Allow two weeks for reprocessing each submittal.

d. No extension of Contract Time will be authorized because of

failure to transmit submittals to the Architect sufficiently in
advance of the Work to permit processing.

Submittal Preparation: Place a permanent label or title block on each
submittal for identification. Indicate the name of the entity that prepared
each submittal on the label or title block.

1.

2.

Provide a space approximately 4" x 5" on the label or beside the
title block on Shop Drawings to record the Contractor's review and
approval markings and the action taken.

Include the following information on the label for processing and

recording action taken.

a. Project name
b. Date
C. Name and address of Architect
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d Name and address of Contractor
e. Name and address of subcontractor
f. Name and address of supplier
g Name of manufacturer

h Number and title of appropriate Specification Section

l. Drawing number and detail references, as appropriate.

Submittal Transmittal: Package each submittal appropriately for
transmittal and handling. Transmit each submittal from Contractor to
Project Manager using transmittal form as provided by the Project
Manager. Submittals received from sources other than the Contractor will
be returned without action.

1. On the transmittal record relevant information and requests for
data. On the form, or separate sheet, record deviations from
Contract Document requirements, including minor variations and
limitation. Include Contractor’s certification that information
complies with Contract Document requirements.

2. Transmittal Form: As provide by the Project Manager

Contractor shall be responsible for cost of re-review of rejected submittals,
shop drawing, etc. Costs for re-review shall be reimbursed to the County
by deducting the cost from the Contractors monthly progress payments.
Costs to be determined by applying the consultants standard billing rates,
plus 10% handling by the County.

Substitution request to specified products will be made within 30 days of
Notice to Proceed. After the 30 day period, no requests for substitutions
from the Contractor will be considered.

1. Substitution submitted within the first 30 days will have product data
from specified and requested substitute submitted together and
demonstrate better quality, cost savings if of equal quality, or show
benefit to the County for excepting the substitute.

Once submittals are approved or approved as noted, they will be scanned
and converted to PDF documents with OCR (optical character recognition)
and given to the owner.

1.04 CONTRACTOR’S CONSTRUCTION SCHEDULE

A.

01300-3

Critical Path Method (CPM) Schedule: Prepare a fully developed,
horizontal bar-chart type Contractor’s construction schedule. Submit in
accordance with Section 01200 Project Meetings.
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1. Provide a separate time bar for each significant construction
activity. Provide a continuous vertical line to identify the first
working day of each week. Use the same breakdown of units of
the work as indicated in the Schedule of Values.

2. Within each time bar, indicate estimated completion percentage in
10 percent increments. As work progresses, place a contrasting
mark in each bar to indicate Actual Completion.

3. Prepare the schedule on a sheet, series of sheets, stable
transparency, or other reproducible media, of sufficient width to
show data for the entire construction period.

4. Secure time commitments for performing critical elements of the
work from parties involved. Coordinate each element on the
schedule with other construction activities; include minor elements
involved in the sequence of the work. Show each activity in proper
sequence. Indicate graphically sequences necessary for
completion of related portions of the work.

5. Coordinate the Contractor's construction schedule with the
schedule of values, list of subcontracts, submittal schedule,
progress reports, payment request and other schedules.

6. Indicate completion in advance of the date established for
Substantial Completion. Indicate Substantial Completion on the
schedule to allow time for the Architect's procedures necessary for
certification of Substantial Completion.

Phasing: Provide notations on the schedule to show how the sequence
of the work is affected by requirements for phased completion to permit
work by separate Contractors and partial occupancy by the Owner prior to
Substantial Completion.

Work Stages: Indicate important stages of construction for each major
portion of the work, including testing and installation.

Area Separations: Provide a separate time bar to identify each major
construction area for each major portion of the work. Indicate where each
element in an area must be sequenced or integrated with other activities.

Cost Correlation: At the head of the schedule, provide a two item cost
correlation line, indicating precalculated and actual costs. On the line
show dollar-volume of work performed as the dates used for preparation
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of payment requests.

1. Refer to Section Applications for Payment for cost reporting and
payment procedures.

F. Distribution: Following response to the initial submittal, print and
distribute copies to the Architect, Owner, subcontractors, and other parties
required to comply with scheduled dates. Post copies in the project
meeting room and temporary field office.

1. When revision are made distribute to the same parties and post in
the same locations. Delete parties from distribution when they
have completed their assigned portion of the Work and are no
longer involved in construction activities.

G. Schedule Updating: Revise the schedule monthly or activity, where
revisions have been recognized or made. Issue the updated schedule
concurrently monthly pay request.

1.05 SUBMITTAL LOG

A. After development and acceptance of the Contractor's construction
schedule, prepare a complete log of submittals.

1. Coordinate submittals log with the list of subcontracts,
schedule of values and the list of products as well as the
Contractor's construction schedule.

2. Prepare the log in chronological order; include all submittals
required. Provide the following information:

Scheduled date for the first submittal

Related Section number

Submittal category

Name of subcontractor

Description of the part of the work covered
Scheduled date for resubmittal

Scheduled date the Architect's final release or
approval.

@rooooTp

3. All submittals must be received within the first 25% of
contract time.

B. Distribution: Following response to initial submittal, print and distribute
copies to the Project Manager, subcontractors, and other parties required
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to comply with submittal dates indicated. Post copies in the project
meeting room and field office.

1. When revision are made, distribute to the same parties and
post in the same locations. Delete parties from distribution
when they have completed their assigned portion of the
Work and are no longer involved in construction activities.

C. Log Updating: Revise the log after each meeting or activity, where
revisions have been recognized or made. Issue the updated schedule
concurrently with report of each meeting.

1.06 DAILY CONSTRUCTION REPORTS
A. Prepare a daily construction report, recording the following information

concerning events at the site; and submit duplicate copies to the Project
Manager at weekly intervals:

1. List of subcontractors at the site
2. Approximate count of personnel at the site
3. High and low temperatures, general weather conditions
4. Accidents and unusual events
5. Meetings and significant decisions
6. Stoppages, delays, shortages, losses
7. Meter readings and similar recordings
8. Emergency procedures
9. Orders and requests of governing authorities
10. Change Orders received, implemented
11. Services connected, disconnected
12. Equipment or system tests and start-ups
13. Partial completions, occupancies
14. Substantial Completions authorized

1.07 SHOP DRAWINGS

A. Submit newly prepared information, drawn to accurate scale. Highlight,
encircle, or otherwise indicate deviations from the Contract Documents.
Do not reproduce Contract Documents or copy standard information as
the basis of Shop Drawings. Standard information prepared without
specific reference to the Project is not considered a Shop Drawings and
will be rejected.

B. Shop Drawings include fabrication and installation drawings, setting
diagrams, schedules, patterns, templates and similar drawings. Include
the following information:
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All required dimensions

Identification of products and materials included

Compliance with specified standards

Notation of coordination requirements

Notation of dimensions established by field measurement

Sheet Size: Except for templates, patterns and similar full-size
Drawings on sheets at least 8—1/2" x 11" but no larger than 24" x
36".

Initial Submittal: Submit one correctable translucent reproducible
print and one blue-or black-line print for the Project Manager’s
review; the reproducible print will be returned.

Initial Submittal: Submit 2 blue-or black-line prints for the Architect's
review; one will be returned.

Final Submittal: Submit 5 blue-or black-line prints; submit 7 prints
where required for maintenance manuals. 3 prints will be retained;
the remainder will be returned.

Final Submittal: Submit 3 blue-or black-line prints; submit 5 prints
where required for maintenance manuals. 2 prints will be retained;
the remainder will be returned.

a. One of the prints returned shall be marked-up and maintained
as a Record Documents.

Do not use Shop Drawings without an appropriate final stamp
indicating action taken in connections with construction.

C. Coordination drawings are a special type of Shop Drawing that show the
relationship and integration of different construction elements that require
careful coordination during fabrication or installation to fit in the space
provided or function as intended.

1.

Preparation of coordination Drawings is specified in section Project
Coordination and may include components previously shown in
detail on Shop Drawings or Product Data.

Submit coordination Drawings for integration of different
construction elements. Show sequence and relationships of
separate components to avoid any conflict including conflicts in use
of space.

Contractor is not entitled to additional payments due to lack of
compliance with this Section.

1.08 PRODUCT DATA

A. Collect Product Data into a single submittal for each element of
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construction or system. Product Data includes printed information such
as manufacturer=s installation instructions, catalog cuts, standard color
charts, roughing-in diagrams and templates, standard wiring diagrams and
performance curves. Where Product Data must be specially prepared
because standard printed data is not suitable for use, submit as AShop
Drawing.

1.

1.09 SAMPLES

01300-8

Mark each copy to show applicable choices and options. Where
printed Product Data includes information on several products,
some of which are not required, mark copies to indicate the
applicable information. Include the following information:

Manufacturer's printed recommendations

Compliance with recognized trade association standards
Compliance with recognized testing agency standards
Application of testing agency labels and seals

Notation of dimensions verified by field measurement
Notation of coordination requirements

g. Manufacturers local representative and phone number.

~pooow

Do not submit Product Data until compliance with requirements of
the Contract Documents has been confirmed.

Preliminary Submittal: Submit a preliminary single-copy of Product
Data where selection of options is required.

Submittals: Submit six (6) copies of each required submittal. The
Project Manager will return two (2) sets to the Contractor marked
with action taken and corrections or modifications required.

a. Unless noncompliance with Contract Document provisions is
observed, the submittal may serve as the final submittal.

Distribution: Furnish copies of final submittal to installers,
subcontractors, suppliers, manufacturers, fabricators, and others
required for performance of construction activities. Show
distribution on transmittal forms.

a. Do not proceed with installation until an applicable copy of
Product Data applicable is in the Installer's possession.
b. Do not permit use of unmarked copies of Product Data in

connection with construction.
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Submit full-size, fully fabricated Samples cured and finished as specified
and physically identical with the material or product proposed. Samples
include partial sections of materials, color range sets, and swatches
showing color, texture and pattern.

1.

Mount, display, or package Samples in the manner specified to
facilitate review of qualities indicated. Prepare Samples to match
the Architect's/Owner's Sample. Include the following:

Generic description of the Sample
Sample source

Product name or name of manufacturer
Compliance with recognized standards
Avalilability and delivery time

®oo oW

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

a. Where variation in color, pattern, texture or other
characteristics are inherent in the material or product
represented, submit multiple units (not less than 3), that
show approximate limits of the variations.

b. Refer to other Specification Sections for requirements for
Samples that illustrate workmanship, fabrication techniques,
details of assembly, connections, operation and similar
construction characteristics.

Preliminary submittals: Where Samples are for selection of color,
pattern, texture or similar characteristics from a range of standard
choices, submit a full set of choices for the material or product.

a. Preliminary submittals will be reviewed and returned with the
Architect’s/Owner’s mark indicating selection and other
action.

Submittals: Except for Samples illustrating assembly details,
workmanship, fabrication techniques, connections, operation and
similar characteristics, submit 3 sets; one will be returned marked
with the action taken.

Maintain sets of Samples, as returned, at the project site, for quality
comparisons throughout the course of construction.
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a. Unless noncompliance with Contract Document provisions is
observed, the submittal may serve as the final submittal.
b. Sample sets may be used to obtain final acceptance of the

construction associated with each set.

B. Distribution of Samples: Prepare and distribute additional sets to
subcontractors, manufacturers, fabricators, suppliers, installers, and
others as required for performance of the Work. Show distribution on
transmittal forms.

1. Field Samples specified in individual sections are special types of
Samples. Field Samples are full-size examples erected on site to
illustrate finishes, coatings, or finish materials and to establish the
standard by which the work will be judged.

a. Comply with submittal requirements. Process transmittal
forms to provide a record of activity.

1.10 ARCHITECT'S ACTION

A. Except for submittals for record, information or similar purposes, where
action and return is required or requested, the Architect/Project Manager
will review each submittal, mark to indicate action taken, and return

promptly.

1. Compliance with specified characteristics is the Contractor=s
responsibility.

B. Action Stamp: The Architect/Project Manager will stamp each submittal
with a uniform, self-explanatory action stamp. The stamp will be
appropriately marked, similarly as follows, to indicate the action taken:

1. Final Unrestricted Release: Where submittals are marked ‘No
Exceptions Taken’, that part of the work covered by the submittal
may proceed provided it complies with requirements of the Contract
Documents; final acceptance will depend upon that compliance.

2. Final-But-Restricted Release: When submittals are marked ‘Made
Corrections Noted’ that part of the Work covered by the submittal
may proceed provided it complies with notations or corrections on
the submittal and requirements of the Contract Documents; final
acceptance will depend on that compliance.

3. Returned for Resubmittal: When submittal is marked ‘Revise and
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Resubmit’, do not proceed with that part of the Work covered by
the submittal, including purchasing, fabrication, delivery, or other
activity. Revise or prepare a new submittal in accordance with the
notations; resubmit without delay. Repeat if necessary to obtain a
different action mark.

a. Do not permit submittals marked ‘Revise and Resubmit’ to
be used at the Project site, or elsewhere where work is in
progress.

Rejected: Submittal does not comply with requirements of the
Contract Documents. Submittal must be discarded and entirely
new submittal shall be forward to the Project Manager without
delay.

PRODUCTS
(Not Applicable)
Execution

(Not Applicable)

END OF SECTION 01300
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SECTION 01380
CONSTRUCTION PHOTOGRAPHS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including Contractual
Conditions and other Division-1 Specification Sections, apply to this
Section.

1.02 SUMMARY

A. General: This Section specifies administrative and procedural
requirements for construction photographs.

1.03 SUBMITTALS

A. General: Refer to Division 1 Section Submittals for general requirements
for submitting photographs.

B. Prints: Submit 3 prints of each view directly to the Project Manager within
5 days of taking photographs. The Project Manager will distribute prints
as follows:

1. One print to the Contractor shall be retained in the field office at the
project site and available at all times for reference.

2. One print to the Owner as the Owner’s permanent record.
3. One print shall be retained in the Architect’s files.

C. Extra Prints:  When requested by the Architect, the photographer shall
submit extra prints of photographs, with distribution directly to designated
parties who will pay the costs for the extra prints directly to the
photographer.

D. Negatives: Retain the photographic negatives 3 years after date of
Substantial Completion. During this period, the photographer shall fill
orders by the Architect for extra prints. Extra prints shall be priced at
prevailing local commercial prices.

01380-1
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1.04 QUALITY ASSURANCE

A.

PART 2

Engage a qualified commercial photographer to take photographs during
construction.

Photographer’s Qualifications: Photographer shall be a firm or an
individual of established reputation who has been regularly engaged as a
professional photographer for not less than 3 years.

Associated Services: Cooperate with the photographer’s work. Provide
reasonable auxiliary services as requested, including access and use of
temporary facilities including temporary lighting.

PRODUCTS

2.01 PHOTOGRAPHIC COPIES

A.

PART 3

Provide 8" x 10" smooth surface gloss color prints on single-weight
commercial-grade stock, mounted on muslin. Allow a 1" wide margin
punched for standard 3-ring binder. Place margin on the left edge for
vertical shots and at the top for horizontal shots.

Identification: Label each photograph on the front in the bottom margin
with project name and date the photograph was taken. On the back of
each print provide an applied label or rubber stamped impression with the
following information:

Name of the Project

Name and address of the photographer
Name of the Architect

Name of the Contractor

Date the photograph was taken
Architect’s Project No.

O0ALNE

Description of vantage point, in terms of location, direction (by compass
point), and evaluation of story on construction.

EXECUTION

3.01 PHOTOGRAPHIC REQUIREMENTS

A.

01380-2

Take three (3) color project photographs at monthly intervals, coinciding
with the cutoff date associated with each Application for Payment. The
photographer shall select the vantage points for each shot each month to
best show the status of construction and progress since the last
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photographs were taken.

Additional Photographs: From time to time the Architect may issue
requests for additional photographs, in addition to periodic photographs
specified. Additional photographs will be paid for by Change Order, and
are not included in the Contract Sum or an Allowance.

1. The Architect will give the photographer 3 days notice, where
feasible.

2. In emergency situations, the photographer shall take additional
photographs within 24 hours of the Architect’s request.

Circumstances that could require additional photographs include, but are
not limited to:

1. Substantial Completion of a major phase or component of Work.
2. Owner’s request for special publicity photographs.
3. Special events planned at project site.

Immediate follow-up when on-site events result in construction damage or
losses. Photographs to be taken at fabrication locations away from
project site; these are not subject to unit prices or unit-cost allowances.
Extra record photographs at time of final acceptance.

Construction projects over $1,000,000 shall include at least one of the
photographs listed in 3.01.A be aerial.

END OF SECTION 01380
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SECTION 01400
QUALITY CONTROL SERVICES

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division -1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements for
quality control services.

B. Quiality control services include inspections and tests and related actions
including reports, performed by independent agencies, governing
authorities, and the Contractor. They do not include Contract
enforcement activities performed by the Architect.

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

D. Requirements of this Section relate to customized fabrication and
installation procedures, not production of standard products.

1. Specific quality control requirements for individual construction
activities are specified in the Sections that specify those activities.
Those requirements, including inspections and test, cover
production of standard products as well as customized fabrication
and installation procedures.

2. Inspection, test and related actions specified are not intended to
limit the Contractor’s quality control procedures that facilitates
compliance with Contract Document requirements.

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

1.03 GENERAL QUALITY CONTROL

01400-1
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A. The Contractor shall be responsible for maintaining and ensuring quality
control over subcontractors, suppliers, manufacturers, materials,
equipment, products, services, site conditions and workmanship to
product work of specified quality. The completed work shall be of high
quality throughouit.

1.04 WORKMANSHIP

A. Comply with well-known standards recognized be each trade except when
more restrictive tolerances or specified requirements indicate more rigid
standards or more precise workmanship.

B. Perform work by persons qualified to produce workmanship of specified
quality. Said qualifications shall be determined by well-known standards
recognized by the trade for each respective portion of contract work.

C. Secure products in place with positive anchorage devices designed and
sized to withstand stresses, vibration and racking.

1.05 MANUFACTURER’S INSTRUCTIONS

A. Comply with instructions in full detail, including each step in sequence.
Should instructions conflict with Contract Documents, request clarification
from Architect before proceeding.

1.06 MANUFACTURER’S CERTIFICATES

A. When required by individual Specifications Section, submit manufacturer’s
certificate and supporting documentation, in duplicate, that products meet
or exceed specified requirements.

B. ASBESTOS FREE MATERIALS - Manufacturer and/or supplier shall
provide a written and notarized statement on manufacturer's company
letterhead to certify and warrant that product (s) utilized on project are
asbestos free.

1.07 MOCKUPS

A. When required by individual Specifications Section, erect complete, full
scale mockup of assembly at Project Site.

1.08 MANUFACTURER'S FIELD SERVICES

A. When specified in respective Specification Sections, require supplier
and/or manufacturer to provide qualified personnel to observe field
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conditions, conditions of surfaces and installation, quality of workmanship,
test, adjust and balance of equipment as applicable and to make
appropriate recommendations.

Representative shall submit written report to Owner listing observations,
recommendations, and certifying full conformance and compliance with
manufacturers standards or requirements.

1.09 TESTING LABORATORY SERVICES

A.

The County shall employ and pay for services of an Independent Testing
Laboratory to perform inspections, tests for construction materials (soils,
concrete) and threshold inspections.

Services will be performed in accordance with requirements of governing
authorities and with specified standards.

Reports will be submitted to the County, Contractor and Architect giving
observations and results of tests, indicating compliance or noncompliance
with specified standards and with Contract Documents.

Contractor shall cooperate with testing laboratory personnel; furnish tools,
samples of materials, design, mix equipment, storage and assistance as
requested.

1. The contractor shall be responsible for notifying the testing
laboratory at least 24 hours prior to expected time for operations
requiring testing services. Longer length of notice to testing
laboratory shall be provided by Contractor when required by the
testing laboratory to ensure the timely scheduling and performance
of all tests required.

2. The Contractor is responsible for obtaining and paying tests
including but not limited to test and balance, portable water
bacteriological tests and test required in Divisions 7 through 16.

The costs of any tests which fail will be paid for by the Contractor. The
amount to be reimbursed to the County by the Contractor, will be the
amount invoiced to the County by the testing laboratory in accordance
with the testing services fees set forth in its contract with the County.

1.10 TEMPERATURE/HUMIDITY LOG

A.

01400-3

The Contractor shall be responsible for preparing rain, temperature and
humidity measuring devices at the project site and maintaining a log of
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temperature and humidity measurements.

Said log shall contain a daily record of exterior temperature, rainfall
amount and humidity conditions and where environmental conditions are
specified in individual sections, a daily record of the temperature and
humidity conditions where the work of those sections is stored and
installed.

The Temperature/Humidity Log shall be available to the Project Manager
as part of the Contract Documents.

1.11 RESPONSIBILITIES

A.

01400-4

The Owner shall provide inspections, tests and similar quality control
services, specified in individual Specification Sections and these services
include those specified to be performed by an independent agency and
not by the Contractor.

The Contractor shall cover all costs of tests or inspections to evaluate
means and methods of installation performed as a substitution and not as
originally specified.

1. Re-testing: The Contractor is responsible for re-testing where
results of required inspections, test or similar services prove
unsatisfactory and do not indicate compliance with Contract
Documents requirements, regardless of whether the original test
was the Contractor’s responsibility.

a. Cost of re-testing construction revised or replaced by the
Contractor is the Contractor’s responsibility, where required
tests were performed on original construction.

2. Associated Services: The Contractor shall cooperate with
agencies performing required inspections, tests and similar
services and provide reasonable auxiliary services as requested.
Notify the agency sufficiently in advance of operations to permit
assignment of personnel. Auxiliary services required include, but
are not limited to:

a. Providing access to the work and furnishing incidental labor
and facilities necessary to facilitate inspections and tests.
b. Taking adequate quantities of representatives samples of

materials that require testing or assisting the agency in
taking samples.
C. Providing facilities for storage and curing the test samples.
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d. Providing the agency with a preliminary design mix proposed
for use for materials mixes that require control by the testing
agency.
e. Security and protection of samples and test equipment at

the Project site.

Duties of the Testing Agency: The independent testing agency engages
to perform inspections, sampling and testing of materials and construction
specified in individual Specification Sections shall cooperate with Architect
and Contractor in performance of its duties, and shall provide qualified
personnel to perform required inspections and tests.

1. The agency shall notify the Architect and Contractor promptly of
irregularities or deficiencies observed in the Work during
performance of its services.

2. The agency is not authorized to release, revoke, alter or
enlarge requirements of the Contract Documents, or approve or
accept any portion of the Work.

3. The agency shall not perform any duties of the Contractor.

Coordination: The Contractor and each agency engaged to perform
inspection, tests and similar services shall coordinate the sequence of
activities to accommodate required services with a minimum of delay. In
addition, the Contractor and each agency shall coordinate activities to
avoid the necessity of removing and replacing construction to
accommodate inspections and tests.

1. The Contractor is responsible for scheduling times for inspections,
tests, taking samples and similar activities.

1.12 SUBMITTALS

A.

01400-5

Quialification for Service Agencies: Engage inspection and testing service
agencies, including independent testing laboratories, which are pre-
gualified as complying with Recommended Requirements for Independent
Laboratory qualification by the American Council of Independent
Laboratories, and which specialize in the types of inspections and tests to
be performed.

1. Each independent inspection and testing agency engages on the
Project shall be authorized by authorities having jurisdiction to
operate in the State in which the Project is located.



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION
3.01 REPAIR AND PROTECTION
A. General: Upon completion of inspection, testing, sample-taking and
similar services, repair damaged construction and restore substrates and
finished to eliminate deficiencies, including deficiencies in visual qualities
of exposed finishes. Comply with Contract Document requirements for

Cutting and Patching.

B. Protect construction exposed by or for quality control service activities,
and protects and repaired construction.

C. Repair and protection in the Contractor’s responsibility regardless of the
assignment of responsibility for inspection, testing or similar services.

END OF SECTION 01400

01400-6
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SECTION 01410
TESTING LABORATORY SERVICES

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Selection and payment

B. Contractor Submittals

C. Laboratory responsibilities

D. Laboratory reports

E. Limits on testing laboratory authority
F. Contractor responsibilities

G. Schedule of inspections and tests
1.02 RELATED SECTIONS
A. Information Available to bidders: Soil Investigation Data.

B. General Conditions: Inspections, testing, and approvals required by
public authorities.

C. Individual Specification Sections: Inspections and tests required, and
standards for testing.

1.03 REFERENCES

A. ANSI/ASTM D3740 or as required in Specifications Practice for
Evaluation of Agencies Engages in testing and/or Inspection of Soil and
Rock as Used in Engineering Design and Construction.

B. ANSI/ASTM E329 or as required in Specifications Recommended
Practice for Inspection and Testing Agencies for Concrete, Steel, and
Bituminous Materials as Used in Construction.

1.04 SELECTION AND PAYMENT

A. Owner will employ and pay for services of an independent testing
laboratory to perform specified inspection and testing.

01410-1
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Employment of testing laboratory shall in no way relieve Contractor of
obligation to perform work in accordance with requirements of Contract
Documents.

1.05 QUALITY ASSURANCE

A.

B.

Comply with requirements of ANSI/ASTM E329 and ANSI/ASTM D3740
Laboratory: Authorized to operate in state in which Project is located.

Laboratory Staff: Maintain a full time registered Engineer on staff to
review services.

Testing Equipment: Calibrated at reasonable intervals with devices of an
accuracy traceable to either National Bureau of Standards (NBS)
Standards or accepted values of natural physical constants.

1.06 CONTRACTOR SUBMITTALS

NOT USED

1.07 LABORATORY RESPONSIBILITIES

A.

B.

F.

G.

Test samples of mixes

Provide qualified personnel at site when required. Cooperate with Orange
County and Contractor in performance of services.

Perform specified inspection, sampling, and testing of Products in
accordance with specified standards.

Ascertain compliance of materials and mixes with requirements of
Contract Documents.

Promptly notify Orange County and Contractor of observed irregularities
or non-conformance of Work or Products.

Perform additional inspections and test required by Orange County.

Attend preconstruction conferences and progress meetings.

1.08 LABORATORY REPORTS

A.

01410-2

After each inspection and test, promptly submit four copies of laboratory
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report to Orange County, and to Contractor.
Include:

Date issued

Project title and number

Name of inspector

Data and time of sampling or inspection
Identification of product and Specifications Section
Location in the Project

Type of inspection or test

Date of test

Results of tests

Conformance with Contract Documents

Boo~Nourwnr

When requested by Orange County, provide interpretation of test results.

1.09 LIMITS ON TESTING LABORATORY AUTHORITY

A.

Laboratory may not release, revoke, alter, or enlarge on requirements of
Contract Documents.

Laboratory may not approve or accept any portion of the work.
Laboratory may not assume any duties of Contractor

Laboratory has no authority to stop the work.

1.10 CONTRACTOR RESPONSIBILITIES

A.

B.

Cooperate with laboratory personnel, and provide access to the work.

Provide incidental labor and facilities to provide access to work to be
tested, to obtain and handle samples at the site or at source of products
to be tested, to facilitate tests and inspections, storage and curing of test
samples.

Notify Orange County and laboratory 24 hours prior to expected time for
operations requiring inspection and testing services.

Arrange with laboratory and pay for additional samples and tests required
by Contractor beyond specified requirements.

1.11 SCHEDULE OF INSPECTIONS AND TESTS

01410-3
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—Division 31 Earthwork: Requirements for sampling and testing backfilled
materials.

Testing required:

1.

6.

Modified proctor maximum density determination tests for each soll
type.

Field in-place density tests at intervals not to exceed 300 ft. on sub-
base and base material.

Thickness test for asphaltic concrete surfacing and concrete
parking. Cores shall be taken at a maximum of 250 ft. The
minimum thickness allowed shall be 1/4" less than the required
average thickness.

Extraction stability and gradation of combine aggregate - one test
per 500 tons or part with minimum of one per day. Bitumen
content, stability and gradation of aggregate to conform to intent of
job mix formula.

Provide concrete mix designs as required under Specifications
Sections of Division 3 Concrete.

Strength test for each 50 cubic yard of concrete placed.

END OF SECTION 01410

01410-4
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SECTION 01500
TEMPORARY FACILITIES

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A. This Section specifies requirements for temporary services and facilities,
including utilities, construction and support facilities, security and
protection.

B. Temporary utilities required include but are not limited to:

Water service and distribution
Temporary electric power and light
Telephone service

Sanitary facilities

PowbdPE

C. Temporary construction and support facilities required include but are not
limited to:

1. Temporary heat and ventilation as required to facilitate construction
process and personnel.

Field office and storage sheds.

Sanitary facilities, including drinking water.

Temporary enclosures.

Temporary project identification signs and bulletin boards.

Waste disposal services.

Rodent and pest control.

Construction aids and miscellaneous services and facilities.

N A WN

D. Security and protection facilities required include but are not limited to:

Temporary fire protections

Barricades, warning signs, lights.

Environmental protection

Fencing

Barriers

a. Contractor shall be responsible for providing a temporary 6'

agrwndE
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high chain link construction fence around the entire
perimeter of the construction site. Fence shall be removed
upon completion of the job. Limits of construction fence
indicate on the site plan drawings.

Contractor shall be responsible for providing security
measures as required to prevent public entry to construction
areas and adjacent properties from damage from
construction operations.

Contractor shall be responsible for providing a protective
barrier around trees and plants designated to remain as
indicated in plans. Project against vehicular traffic, stored
materials, dumping, chemically injurious materials and
puddling or continuous running water.

Enclosures:

a.

Provide temporary weather-tight closures of openings in
exterior surfaces to provide acceptable working conditions
and protection for materials, in allow for temporary heating,
and to prevent entry of unauthorized persons. Provide
temporary doors with self-closing hardware and locks.

Protection of Installed Work

a.

b.

Provide temporary protection for installed products. Control
work and traffic in immediate area to avoid damage.

Provide protective coverings at walls, projections, jambs,
sills and soffits of openings. Provide barriers or coverings to
protect roof and finished floors and stairs from work and
traffic, movement of heavy objects and storage.

Prohibit work, traffic and storage on waterproofed and
roofed surfaces, and on lawn and landscaped areas that is
not a part of the work for those surfaces and areas.

Security and Maintenance

a.

Vehicular and pedestrian gates, when indicated or required,
shall be securely locked at all times when no work is in
progress and when not required for construction activities.
During all work hours, gates which must be open shall be
continuously monitored by the contractor to prevent
unauthorized personnel or vehicles from entering the
construction site.

Fencing shall be as specified in 1.02 D above and shall
prevent pedestrian travel through the site for any reason.
Temporary fencing shall be removed only for construction
reasons. If temporary fencing removal is required for non-
construction reasons, fencing shall be immediately replaced
and secured as soon as the activity for which its removal
was required is completed, or if the activity cannot be
completely by the end of the work day, temporary security
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measures shall be taken by the Contractor to ensure that
there is no breach of security even during off-work periods.

d. ‘No Trespassing’ and similar signs shall be posted at gates

and along fencing adjacent to public areas to inform non-
construction personnel of the reason for the fence and
potential hazards of entering the construction site. Said
signs shall be of a size and spacing to be legible from any
point along the entire perimeter of the construction site.

1.03 SUBMITTALS

A.

Temporary Utilities: Submit reports of tests, inspections, meter readings
and similar procedures performed on temporary utilities.

1.04 QUALITY ASSURANCE

A.

Regulations: Comply with industry standards and applicable laws and
regulations if authorities having jurisdiction, including but to limited to:

arwnE

Building Code requirements

Health and safety regulations

Utility company regulations

Police, Fire Department and Rescue Squad rules
Environmental Protection regulations

Standards: Comply with NFPA Code 241, ‘Building Construction and
Demolition Operations’, ANSI-A10 Series standards for 'Safety
Requirements for Construction and Demolition’, and NECA Electrical
Design Library 'Temporary Electrical Facilities’.

1.

Refer to ‘Guidelines for Bid Conditions for Temporary Job Utilities
and Services’, prepared jointly by AGC and ASC, for industry
recommendations.

Electrical Services: Comply with NEMA, NECA and UL standards
and regulations for temporary electric service. Install service in
compliance with National Electric Code (NFPA 70).

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

1.05 PROJECT CONDITIONS

A.

01500-3

Temporary Utilities: Prepare a schedule indicating dates for
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implementation and termination of each temporary utility. At the earliest
feasible time, when acceptable to the Owner, change over from use of
temporary service to use for the permanent service.

B. Conditions of Use: Keep temporary services and facilities clean and neat
in appearance. Operate in a safe and efficient manner. Take necessary
fire prevention measures. Do not overload facilities, nor permit them to
interfere with progress. Do not allow hazardous dangerous, unsanitary
conditions, nor public nuisances to develop or persist on the site.

C. Water Control: Grade site to drain. Maintain excavations free of water.
Provide and operate pumping equipment if necessary. Provide silt
barriers required by the Florida Department of Transportation St. Johns
and any other authority having jurisdiction over the Project.

D. Cleaning During Construction: Control accumulation of waste materials
and rubbish so as to maintain a neat, clean and orderly and safe project;
periodically dispose of off-site as needed.

Clean interior areas prior to start of finish work, maintain areas free of dust
and other contaminants during finishing operations.

E. Project Identification: Provide a sign as outlined in SECTION 01580
PROJECT SIGN. Locate to provide an unobstructed view from adjoining
roadway. Remove project sign upon final completion acceptance.

F. Field Office and Sheds: Office: Weather-tight with lighting, electrical
outlets, heating, cooling, and ventilating equipment, and equipped with
furniture.

Storage Sheds for Tools, Materials, and Equipment: Weather-tight with
adequate space for organized storage and access, and lighting for
inspection of stored materials.

Contractor provide 10 x 8 minimum size office with plan table, telephone,
heat, a/c for projects exceeding 10,000 sqg. ft. building area.

G. Protection of Adjacent Properties: Locate on site construction operations
that will generate noise and/or dust as far as practical from occupied
structures on adjacent properties so as to minimize disturbances to the
occupants of these structures or properties.

Prevent dust or other contaminants caused by construction operations for
this Project from being carried to adjacent properties by installation of
protective barriers and/or suspension of construction operations during

01500-4
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high winds.

Dispose of all construction debris which may be carried to adjacent
properties by winds. Remove debris daily and/or more often as required
to prevent contamination of adjacent properties.

Removal: Remove temporary materials, equipment and construction
facilities prior to Substantial Completion inspection.

Remove temporary utility services prior to Final Completion Inspection.

Clean and repair damage caused by installation or use of temporary
facilities. Remove underground installations; grade and complete all work
on site as indicated.

Conversion to Public Utilities: General Contractor is to coordinate and

arrange with the appropriate utility service providing agencies and make
arrangements for the installation and connection to final utilities prior to

Final Completion inspection.

General Contractor shall provide any and all coordination, scheduling and
layouts as may be required by the service utilities.

PRODUCTS

2.01 MATERIALS

A.

01500-5

General: Provide new materials; of acceptable to the Project Manager,
undamaged previously used materials in serviceable condition maybe
used. Provide materials suitable for the use intended.

Lumber and Plywood:

1. For job-built temporary offices, shops and sheds within the
construction area, provide UL labeled, fire treated lumber and
plywood for framing, sheathing and siding.

2. For signs and directory boards, provide exterior type, Grade B-B
High Density Concrete Form Overlay Plywood conforming to PS-1
of sizes and thickness indicated.

3. For fences and vision barriers, provide exterior type, minimum 3/8"
thick plywood.
4, For safety barriers, provide minimum 5/8" thick exterior plywood.

Paint: Comply with requirements of Division 9 Section ‘Finish Painting’.
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1. For job-built temporary offices, shops, sheds, fences and other
exposed lumber and plywood, provide exterior grade acrylic-latex
emulsion over exterior primer.

2. For sign panels and applying graphics, provide exterior grade alkyd
gloss enamel over exterior primer.

3. For interior walls of temporary offices, provide two coats interior
latex flat wall paint.

Tarpaulins: Provide waterproof, fire-resistant, UL labeled tarpaulins with

flame-spread rating of 15 or less. For temporary enclosure provide
translucent nylon reinforced laminated polyethylene or polyvinyl chloride
fire retardant tarpaulins.

Water: Provide portable water approved by local health authorities.

Open-Mesh Fencing: Provide 11-gage, galvanized 2-inch, chain link
fabric fencing 6-feet high with galvanized barbed wire top strand and
galvanized steel pipe post, 1 2" I.D. for line posts and 2 2 I.D. for corner
posts.

2.02 EQUIPMENT

A.

01500-6

General: Provide new equipment: if acceptable to the Project Manager,
undamaged, previously used equipment in serviceable condition may be
used. Provide equipment suitable for use intended.

Water Hoses: Provide 3/4" heavy-duty, abrasion-resistant, flexible rubber
hoses 100 ft. Long, with pressure rating greater than the maximum
pressure of the water distribution system. Provide adjustable shut-off
nozzles at hose discharge.

Electrical Outlets: Provide properly configured NEMA polarized outlets to
prevent insertion of 110-120 volt plugs into higher voltage outlets. Provide
receptacle outlets equipped with ground-fault circuit interrupters, reset
bottom and pilot light, for connection of power tools and equipment.

Electrical Power Cords: Provide grounded extension cords; use Ahard-
servicex cords where exposed to abrasion and traffic. Provide water proof
connectors to connect separate lengths of electric cords, if single lengths
will not reach areas where construction activities are in progress.

Lamps and Light Fixtures: Provide general service incandescent lamps
of wattage required for adequate illumination. Provide guard cages or
tempered glass enclosures, where exposed to breakage. Provide exterior
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fixtures where exposed to moisture.

Heating Units: Provide temporary heating units that have been tested
and labeled by UL, FM or another recognized trade association related to
the type of fuel being consumed.

Temporary Offices: Provide prefabricated or mobile units or similar job-
built construction with lockage entrances, operable windows and
serviceable finished. Provide heated and air-conditioned units on
foundations adequate for normal loading.

Temporary Toilet Units: Provide self-contained single-occupant toilet
units of the chemical, aerated recirculation, or combustion type, properly
vented and fully enclosed with a glass fiber reinforced polyester shell or
similar nonabsorbent material.

First Aid Supplies: Comply with governing OSHA and any other
regulations.

Fire Extinguishers: Provide hand-carried, portable UL-rated, class AA=
fire extinguishers for temporary offices and similar spaces. In other
locations provide hand-carried, portable UL-rated, class ‘ABC’ dry
chemical extinguishers, or a combination of extinguishers of NEPA
recommended classes for the exposures.

1. Comply with NFPA 10 and 241 for classification, extinguishing
agent and size required by location and class of fire exposure.

EXECUTION

3.01 INSTALLATION

A.

Use qualified personnel for installation of temporary facilities. Locate
facilities where they will serve the project adequately and result in
minimum interference with performance of the work. Relocate and modify
facilities as required.

Provide each facility ready for use when needed to avoid delay. Maintain
and modify as required. Do not remove until facilities are no longer
needed, or are replaced by authorized use of completed permanent
facilities.

3.02 TEMPORARY UTILITY INSTALLATION

A.

01500-7

General: Coordinate with the Owner to iconnect to existing service.
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1. Arrange with the Owner for a time when service can be interrupted,
where necessary, to make connections for temporary services.

2. Provide adequate capacity at each stage of construction. Prior to
temporary utility availability, provide trucked-in services

3. Use Charges: Owner will furnish reasonable amounts of electric-
power-service and water service without charge.

Water Service: Connect to Owner's existing water service facilities.

Clean and maintain water service facilities in a condition acceptable to
Owner. At Substantial Completion, restore these facilities to condition
existing before initial use.

Temporary Electric Power Service: Connect to Owner's existing electric
power service. Maintain equipment in a condition acceptable to Owner.
Provide weatherproof, grounded electric power distribution system of
sufficient size, capacity, and power characteristics during construction
period. Include overload protected disconnects, automatic ground-fault
interrupters and main distribution switch gear.

Temporary Lighting: Whenever overhead floor or roof deck has been
installed, provide temporary lighting with local switching.

1. Install and operate temporary lighting that will fulfill security and
protection requirements, without operating the entire system, and
will provide adequate illumination for construction operations and
traffic conditions.

Temporary Telephones: Provide temporary telephone service for all
personnel engaged in construction activities, throughout the construction
period. Install telephone on a separate line for each temporary office and
first aid station. Where an office has more than two occupants, install a
telephone for each additional occupant or pair of occupants.

1. At each telephone, post a list of important telephone numbers.

Sewers and Drainage: If sewers are available, provide temporary
connections to remove effluent that can be discharged lawfully. If sewers
are not available or cannot be used, provide drainage ditches, dry wells,
stabilization ponds and similar facilities. If neither sewers nor drainage
facilities can be lawfully used for discharge or effluent, provide containers
to remove and dispose of effluent off the site in a lawful manner.

1. Filter out excessive amounts of soil, construction debris, chemicals,
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oils and similar contaminants that might clog sewers or pollute
waterways before discharge.

Provide earthen embankments and similar barriers in and around
excavations and subgrade construction, sufficient to prevent flooding by
run-off of storm water from heavy rains.

3.03 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES INSTALLATION

A.

01500-9

Locate field offices, storage sheds, sanitary facilities land other temporary
construction and support facilities for easy access.

1. Maintain temporary construction and support facilities until
Substantial Completion. Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under
conditions acceptable to the Owner.

Provide incombustible construction for offices, shops and sheds located
within the construction area or within 30 feet of building lines. Comply
with requirements of NFPA 241.

Temporary Heat: Provide temporary heat required by construction
activities, for curing or drying of completed installations or protection of
installed construction from adverse effects of low temperatures or high
humidity. Select safe equipment that will not have a harmful effect on
completed installations or elements being installed. Coordinate ventilation
requirements to produce the ambient condition required and minimize
consumption of energy.

Heating Facilities: Except where use of the permanent system is
authorized, provide electric vented self-contained LP gas or fuel oil
heaters with individual thermostatic control.

1. Use of gasoline-burning space heaters, open flame, or salamander
type heating units is prohibited.

Storage and Fabrication Sheds: Install storage and fabrication sheds,
sized, furnished and equipped to accommodate materials and equipment
involved, including temporary utility service. Sheds maybe open shelters
or fully enclosed spaces with the building or elsewhere on the site.

Sanitary facilities include temporary toilets, wash facilities and drinking
water fixtures. Comply with regulations and health codes for the type,
number, location, operation and maintenance of fixtures and facilities.
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Install where facilities will best serve the Project’s needs.

1. Provide toilet tissue, paper towels, paper cups and similar
disposable materials for each facility. Provide covered waste
containers for used material.

Toilets: Install self-contained toilet units. Shield toilets to ensure privacy.
Use of pit-type privies will not be permitted. Provide one toilet for each
15 workers on site and have serviced weekly as a minimum.

Wash Facilities: Install wash facilities supplied with portable water at
convenient locations for personnel involved in handling materials that
require wash-up for a healthy and sanitary condition. Dispose of drainage
properly. Supply cleaning compounds appropriate for each condition.

1. Provide safety showers, eye-wash fountains and similar facilities for
convenience, safety and sanitation of personnel.

Drinking Water Fixtures: Provide bottled drinking water including paper
supply.

Dewatering Facilities and Drains: For temporary drainage and
dewatering facilities and operations not directly associated with
construction activities included under individual Sections, comply with
dewatering requirements of applicable Division 33 Sections. Where
feasible, utilize the same facilities. Maintain the site, excavations and
construction free of water.

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

1. Where heat is needed and the permanent building enclosure is not
complete, provide temporary enclosures where there is no other
provision for containment of heat. Coordinate enclosure with
ventilating and material drying or curing requirements to avoid
dangerous conditions and effects.

2. Install tarpaulins securely, with incombustible wood framing and
other materials. Close openings of 25 square feet or less with
plywood or similar materials.

3. Close openings through floor or roof decks and horizontal surfaces
with load-bearing wood-framed construction.
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4, Where temporary wood or plywood enclosure exceeds 100 square
feet in area, use UL-labeled fire-retardant treated material for
framing and main sheathing.

L. Temporary Lifts and Hoist: Provide facilities for hoisting materials and
employees. Truck cranes and similar devices used for hoisting material
are considered ‘tools and equipment’ and not temporary facilities.

M. Project Identification and Temporary Signs: Prepare project identification
and other signs of the size indicated. Install signs where indicated to
inform the public and persons seeking entrance to the Project. Support
on posts or framing of preservative treated wood or steel. Do not permit
installation of unauthorized signs.

1. Project Identification Signs: Engage an experienced sign painter to
apply graphics. Comply with details indicated.

2. Temporary Signs: Prepare signs to provide directional information
to construction personnel and visitors.

N. Temporary Exterior Lighting: Maintain exterior yard and sign lights so
that signs are visible when work is being performed.

@) Collection and Disposal of Waste: Collect waste from construction areas
and elsewhere daily. Comply with requirements of NFPA 241 for removal
of combustible waste material and debris. Enforce requirements strictly.
Do not hold materials more than 7 days during normal weather or 3 days
when the temperature is expected to raise above 80 degree F (27
degree). Handle hazardous, dangerous, or unsanitary waste materials
separately from other waste by containerizing properly. Dispose of
materials in a lawful manner.

P. Rodent and Pest Control: Before foundation work has been completed,
retain a local exterminator or pest control company to recommend
practices to minimize attraction and harboring of rodents, roaches and
other pests. Employ this service to perform extermination and control
procedures at regular intervals so the project will be relatively free of pests
and their residues at Substantial Completion. Perform control operations
in a lawful manner using environmentally safe materials.

3.04 SECURITY AND PROTECTIONS FACILITIES INSTALLATION

A. Except for use of permanent fire protection as soon as available do not
change over from use of temporary security and protection facilities to
permanent facilities until Substantial Completion, or longer as requested

01500-11
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by the Project Manager.

Temporary Fire Protection: Until fire protection needs are supplied by
permanent facilities of the types needed to protect against reasonably
predictable and controllable fire losses. Comply with NFPA 10 Standard
for Portable Fire Extinguishers, and NFPA 141 Standard for Safeguarding
Construction, Alternations and Demolition Operations.

1. Locate fire extinguishers where convenient and effective for their
intended purpose, but not less than one extinguisher on each floor
at or near each usable stairwell.

2. Store combustible materials in containers in fire-safe locations.

3. Maintain unobstructed access in fire extinguishers, fire hydrants,
temporary file protection facilities, stairways and other access
routes for fighting fires. Prohibit smoking in hazardous fire
exposure areas.

4, Provide supervision of welding operations, combustion type
temporary heating units, and similar sources of fire ignition.

Permanent Fire Protection: At the earliest feasible date in each area of
the Project, complete installation of the permanent fire protection facility,
including connected services, and place into operation and use. Instruct
key personnel on use of facilities.

Barricades, Warning Signs and Lights: Comply with standards and code
requirements for erection of structurally adequate barricades. Paint with
appropriate colors, graphics and warning signs to inform personnel and
the public of the hazard being protected against. Where appropriate and
needed, provide lighting including flashing red or amber lights.

Enclosure Fence: When excavation begins, install an enclosure fence
with lockable entrance gates. Locate where indicated, or enclose the
entire site or the portion determined sufficient to accommodate
construction operations. Install in a manner that will prevent people, dogs
and other animals from easily entering the site, except by the entrance
gates.

1. Provide open-mesh, chain-link fencing with posts set in a
compacted mixture of gravel and earth.

Security Enclosure and Lockup: Install substantial temporary enclosure
of partially completed areas of construction. Provide locking entrances to
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prevent unauthorized entrance, vandalism, theft and similar violations of
security.

1. Storage: Where materials and equipment must be stored, and are
of value or attractive for theft, provide a secure lockup. Enforce
discipline in connection with the installation and release of
materials to minimize the opportunity for theft and vandalism.

Environmental Protection: Provide protection, operate temporary
facilities and conduct construction in ways and by methods that comply
with environmental regulations, and minimize the possible that air,
waterways and sub-soil might be contaminated or polluted, or that other
undesirable effects might result. Avoid use of tools and equipment which
product harmful poise. Restrict use of noise making tools and equipment
to hours that will minimize complaints from persons or firms near the site.

3.05 OPERATION, TERMINATION AND REMOVAL

A.

01500-13

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

Maintenance: Maintain facilities in good operating condition until
removal. Protect from damage by freezing temperatures and similar
elements.

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

2. Protection: Prevent water filled piping from freezing. Maintain
makers for underground lines. Protect from damage during
excavation operations.

Termination and Removal: Unless the Architect requests that it be
maintained longer, remove each temporary facility when the need has
ended, or when replaced by authorized use of a permanent facility, or no
later than substantial completion. Complete or, if necessary, restore
permanent construction that may have been delayed because of
interference with the temporary facility. Repair damaged work, clean
exposed surfaces and replace construction that cannot be satisfactorily
repaired.

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

Remove temporary paving that is not intended for or acceptable for
integration into permanent paving. Where the area is intended for
landscape development, remove soil and aggregate fill that does
not comply with requirements for fill or subsoil in the area. Remove
materials contaminated with road oil, asphalt and other
petrochemical compounds, and other substances which might
impair growth of plant materials or lawns. Repair or replace street
pavings, curbs and sidewalks at the temporary entrances, as
required by the governing authority.

At Substantial Completion, clean and renovate permanent facilities

that have been used during the construction period, including but

not limited to:

a. Replace air filters and clean inside of ductwork and
housings.

b. Replace significantly worn parts and parts that have been
subject to unusual operating conditions.

C. Replace lamps that are burned out or noticeably dimmed by
substantial hours of use as noted by the Owner's
representative.

END OF SECTION 01500

01500-14
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SECTION 01576
MAINTENANCE OF TRAFFIC

PART 1 GENERAL
1.01 DEFINITION

A. The term, maintenance of traffic, as used herein, includes all facilities,
devices and operations required for the safety and convenience of the
public during length of the project.

1.02 RELATED WORK

A. Drawings and general provisions of the Contract in the general and
supplemental conditions.

1.03 RESPONSIBILITY

A. Responsibility for maintenance of traffic begins on the first day of work.
Provide for normal access to residences and businesses along, or
adjacent to the project.

1.04 REFERENCES
A. All signs, barricades and road offset dimensions shall be in accordance
with the Florida D.O.T. Manual of Traffic Control and Safe Practices for
Street and Highway Construction, Maintenance and Utility Operations.
B. Maintenance of traffic activities are subject to the approval of the Florida
Department of Transportation, and or Orange County Department of
Traffic Engineering, unless Project is located within a City’s jurisdiction.

1.05 LIABILITY

A. Requirements, procedures and references made herein shall in no way
act as a waiver of liability for contractor and its surety.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION
3.01 MAINTENANCE OF ROADWAY SURFACES

A. Maintain all lanes being used for maintenance of traffic to ensure a
substantial, smooth and safe riding surface under all weather conditions.

01576-1
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3.02 MAINTENANCE OF TRAFFIC CONTROL DEVICES

A. Traffic control devices as required shall be kept in correct position,
properly directed, clearly visible and clean at all times.

3.03 INSTALLATION

A. All traffic control devices shall be erected prior to the creation of any
hazardous condition and in conjunction with any necessary rerouting of
traffic.

B. Immediately remove, turn or cover any devices which do not apply to

existing conditions.

C. Furnish and maintain all traffic control devices including signs, barricades,
and panels.

3.04 FLAGMEN
A. Provide personnel with required equipment, to direct traffic when required
by construction operations in numbers and locations approved by the

authority having jurisdiction.

END OF SECTION 01776

01576-2
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SECTION 01580
PROJECT SIGN

PART 1

GENERAL

1.01 DESCRIPTION

A. Furnish, install and maintain one project identification sign, 48 inches x 96
inches in size. Contractor shall verify maximum allowable job site sign
size specifications prior to fabrication of sign. Contractor shall be required
to obtain and pay for any and/or all permits and approvals for the erection
of said project identification sign. Unless local authorities have different
maximum size requirements that would not allow for such size.

B. Content required on sign:

1. Title of project/address of project

2. Name of Owner/name of Orange County chairman and
commissioner(s). All names shall be those in office on the date the
construction contract is awarded.

3. Tile and names of:
a. Architect of Record
b. General Contractor

C. No other signs or advertising will be permitted on the project site, without
approval of County, except signs for safety purposes.

1.02 CODES
A. Where required by Local Code, comply with minimum structural and

foundation requirements.

1.03 SUBMITTALS

A.

PART 2

Shop Drawings, showing:

1. Layout, showing sizes and styles of letters
2. Type of paint.

PRODUCTS

2.01 SIGN MATERIALS

01580-1
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A. Southern Pine No. 2 pressure treated, AWPB LP-2. Surfaced four sides.

B. Plywood: A-C EXT MDO APA PSI, with medium density overlay, 3/4"
thick.

C. Nails: Hot-dip galvanized
D. Paint: Manufactured by Sherwin-Williams or equal

1. Primer: A-100 Ext. Wood Primer Y24W20
2. Second, and third coats: Industrial Enamel B54(S-W)

E. Sign Colors: Refer to project sign drawing attached herein.
2.02 LETTERING

A. All Lettering shall be Times Roman Bold Style
PART 3 EXECUTION

3.01 INSTALLATION

A. Install members plumb, in true alignment, and in concrete foundations by
Local Code.
B. Securely attach framing members to each other and to foundations.
3.02 PAINT
A. Paint all exposed surfaces of sign and support construction.

3.03 REMOVAL

A. Remove sign, framing and foundations no later than date of Final
Completion.

3.04 SIGN DETAILS
A. Construct sign in accordance with the attached drawing.

END OF SECTION 01580

01580-2
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SECTION 01600
MATERIALS AND EQUIPMENT

PART 1

GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A.

This Section specifies administrative and procedural requirements
governing the Contractor's selection of products for use in the Project.

The Contractor's Construction Schedule and the Schedule of Submittals
are included under Section 01300 -Submittals.

Standards: Refer to Section — Definitions and Standards for applicability
of industry standards to products specified.

Administrative procedures for handling requests for substitutions made
after award of the Contract are included under Section 01300 ‘Product
Substitution’.

1.03 DEFINITIONS

A.

01600-1

Definitions used in this Article are not intended to change the meaning of
other terms used in the Contract Documents such as ‘specialties’,
‘systems’, ‘structure’, ‘finishes’, ‘accessories’, and similar terms. Such
terms are self-explanatory and have well recognized meanings in the
construction industry.

1. ‘Products’ are items purchased for incorporation in the Work,
whether purchased for the Project or taken from previously
purchased stock. The term ‘product’ includes the term ‘material’,
‘equipment’, ‘system’ and terms of similar intent.

a. ‘Named Products’ are items identified by manufacturer’s
product name, including make or model designation,
indicated in the manufacturer’s published product literature,
that is current as of the date of the Contract Documents.
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b. ‘Foreign Products’, as distinguished from ‘domestic
products’, are items substantially manufactured (50 percent
or more of value) outside of the United States and its
possessions; or produced or supplied by entities
substantially owned (more than 50 percent) by persons who
are not citizens nor living within the United States and its
possessions.

‘Materials’ are products that are substantially shaped, cut, worked,
mixed, finished, refined or otherwise fabricated, processed, or
installed to form a part of the work.

‘Equipment’ is a product with operational parts, whether motorized
or manually operated, that requires service connections such as
wiring or piping.

1.04 SUBMITTALS

A.

01600-2

Product List Schedule: Prepare a schedule showing products specified in
a tabular form acceptable to the Project Manager. Include generic names
of products required. Include the manufacturer’'s name and proprietary
product names for each item listed.

1.

Coordinate the product list schedule with the Contractor’s
Construction Schedule and the Schedule of Submittals.

a Related Specification Section Number

b. Generic name used in Contract Documents

C. Proprietary name, model number and similar designations.
d Manufacturer’'s name and address

e Supplier's name and address

f. Installer's name and address

g. Projected delivery date, or time span of delivery period.

Initial Submittal: Within 30 days after date of commencement of
the work, submit 3 copies of an initial product list schedule.
Provide a written explanation for omissions of data, and for known
variations from Contract requirements.

a. At the Contractor’s option, the initial submittal may be limited
to product selections and designations that must be
established early in the Contract period.
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Complete Scheduled: Within 45 days after date of
commencement of the Work, submit 3 copies of the completed
product list schedule. Provide a written explanation for omissions
of data, and for known variations from Contract requirements.

Architect’s Action: The Architect will respond in writing to the
Contractor within 2 weeks of receipt of the completed product list
schedule. No response within this time period constitutes no
objection to listed manufacturers on products, but does not
constitute a waiver of the requirement that products comply with
Contract Documents. The Architect’s response will include the
following:

a. A list of unacceptable product selections, containing a brief
explanation of reasons for this action.

1.05 QUALITY ASSURANCE

A.

01600-3

Source Limitations: To the fullest extent possible, provide products of the
same kind, from a single source.

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

Nameplates: Except for required labels and operating data, do not attach
or imprint manufacturer’s or producer’'s nameplates or trademarks on
exposed surfaces of products which will be exposed to view in occupied
spaces or on the exterior.

1.

Labels: Locate required product labels and stamps on a
concealed surface or, where required for observation after
installation, on accessible surface that is not conspicuous.

Equipment Nameplates: Provide a permanent nameplate on each
item of service-connected or power-operated equipment. Locate
on an easily accessible surface which is inconspicuous in occupied
spaces. The nameplate shall contain the following information and
other essential operating data.
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a. Name of product and manufacturer
b. Model and serial number

C. Capacity

d. Speed

e. Ratings

f.

Additional pertinent information

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING

A.

01600-4

Deliver, store and handle products in accordance with the manufacturer’s
recommendations, using means and methods that will prevent damage,
deteriorating and loss, including theft.

1.

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

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

Deliver products to the site in the manufacturer’s original sealed
container of other packaging system, complete with labels and
instructions for handling, storing, unpacking, protecting and
installing.

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

Store products at the site in a manner that will facilitate inspection
and measurement of quantity or counting of units.

Store heavy materials away from the Project structure in a manner
that will not endanger the supporting construction.

Store products subject to damage by the elements above ground,
under cover in a weather tight enclosure, with ventilation adequate
in prevent condensation. Maintain temperature and humidity within
range required by manufacturer’s instructions.
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PART 2 PRODUCTS
2.01 PRODUCT SELECTION

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

1. Provide products complete with all accessories, trim, finish, safety
guards and other devices and details needed for a complete
installation and for the intended use and effect.

2. Standard Products: Where available, provide standard products of
types that have been produced and used successfully in similar
situation on other projects.

B. Product Selection Procedures: Product selection is governed by the
Contract Documents and governing regulations, not by previous project
experience. Procedures governing product selection include the following:

1. Proprietary Specification Requirements: Where only a single
product or manufacturer is named, provide the product indicated.
No substitutions will be permitted.

a. Where products or manufacturers are specified by name,
accompanied by the term ‘or equal’ or ‘or approved equal’
comply with the Contractor Document provisions concerning
‘substitutions’ to obtain approval for use of an unnamed
product.

2. Non-Proprietary Specifications: When the Specifications list
products or manufacturers that are available and may be
incorporated in the Work, but do not restrict the Contractor to use
of those products only, the Contractor may propose any available
product that complies with Contract requirements. Comply with
Contract Document provisions concerning ‘substitutions’ to obtain
approval for use of an unnamed product.

01600-5
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Descriptive Specification Requirements: Where Specifications
describe a product or assembly, listing exact characteristics
required, with or without use of a brand or trade name, provide a
product or assembly that provides the characteristics and otherwise
complies with Contract requirements.

Performance Specification Requirements: Where Specifications
require compliance with performance requirements, provide
products that comply with these requirements, and are
recommended by the manufacturer for the application indicated.

a. Manufacturer’'s recommendations may be contained in
published product literature, or by the manufacturer’s
certification of performance.

Compliance with Standards, Codes and Regulations: Where the
Specifications only require compliance with an imposed code,
standard or regulation, select a product that complies with the
standards, codes or regulations specified.

Visual Matching: Where Specifications require matching an
established Sample, the Architect’s decision will be final on
whether a proposed product matches satisfactorily.

a. Where no product available within the specified category
matches satisfactorily and also complies with other specified
requirements, comply with provisions of the Contract
Documents concerning ‘substitutions’ for selection of a
matching product in another product category, or for
noncompliance with specified requirements.

Visual Selection: Where specified product requirements include
the phrase A... as selected from manufacturer’s standard colors,
pattern, textures... or a similar phrase, select a product and
manufacturer that complies with other specified requirements. The
Architect will select the color, pattern and texture from the product
line selected.

Asbestos free materials: No products containing asbestos shall be
used for any part of the work for this product. Provide verification.
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EXECUTION

3.01 INSTALLATION OF PRODUCTS

A.

Comply with manufacturer’s instructions and recommendations for
installation of products in the applications indicated. Anchor each project
securely in place, accurately located and aligned with other work.

1. Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial
Completion.

END OF SECTION 01600

01600-7
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SECTION 01631
PRODUCT SUBSTITUTIONS

PART 1

GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and
Supplementary conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A.

This Section specifies administrative and procedural requirements for
handling request for substitutions made during bidding and after award of
the Contract.

The Contractor= s Installation Schedule and the Schedule of Submittals
are included under Section 01300 Submittals@.

Standards: Refer to Section 01095 Definitions and Standards@ for
applicability of industry standards to products specified.

Procedural requirements governing the Contractor's selection of products
and product options are included under Section 01200 Materials and
Equipment.

1.03 DEFINITIONS

A.

01631-1

Definitions used in this Article are not intended to change or modify the
meaning of other terms used in the Contract Documents.

Substitutions: Requests for changes in products, materials, equipment,
and methods of installation required by Contract Documents proposed by
the Contractor during and bidding after award of the Contract are
considered requests for substitutions. The following are not considered
substitutions:

1. Only substitutions requested by Bidders during the bidding period,
and accepted prior to bid opening and award of Contract, are
considered as included in the Contract Documents and are not
subject to requirements specified in Section for substitutions.
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Revisions to Contract Documents requested by the Owner or
Architect.

Specified options of products and installation methods included in
Contract Documents.

The Contractor= s determination of and compliance with governing
regulations and orders issued by governing authorities.

1.04 SUBMITTALS

A.

01631-2

Substitution Request Submittal: Request for substitution will be
considered if received within thirty five (30) days after commencement of
the Work. As long as this time allowance will not impact the construction
schedule.

1.

Submit three (3) copies of each request for substitution for
consideration. Submit requests in the form and in accordance with
procedures required for Change Order proposals.

Identify the product, or the fabrication or installation method to be
replaced in each request. Include related Specification Section and
Drawing numbers. Provide complete documentation showing
compliance with the requirements for substitution, and the following
information, as appropriate:

a. Product Data, including Drawings, and descriptions of
products, fabrication and installation procedures.

b. Samples, where applicable or requested.

C. A detailed comparison of significant qualities of the

proposed substitution with those of the Work specified.
Significant qualities may include elements such as size,
weight, durability, performance and visual effect.

d. Coordination information, including a list of changes or
modifications needed to other parts of the Work and to
construction performed by the Owner and separate
Contractors, that will become necessary to accommodate
the proposed substitution.

e. A statement indicating the substitution= s effect on the
Contractor= s construction schedule compared to the
schedule without approval of the substitution. Indicate the
effect of the proposed substitution on overall Contract Time.

f. Cost information, including a proposal of the net change, if
any in the Contract Sum.
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g. Certification by the Contractor that the Substitution proposed
is equal-to or better in every significant respect to that
required by the Contract Documents, and that it will perform
adequately in the application indicated. Include the
contractor= s waiver of rights to additional payment or time,
that may subsequently become necessary because of the
failure of the substitution to perform adequately.

3. Architect's Action: Within two weeks of receipt of the
request for substitution, the Architect will request additional
information or documentation necessary for evaluation of the
request if needed. Within two (2) weeks of receipt of the
request, or one week of receipt of the additional information
or documentation, which ever is later, the Architect will notify
the Contractor of acceptance or rejection of the proposed
substitution. If a decision on use of a proposed substitute
cannot be made or obtained within the time allocated, use
the project specified by name. Decision on the use of a
product substitution or its rejection by the Architect is
considered final. Acceptance will be in the form of a Change
Order.

PRODUCTS

2.01 SUBSTITUTIONS

A.

01631-3

Conditions: The Contractor= s substitution request will be received and
considered by the Architect when one or more of the following conditions
are satisfied, as determined by the Architect; otherwise request will be
returned without action except to record noncompliance with these
requirements.

1.

2.

Extensive revisions to Contract Documents are not required.

Proposed changes are in keeping with the general intent of
Contract Documents.

The request is timely, fully documented and properly submitted.

The specified product or method of construction cannot be
provided within the Contract Time. The request will not be
considered if the product or method cannot be provided as a result
of failure to pursue the work promptly or coordinate activities

properly.
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The specified product or method of construction cannot receive
necessary approval by a governing authority, and the requested
substitution can be approved.

A substantial advantage is offered to the Owner, in terms of cost,
time, energy conservation or other considerations of merit, after
deducting offsetting responsibilities the Owner may be required to
bear. Additional responsibilities for the Owner may include
additional compensation to the Architect for redesign and
evaluation services, increased cost of other construction by the
Owner or separate Contractors, and similar consideration.

The specified product or method of construction cannot be
provided in a manner that is compatible with other materials, and
where the Contractor certifies that the substitution will overcome
the incompatibility.

The specified product or method of construction cannot be
coordinated with other materials, and where the Contractor certifies
that the proposed substitution can be coordinated.

The specified product or method of construction cannot provide a
warranty required by the Contract Documents and where the
Contractor certifies that the proposed substitution provide the
required warranty.

The Contractor's submittal and Project Manager's acceptance of Shop
Drawings, Product Data or Samples that relate to construction activities
not complying with the Contract Documents does not constitute an
acceptable or valid request for substitution, nor does it constitute
approval.

Substitution request constitutes a representation that the Contractor:

1.

Has investigated proposed product and determined that it meets or
exceeds, in all respects, specified product.

Will provide the same warranty for substitution as for specified
product.

Will coordinate installation and make other changes which may be
required for work to be complete in all respects.

Waives claims for additional costs which may subsequently
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become apparent. All costs associated with the substitution will be
paid by the Contractor regardless of approvals given, and
regardless of subsequent difficulties experienced as a result of
substitutions.

END OF SECTION 01631

01631-5
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SECTION 01700
PROJECT CLOSE-OUT

PART 1 GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.
1.01 SUMMARY

A. This Section specifies administrative and procedural requirements for
project close-out, including but not limited to:

1. Inspection procedures

2. Project record document submittal. (substantial completion
requirements)

3. Operating and Maintenance Manual Submittal (substantial
completion requirements).

4, Submittal of warranties (substantial completion requirement).

5. Final cleaning

B. Close-out requirements for specific construction activities are included in

the appropriate Sections in Divisions 2 through 16.

C. Final Payment to be made when the County has received all required
close-out documents.

1.03 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for Certification of
Substantial Completion, complete the following: List exceptions in the
request.

1. In the Application for Payment that coincided with, or first follows,
the date Substantial Completion in claimed, show 100 percent
completion for the portion of the Work claimed as substantially
complete. Include supporting documentation for completion as
indicated in these Contract Documents and a statement showing
an accounting of changes to the Contract Sum.

01700-1
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a. If 100 percent completion cannot be shown, include a list of
incomplete items, the value of incomplete construction, and
reasons the work is not complete.

Advise Owner of pending insurance change-over requirements.

Submit specific warranties, workmanship bonds, maintenance
agreements, final certifications and similar documents.

Obtain and submit releases enabling the Owner unrestricted use of
the work and access to services and utilities; include occupancy
permits, operating certificates and similar releases.

Complete final clean up requirements, including touch-up painting.
Touch-up and otherwise repair and restore marred exposed
finishes.

Inspection Procedures: On receipt of a request for inspection, the Project
Manager will either proceed with inspection or advise the Contractor of
unfilled requirements. The Project Manager will prepare the Certificate of
Substantial Completion following inspection, or advise the Contractor of
construction that must be completed or corrected before the certificate will
be issued.

1.

Results of the completed inspection will form the basis of
requirements for final acceptance.

Should the project fail to meet the standards required for
Substantial Completion as defined in the documents, the
Contractor will pay the expense of a second inspection by the
Architect/Consultants and the Owner. Cost will be deducted from
the Contractor's retainage.

1.04 FINAL ACCEPTANCE

A.

01700-2

Preliminary Procedures: Before requesting final inspection for
certification of final acceptance and final payment, complete the following
list exceptions in the request:

1.

Submit the final payment request with releases and supporting
documentation not previously submitted and accepted. Include
certificates of insurance for products and complete operations
where required.
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2. Submit an updated final statement, accounting for final additional
changes to the Contract Sum.

3. Submit a certified copy of the Architect or Owner's final inspection
list of items to be completed or corrected, stating that each item
has been completed or otherwise resolved for acceptance, and the
list has been endorsed and dated by the Project Manager.

4. Submit final meter readings for utilities, a measured record of
stored fuel and similar data as of the date of Substantial
Completion, or when the Owner took possession of the
responsibility for corresponding elements of the Work.

5. Submit consent of surety to final payment.

6. Submit a final liquidated damages settlement statement

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

Reinspection Procedure: The Architect will reinspect the work upon

receipt of notice that the work, including inspection list items from earlier
inspections, has been completed, except items whose completion has
been delayed because of circumstances acceptable to the Architect.

1. Upon completion of reinspection, the Architect will prepare a
certification of final acceptance, or advise the contractor of work
that is incomplete or of obligations that have not been fulfilled but
are required for final acceptance.

1.05 RECORD DOCUMENT SUBMITTALS

A.

01700-3

General: Do not use record documents for construction purposed,;
protect from deterioration and loss in a secure, fire-resistive location;
provide access to record documents for the Architect=s reference during
normal working hours.

Record Drawings: Maintain a clean, undamaged set of blue or black line
white-prints of Contract Drawings and Shop Drawings. Mark the set to
show the actual installation; where the installation varies substantially from
the work as originally shown. Mark whichever drawing is most capable of
showing conditions fully and accurately; where Shop Drawings are used,
record a cross-reference at the corresponding location on the
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Contract Drawings. Give particular attention to concealed elements that
would be difficult to measure and record at a later date. Provide for
project photographs if deemed necessary by Owner=s representative.

1. Mark record sets with red erasable pencil; use other colors to
distinguish between variations in separate categories of the work.

2. Mark new information that is important to the Owner, but was not
shown on Contract Drawings or Shop Drawings.

3. Note related Change Order numbers where applicable.

4, Organize record drawing sheets, and print. suitable titles, dates and
other identification on the cover of each set.

5. Provide three (3) additional sets of black line drawing sets of As-
Builts Drawings.

Record Specifications: Maintain one complete copy of the Project
Manual, including addenda, and one copy of other written construction
documents such as Change Orders and modifications issued in printed
form during construction. Mark these documents to show substantial
variations in actual work performed in comparison with the text of the
specifications and modifications. Give particular attention to substitutions,
selection of options and similar information on elements that are
concealed or cannot otherwise be readily discerned later by direct
observation. Note related record drawing information and Project Data.

1. Upon completion of the Work, submit record Specifications to the
Architect for the Owner's records.

Record Project Data: Maintain one copy of each Product Data submittal.
Mark these documents to show significant variation in actual work
performed in comparison with information submitted. Include variations in
products delivered to the site, and from the manufacturer's installation
instructions and recommendations. Give particular attention to concealed
products and portions of the Work which cannot otherwise be readily
discerned later by direct observation. Note related Change Orders and
mark-up of record drawings and Specifications.

1. Upon completion of mark-up, submit complete set of record
Product Data in the three ring binder (indexed) to the Architect for
the Owner=s records.
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Record Sample Submitted: Immediately prior to the date or dates of

substantial completion, the Contractor will meet at the site with the Architect and
the Owner=s personnel to determine which of the submitted Samples that have

been maintained during progress of the work are to be transmitted to the Owner
for record purposes. Comply with delivery to the Owner=s Sample storage area.

F.

PART 2

PART 3

Miscellaneous Record Submittals: Refer to other Specification Sections
for requirements of miscellaneous record-keeping and submittals in
connection with actual performance of the work. Immediately prior to the
date or dates of substantial completion, complete miscellaneous record
and place in good order, properly identified and bound or filed, ready for
continued use and reference. Submit to the Project Manager for the
Owner's records.

Maintenance Manuals: Organize operating and maintenance data into
five (5) suitable sets of manageable size. Bind properly indexed data in
individual heavy-duty 2-inch, 3-ring vinyl covered binders, with pocket
folders for folded sheet information. Mark appropriate identification on
front and spine of each binder. Include the following types of information:

Emergency instructions

Spare parts list

Copies of warranties

Wiring diagrams

Recommended turn-around cycles
Inspection procedures

Shop Drawings and Product Data
Fixture lamping schedule

ONOOAWNE

PRODUCTS (Not Applicable)

EXECUTION

3.01 CLOSE-OUT PROCEDURES

A.

01700-5

Operating and Maintenance Instructions: Arrange for each installer of
equipment that required regular maintenance. If installers are not
experienced in procedures, provide instruction by manufacturer=s
representatives. All items to be provided or competed prior to Certificate
of Substantial Completion being issued by the Owner. Include a detailed
review of the following items:

1. Maintenance manuals
2. Record documents
3. Spare parts and materials
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4 Tools

5. Lubricants

6. Fuels

7 Identification systems

8 Control sequences

9. Hazards

10. Cleaning

11. Warranties and bonds

12. Maintenance agreements and similar continuing commitments

13.  On site instructions to County maintenance personnel on major
systems operations such as HVAC as per technical specifications.

As part of instruction for operating equipment, demonstrate the following
procedures, prior to the Owner issuing Certificate of Substantial
Completion:

Start-up

Shutdown

Emergency operations

Noise and vibration adjustments
Safety procedures

Economy and efficiency adjustments

ok whE

3.02 PROJECT CLOSE-OUT MANUALS AT SUBSTANTIAL COMPLETION

A.

01700-6

Submit Project Close-out Manuals prior to issuance of final application for
payment. Provide three (3) copies.

Bind in commercial quality 8-1/2” x 11" three ring binder, indexed with
hardback, cleanable, plastic covers.

Label cover of each binder with typed titte PROJECT CLOSE-OUT
MANUAL, with title of project; name, address, and telephone number of
Contractor and name of responsible Principal.

Provide table of contents: Neatly typed, in the following sequence:

Final Certificate of Occupancy

Warranty Service Subcontractors Identification List
Final Lien Waivers and Releases

Warranties and Guarantees

Systems Operations and Maintenance Instruction
Manufacturer's Certificates and Certifications
Maintenance Service Contracts

Spare Parts Inventory List

N~ WNE
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9. Special Systems Operating Permits or Approvals
10. Asbestos free materials notarized statement
E. Provide all documents for each section listed. List individual documents in

each section in the Table of Contents, in the sequence of the Table of
Contents of the Project Manual.

Identify each document listed in the Table of Contents with the number
and title of the specification section in which specified, and the name of
the product or work item.

Separate each section with index to sheets that are keyed to the Table of
Contents listing.

Warranty Service Subcontractors List shall identify subcontractor supplier,
and manufacturer for each warranty with name, address and emergency
telephone number.

Electronic Close-out DVD: At the completion of the project, submit one
copy of a DVD with entire project close out information below in PDF
format. All letter, legal and brochure size sheets shall be portrait and the
As-build drawings will be landscape. All fonts will be Arial. All items will
be in PDF with OCR (Optical Character Recognition). This will enable a
search engine to identify words on the scanned documents.

1. Contacts: Set up a separate PDF for the contacts. No bookmarks
are needed for this section.

2. As-Builts: All as-built drawings will be landscape.

3. Submittals: All technical submittal items (approved and approved
as noted) will be provided and sorted by the 16 standard divisions.
Bookmarks will be needed for the appropriate divisions.

4. Operations and Maintenance Manual: Specify the division name
only in the bookmarks (1-48). Please note that all items will be in
PDF with OCR (Optical Character Recognition). This will enable a
search engine to identify works on the scanned documents.

5. Permitting: This should include the Certificate of Occupancy and
any other document that the Project Manager may include
pertaining to the permitting for the project.

3.03 FINAL CLEANING

A.

B.

01700-7

General: General cleaning during construction is required by the General
Conditions and included in Section - Temporary Facilities.

Cleaning: Employ experienced workers or professional cleaners for final
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cleaning. Clean each surface or unit to the condition expected in a
normal, commercial building cleaning and maintenance program. Comply
with manufacturer's instructions.

1. Complete the following cleaning operations before requesting
inspection for Certification of Substantial Completion.

a. Remove labels that are not permanent labels.

b. Clean transparent materials, including mirrors and glass in
doors and windows. Remove glazing compound and other
substances that are noticeable vision-obscuring materials.
Replace chipped or broken glass and other damaged
transparent materials.

C. Clean exposed exterior and interior hard-surfaced finished to
a dust-free condition, free of stains, films and similar foreign
substances. Restore reflective surfaces to their original
reflective condition. Leave concrete floors broom clean.
Vacuum carpeted surfaces.

d. Wipe surfaces of mechanical and electrical equipment.

Remove excess lubrication and other substances. Clean plumbing

fixtures to a sanitary condition. Clean light fixtures and lamps.

e. Clean the site, including landscape development areas, of
rubbish, litter and other foreign substances. Sweep paved
areas broom clean; remove stains, spills and other foreign
deposits. Rake grounds that are neither paved nor planted,
to a smooth even-textured surface. Remove waste and
surplus materials from the site in an appropriate manner.

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

Removal of Protection: Remove temporary protection and facilities
installed for protection of the work during construction.

Compliance: Comply with regulations of authorities having jurisdiction
and safety standards for cleaning. Do not burn waste materials. Do not
bury debris or excess materials on the Owner's property. Do not
discharge volatile, harmful or dangerous materials into drainage systems.
Remove waste materials from the site and dispose of in a lawful manner.

1. Where extra materials of value remaining after completion of
associated work have become the Owner's property, arrange for
disposition of these materials as directed.

END OF SECTION 01700

01700-8



Orange County Stormwater Management 3764A

Building No: 5A

March 10, 2014

SECTION 01740
WARRANTIES AND BONDS

PART 1

GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and
Supplementary Conditions and other Division-1 Specification Sections,
apply to this Section.

1.02 SUMMARY

A.

This Section specifies general administrative and procedural requirements
for warranties and bonds required by the Contractor Documents, including
manufacturers standard warranties on products and special warranties.

1. Refer to the General Conditions for terms of the Contractor=s
special warranty of workmanship and materials.

2. General close-out requirements are included in Section 01700
Project Close-Out.

3. Specific requirements for warranties for the work and products and
installations that are specified to be warranted, are included in the
individual Sections of Division 2 through 48.

4. Certifications and other commitments and agreements for
continuing services to Owner are specified elsewhere in the
Contract Documents.

Disclaimers and Limitations: Manufacturer's disclaimers and limitations
on product warranties to not relieve the Contractor of the warranty on the
work that incorporates the products, nor does it relieve suppliers,
manufacturers, and subcontractors required to countersign special
warranties with the Contractor.

1.03 WARRANTY REQUIREMENTS

A.

B.

01740-1

Related Damages and Losses: When correcting warranted work that has
failed, remove and replace other work that has been damaged as a result
of such failure or that must be removed and replaced to provide access
for correction of warranted work.

Reinstatement of Warranty. When work covered by a warranty has failed
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and been corrected by replacement or rebuilding, reinstate the warranty
by written endorsement. The reinstated warranty shall be equal to the
original warranty with an equitable adjustment for depreciation.

C. Replacement Cost: Upon determination that work covered by a warranty
has failed, replace or rebuild the work to an acceptable condition
complying with requirements of Contract Documents.

D. Owner's Recourse: Written warranties made to the Owner are in addition
to implied warranties, and shall not limit the duties, obligation, rights and
remedies otherwise available under the law, nor shall warranty periods be
interpreted as limitations on time in which the Owner can enforce such
other duties, obligation, rights, or remedies.

1. Rejection of Warranties: The Owner reserves the right to reject
warranties and to limit selections to products with warranties not in
conflict with requirements of the Contract Documents.

E. The Owner reserves the right to refuse to accept work for the Project
where a special warranty, certification, or similar commitment is required
on such work or part of the Work, until evidence is presented that entities
required to countersign such commitments are willing to do so.

1.04 WARRANTY PERIOD

A. The Contractor shall participate with the County and the Architect's
representative, at the beginning of the tenth month of the warranty period,
in conducting an on site review and evaluation of all items of equipment,
materials and workmanship covered by the warranties and guarantees.
Contractor shall act promptly and without cost to the County to correct all
defects, problems, or deficiencies determined as such by the
Architect/Owner during on the site review.

B. All warranties and guarantees shall commence on the date of Substantial
Completion except for items which are determined by the County to be
incomplete or a non-comply status at the time of Substantial Completion.
The coverage commencement date for warranties and guarantees of such
work shall be the date of the County= s acceptance of that work.

C. Warranty period shall be manufacturer= s standard for product specified

except where specific warranty periods are specified in individual sections.
But in no case less than one year.

01740-2
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1.05 SUBMITTALS

A.

01740-3

Submit written warranties to the Owner prior to the date certified for
Substantial Completion. If the Architect's Certificate of substantial
Completion designates a commencement date for warranties other than
the date of Substantial Completion for the Work, or a designated portion
of the work, submit written warranties upon request of the Project
Manager.

1. When a designated portion of the work is completed and occupied
or used by the Owner, by separate agreement with the Contractor
during the construction period, submit properly executed warranties
to the Project Manager within fifteen days of completion of that
designated portion of the work.

When a special warranty is required to be executed by the Contractor, or
the Contractor and a subcontractor, supplier or manufacturer, prepared a
written document that contains appropriate terms and identification, ready
for executing by the required parties. Submit a draft to the Architect for
approval prior to final execution.

1. Refer to individual Sections of Division 2 through 48 for specific
content requirements, and particular requirements for submittal of
special warranties.

Form of Submittal: At Final Completion compile two (2) copies of each
required warranty and bond properly executed by the Contractor, or by the
Contractor, subcontractor, supplier, or manufacturer. Organize the
warranty documents into an orderly sequence based on the table of
contents of the Project Manual.

Bind (3) three sets of warranties and bonds in heavy-duty, commercial
quality, durable 3-ring vinyl covered loose-leaf binders, thickness as
necessary to accommodate contents, and sized to receive 8-1/2”" by 11"
paper.

1. Provide heavy paper dividers with Celluloid covered tabs for each
separate warranty. Mark the tab to identify the product or
installation. Provide a typed description of the product or
installation, including the name of the product, and the name,
address and telephone number of the installer.
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2. Identify each binder on the front and the spine with the typed or
printed title “WARRANTIES AND BONDS”, the Project title or
name, and the name of the Contractor.
3. When operating and maintenance manuals are required for

warranted construction, provide additional copies of each required
warranty, as necessary, for inclusion in each required manual.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION (Not Applicable)

END OF SECTION 01740

01740-4
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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

11

A.

1.2

A.

13

A.

w

C.

D.

m

SUMMARY

Section Includes:

1. Demolition and removal of selected site elements.

2. Salvage of existing items to be reused or recycled.

DEFINITIONS

Remove and Salvage: Carefully remove existing electric light and pole, in a manner to prevent
damage, and deliver to Orange County ready for reuse.

FIELD CONDITIONS

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.

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

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

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

PART 2 - PRODUCTS

21

A.

B.

PEFORMANCE REQUIREMENTS

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

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

SELECTIVE DEMOLITION 024119-1
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

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

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.

When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

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

1. Comply with requirements for existing services/systems interruptions specified in
Section 01 10 00 "Summary."

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

1. Orange County Public Works will arrange to shut off electrical power to the light pole
when requested by Contractor.

PREPARATION

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.

1. Comply with requirements for access and protection specified in Section 01 50 00
"Temporary Facilities and Controls."

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

SELECTIVE DEMOLITION, GENERAL

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

SELECTIVE DEMOLITION 024119-2
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chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to
remain.

2. Dispose of demolished items and materials promptly.
B. Removed and Salvaged Items:
1. Clean salvaged items.
2. Store items in a secure area until delivery to Owner.
3. Transport electric light and pole to Owner's storage area in the vicinity of the project
4. Protect light and pole from damage during transport to storage area.
35 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be salvaged and to remain the Owner's
property, remove demolished materials from Project site and legally dispose of them in an EPA-
approved landfill.

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.
B. Burning: Do not burn demolished materials.

END OF SECTION 02 41 19

SELECTIVE DEMOLITION 024119-3
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE
PART 1 - GENERAL
11 SUMMARY
1. Section includes cast-in-place concrete, including formwork, reinforcement, concrete

materials, mixture design, placement procedures, and finishes.

1.2 ACTION SUBMITTALS

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

B. Design Mixtures: For each concrete mixture.
C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and
placement.

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer detailing fabrication, assembly, and support of formwork.
1.3 INFORMATIONAL SUBMITTALS
A. Welding certificates.
B. Material certificates.
C. Material test reports.

D. Floor surface flatness and levelness measurements.

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

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

B. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and
ASTM E 329 for testing indicated.

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."

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

CAST-IN-PLACE CONCRETE 033000-1
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1. ACI 301, "Specifications for Structural Concrete"
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials"

E. Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

F. Preinstallation Conference: Conduct conference at project site.

PART 2 - PRODUCTS

2.1 FORM-FACING MATERIALS

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

w

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

C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn
steel wire into flat sheets.

D. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

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

2.2 CONCRETE MATERIALS
A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and

source, throughout Project:
1. Portland Cement: ASTM C 150, Type I/ll. Supplement with the following:

a. Fly Ash: ASTM C 618, Class F or C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

2. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag or
Type IP, portland-pozzolan cement.

B. Normal-Weight Aggregates: ASTM C 33, graded.
1. Maximum Coarse-Aggregate Size: #57.

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

2.3 ADMIXTURES

A. Air-Entraining Admixture: ASTM C 260.

CAST-IN-PLACE CONCRETE 033000-2
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B.

2.4

2.5

2.6

2.7

2.8

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

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

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

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

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

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

ogakrwnE

FIBER REINFORCEMENT

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

WATERSTOPS

Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm)
thick.

CURING MATERIALS

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

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

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

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

RELATED MATERIALS

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

CONCRETE MIXTURES

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount of portland cement, which would otherwise be used,
by not less than 40 percent.

CAST-IN-PLACE CONCRETE 033000-3
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C.

D.

2.9

A.

2.10

A.

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

1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low

humidity, or other adverse placement conditions.
3.

Proportion normal-weight concrete mixture as follows:

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

2. Maximum Water-Cementitious Materials Ratio: 0.40.

3. Slump Limit; slump of 3 to 5 inches before adding high-range water-reducing admixture
or plasticizing admixture.

4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-
mm) nominal maximum aggregate size.

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

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

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

FORMWORK

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

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

Chamfer exterior corners and edges of permanently exposed concrete.

EMBEDDED ITEMS

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

CAST-IN-PLACE CONCRETE 033000-4
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3.3

3.4

3.5

3.6

A.

VAPOR RETARDERS

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

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

STEEL REINFORCEMENT

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

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

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

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

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

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

Waterstops: Install in construction joints and at other joints indicated according to
manufacturer's written instructions.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections have been performed.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

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

Cold-Weather Placement: Comply with ACI 306.1.

CAST-IN-PLACE CONCRETE 033000-5
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3.7

3.8

D.

Hot-Weather Placement: Comply with ACI 301.

FINISHING FORMED SURFACES

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

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

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

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

FINISHING FLOORS AND SLABS

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

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces [indicated] [to receive trowel finish] [and] [to be covered with
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo]
<Insert locations>.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand
or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel
marks and uniform in texture and appearance. Grind smooth any surface defects that would
telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view.

2. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and
placed anywhere on the surface does not exceed 1/4 inch (6 mm).

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere
as indicated.
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3.9

A.

3.10

3.11

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

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

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

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

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

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

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer.

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

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform
field tests and inspections and prepare test reports.

END OF SECTION 03 30 00
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SECTION 04 20 00 - UNIT MASONRY

PART 1 - GENERAL

11

1.2

13

1.4

15

SUMMARY
Section Includes:

1. Concrete masonry units (CMU's).

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Owner will engage a qualified independent testing agency to

perform preconstruction testing indicated below. Retesting of materials that fail to comply with

specified requirements shall be done at Contractor's expense.

1. Mortar Test (Property Specification): For each mix required, according to ASTM C 780 for
compressive strength.

2. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For reinforcing steel. Detail bending and placement of unit masonry reinforcing
bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

INFORMATIONAL SUBMITTALS

Material Certificates: For each type and size of product indicated. For masonry units include
data on material properties.

Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 780 for compressive strength.
2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with

compressive strength requirement.

QUALITY ASSURANCE

Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements
in the Contract Documents.
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1.6 PROJECT CONDITIONS
A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.
B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.
PART 2 - PRODUCTS

21 MASONRY UNITS, GENERAL

A. Shapes: Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints,
headers, bonding, and other special conditions.

B. CMUs: ASTM C 90.
1. Unit Compressive Strength: Provide units with minimum compressive strength of 1900
psi on net section to provide net area compressive strength of masonry (F'm) of 1500 psi.
2. Density Classification: Normal weight.

2.2 CONCRETE AND MASONRY LINTELS

A. Concrete Lintels: Precast or formed-in-place concrete lintels complying with requirements in
Section 03 30 00 "Cast-in-Place Concrete," and with reinforcing bars indicated.

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
with reinforcing bars placed as indicated and filled with coarse grout

C. Portland Cement: ASTM C 150, Type | or I, except Type lll may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color
indicated.

D. Hydrated Lime: ASTM C 207, Type S.

E. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

F. Masonry Cement: ASTM C 91.
G. Aggregate for Mortar: ASTM C 144.

1. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent
passing the No. 16 (1.18-mm) sieve.

H. Aggregate for Grout: ASTM C 404.

. Water: Potable.
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23 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420).

B. Masonry Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side
rod.

24 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1,;
compressible up to 35 percent; formulated from neoprene, urethane or PVC.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-
65406 and designed to fit standard sash block and to maintain lateral stability in masonry wall;
size and configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type |
(No. 15 asphalt felt).

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade
within the wall cavity.

1. Provide one of the following configurations:

a. Strips, full-depth of cavity and 10 inches (250 mm) high, with dovetail shaped
notches 7 inches (175 mm) deep.

b. Strips, not less than 3/4 inch (19 mm) thick and 10 inches (250 mm) high, with
dimpled surface designed to catch mortar droppings and prevent weep holes from
clogging with mortar.

C. Sheets or strips full depth of cavity and installed to full height of cavity.

25 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime or masonry cement mortar unless otherwise indicated.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C 270. Provide the following types of mortar for
applications stated unless another type is indicated.

1. For reinforced masonry, use Type S.
D. Grout for Unit Masonry: Comply with ASTM C 476.
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Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

Proportion grout in accordance with ASTM C 476, specified 28-day compressive strength
indicated, but not less than 2500 psi.

Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to
ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1

3.2

A.

INSTALLATION, GENERAL

Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

TOLERANCES

Dimensions and Locations of Elements:

1.

2.

3.

For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12
mm) or minus 1/4 inch (6 mm).

For location of elements in plan do not vary from that indicated by more than plus or
minus 1/2 inch (12 mm).

For location of elements in elevation do not vary from that indicated by more than plus or
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

Lines and Levels:

Joints:

For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2 inch (12 mm) maximum.

For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch
(8 mm), with a maximum thickness limited to 1/2 inch (12 mm).

For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch (9 mm) or minus 1/4 inch (6 mm).

For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm).
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3.3 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

C. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill
in solidly with masonry around built-in items.

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

E. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.

34 MORTAR BEDDING AND JOINTING

A. Lay hollow CMUs as follows:

1. Provide full mortar bedding around all filled cells with vertical reinforcing.
2. Other units shall be fulled bedded under both face shells.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than
paint) unless otherwise indicated.

35 MASONRY JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch
(16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of
6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

2.

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings
and extending 12 inches (305 mm) beyond openings.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

C. Provide continuity at wall intersections by using prefabricated T-shaped units.
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3.6

3.7

A.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie,
and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other loads that may be placed on them during
construction.

Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to
perform tests and inspections. Retesting of materials that fail to comply with specified

requirements shall be done at Contractor's expense.

Inspections: Special inspections according to the "Florida Building Code.”

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. (464 sg. m) of wall area or portion
thereof.

Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for
compressive strength.

Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for
compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C 780.

Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test
mortar for compressive strength.
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l. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.

3.8 REPAIRING, POINTING, AND CLEANING

A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes.
2. Protect surfaces from contact with cleaner.

Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces
thoroughly with clear water.
3. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.
4, Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to
type of stain on exposed surfaces.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as

described above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 04 20 00
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

1.6

SUMMARY
Section Includes:

1. Structural steel.

DEFINITIONS

Structural Steel: Elements of the structural frame indicated on Drawings and as described in
AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at project site.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: Show fabrication of structural-steel components.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer, fabricator, and testing agency.

Welding certificates.

Mill test reports for structural steel, including chemical and physical properties.
Source quality-control reports.

Field quality-control and special inspection reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification
Program and is designated an AISC-Certified Plant, Category STD.

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

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."
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D.

Comply with applicable provisions of the following specifications and documents:

1. AISC 303.
2. AISC 360.
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PART 2 - PRODUCTS

2.1

C.

D.

m

2.2

A.

B.

C.

2.3

A.

2.4

A.

B.

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A 992/A 992M.

Channels, Angles: ASTM A 36/A 36M.

Plate and Bar: ASTM A 36/A 36M.

Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.

Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex
steel structural bolts;

Headed Anchor Rods: ASTM F 1554, Grade 36, straight.
1. Finish: Plain

Threaded Rods: ASTM A 36/A 36M.

PRIMER

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

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to
AISC 360.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.
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25 SHOP CONNECTIONS

A. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding

procedure specifications, weld quality, and methods used in correcting welding work.
2.6 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

2. Surfaces to be field welded.

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

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

5. Galvanized surfaces.

6. Surfaces enclosed in interior construction.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and
standards:

1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5
mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

2.7 SOURCE QUALITY CONTROL

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

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

B. Bolted Connections: Inspect shop-bolted connections according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M
and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld.
Cracks or zones of incomplete fusion or penetration are not accepted.
3. Ultrasonic Inspection: ASTM E 164.
4. Radiographic Inspection: ASTM E 94.
D. Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

EXAMINATION

Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

Proceed with installation only after unsatisfactory conditions have been corrected.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

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

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

2. Weld plate washers to top of baseplate.

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

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure.

Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."
FIELD CONNECTIONS

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened.

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

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

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel
smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings
and Bridges," for mill material.

FIELD QUALITY CONTROL

Special Inspections: Engage a qualified special inspector to perform the following special
inspections:
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1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.
B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
C. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for

Structural Joints Using ASTM A 325 or A 490 Bolts."
D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

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

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration are not accepted.

C. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

END OF SECTION 05 12 00
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SECTION 05 21 00 - STEEL JOIST FRAMING

PART 1 - GENERAL

11

1.2

13

1.4

1.5

SUMMARY

Section Includes:

1. K-series steel joists.

2. Joist accessories.

ACTION SUBMITTALS

Product Data: For each type of joist, accessory, and product.

Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.

2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and
connection locations and details; and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.

Manufacturer certificates.

Mill Certificates: For each type of bolt.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying
with applicable standard specifications and load tables in SJI's "Specifications."

1. Manufacturer's responsibilities include providing professional engineering services for
designing special joists to comply with performance requirements.

Welding Qualifications: Qualify field-welding procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle joists as recommended in SJI's "Specifications."
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

K-SERIES STEEL JOISTS
Manufacture steel joists of type indicated according to "Standard Specifications for Open Web

Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord
members, underslung ends, and parallel top chord.

PRIMERS

Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the Testing
of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental

Chambers."

Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance
requirements in SSPC-Paint 15.

Primer: Provide shop primer that complies with Section 09 91 13 "Exterior Painting" and
Section 09 91 23 "Interior Painting."

JOIST ACCESSORIES

Bridging: Provide bridging anchors and number of rows of diagonal bridging of material, size,
and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span.

Furnish additional erection bridging if required for stability.

Bridging: Schematically indicated. Detail and fabricate according to SJI's "Specifications."
Furnish additional erection bridging if required for stability.

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
steel structural bolts;

1. Finish: Plain.

Furnish miscellaneous accessories including splice plates and bolts required by joist
manufacturer to complete joist assembly.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists
and accessories.

Apply one coat of shop primer.

Shop priming of joists and joist accessories is specified in Section 09 91 13 "Exterior Painting"
and Section 09 91 23 "Interior Painting."
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PART 3 - EXECUTION

3.1

3.2

INSTALLATION
Do not install joists until supporting construction is in place and secured.
Install joists and accessories plumb, square, and true to line; securely fasten to supporting

construction according to SJI's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that

joists are stabilized during construction.

Field weld joists to supporting steel and bearing plates. Coordinate welding sequence and
procedure with placement of joists. Comply with AWS requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

Bolt joists to supporting steel framework using carbon-steel bolts.

Bolt joists to supporting steel framework using high-strength structural bolts. Comply with
Research Council on Structural Connection's "Specification for Structural Joints Using
ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation and tightening
requirements.

Install and connect bridging concurrently with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.
FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to

inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.

END OF SECTION 05 21 00
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SECTION 05 31 00 - STEEL DECKING

PART 1 - GENERAL

11

1.2

1.3

1.4

15

SUMMARY
Section Includes:

1. Roof deck.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.

Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product certificates.

Evaluation reports.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural
Welding Code - Sheet Steel."

DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof
covering and ventilate to avoid condensation.

STEEL DECKING 053100-1
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PART 2 - PRODUCTS

2.1

A.

2.2

A.

2.3

A.

F.

G.

PERFORMANCE REQUIREMENTS

AISI Specifications: Comply with calculated structural characteristics of steel deck according to
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

ROOF DECK

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI

Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the

following:

1. Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),
Grade 33 (230), G60 (Z180) zinc coating.

2. Deck Profile: As indicated

3. Profile Depth: As indicated

4, Design Uncoated-Steel Thickness: As indicated

ACCESSORIES

General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 12 minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.

Galvanizing Repair Paint: ASTM A 780.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

STEEL DECKING 053100-2
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C. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

D. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

E. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

F. Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

G. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures,
and reinforcing channels according to deck manufacturer's written instructions. Mechanically
fasten to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.
3.2 FIELD QUALITY CONTROL

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

B. Field welds will be subject to inspection.

C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.

D. Remove and replace work that does not comply with specified requirements.

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.

3.3 PROTECTION
A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of

deck with galvanized repair paint according to ASTM A 780 and manufacturer's written
instructions.

END OF SECTION 05 31 00
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 - GENERAL

11

A.

1.2

A.

SUMMARY
Section Includes:

Miscellaneous steel framing and supports.
Steel door frames.

Miscellaneous steel trim.

Metal bollards.

Loose bearing and leveling plates.

arONE

ACTION SUBMITTALS

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

PART 2 - PRODUCTS

A.

B.

C.

D.

2.2

A.

B.

C.

2.3

A.

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

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

Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.
Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

1. Size of Channels: As indicated.

2. Material: Galvanized steel, ASTM A 653/A 653M.

MISCELLANEOUS MATERIALS

Shop Primers: Provide primers that comply with Section 09 91 13 "Painting."

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

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

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

METAL FABRICATIONS 055000-1
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B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges. Remove
sharp or rough areas on exposed surfaces.

C. Weld corners and seams continuously to comply with the following:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended.

D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Locate joints where least conspicuous.

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

F. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors not less than 8 inches (200 mm) from ends and corners of units and
24 inches (600 mm) o.c.

2.4 MISCELLANEOUS FRAMING AND SUPPORTS

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

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive
adjacent construction.

25 STEEL DOOR FRAMES

A. Fabricate steel door frames from steel shapes, plates, and bars of size and to dimensions
indicated, fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel stops.
Plug-weld built-up members and continuously weld exposed joints. Reinforce frames and drill
and tap as necessary to accept finish hardware.

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

B. Galvanize steel frames and prime paint after galvanizing.

2.6 MISCELLANEOUS STEEL TRIM

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

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

C. Galvanize miscellaneous steel trim and prime paint after galvanizing.

METAL FABRICATIONS 055000 -2
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2.7 METAL BOLLARDS
A. Fabricate metal bollards from Schedule 40 steel pipe.
B. Galvanize bollards and prime paint after galvanizing.
2.8 LOOSE BEARING AND LEVELING PLATES
A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.
2.9 STEEL AND IRON FINISHES
A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel
and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
B. Shop prime iron and steel items after galvainzing unless they are to be embedded in concrete
or masonry, or unless otherwise indicated.
C. Shop Priming: Apply universal shop primer to comply with SSPC-PA 1, "Paint Application
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL
A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges
and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.
B. Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.
C. Field Welding: Comply with the following requirements:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction.
E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,

masonry, or similar construction.
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3.2 INSTALLING METAL BOLLARDS

A. Anchor bollards in concrete in formed or core-drilled holes. Fill annular space around bollard
solidly with nonshrink grout.

B. Anchor bollards in place with concrete footings. Place concrete and vibrate or tamp for
consolidation. Support and brace bollards in position until concrete has cured.

C. Fill bollards solidly with concrete, mounding top surface to shed water.

3.3 INSTALLING BEARING AND LEVELING PLATES

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

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

34 ADJUSTING AND CLEANING

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

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair

galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 05 50 00
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SECTION 07 24 13 - POLYMER-BASED EXTERIOR INSULATION AND FINISH SYSTEM (EIFS)

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

B.

1.4

A.

1.5

A.

SUMMARY

Section Includes EIFS-clad barrier-wall assemblies that are field applied over substrate.

ACTION SUBMITTALS
Product Data: For each EIFS component, trim, and accessory.

Samples: For each exposed product and for each color and texture specified.

INFORMATIONAL SUBMITTALS
Manufacturer certificates.

Product certificates.

CLOSEOUT SUBMITTALS

Maintenance data.

QUALITY ASSURANCE

Installer Qualifications: An installer certified in writing by EIFS manufacturer as qualified to
install manufacturer's system using trained workers.

PART 2 - PRODUCTS

21

A.

B.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. BASF Wall Systems.
2. Dryvit Systems, Inc.
3. Parex USA, Inc.

4. Sto Corp.

Source Limitations: Obtain EIFS from single source from single EIFS manufacturer and from
sources approved by EIFS manufacturer as tested and compatible with EIFS components.
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2.2

2.3

A.

PERFORMANCE REQUIREMENTS

EIFS Performance: Comply with ASTM E 2568 and with the following:

1. Weathertightness: Resistant to water penetration from exterior.

2. Impact Performance: ASTM E 2568, High impact resistance at lower 6 feet of walls;
standard impact resistance above.

3. Bond Integrity: Free from bond failure within EIFS components or between EIFS and
substrates, resulting from exposure to fire, wind loads, weather, or other in-service
conditions.

EIFS MATERIALS

Primer/Sealer: EIFS manufacturer's standard substrate conditioner designed to protect
substrates from moisture penetration and to improve the bond between substrate and insulation
adhesive.

Flexible-Membrane Flashing: Cold-applied, self-adhering, self-healing, rubberized-asphalt and
polyethylene-film composite sheet or tape and primer; EIFS manufacturer's standard or product
recommended in writing by EIFS manufacturer.

Insulation Adhesive: EIFS manufacturer's standard formulation designed for indicated use;
compatible with substrate.

Molded, (Expanded) Rigid Cellular Polystyrene Board Insulation (EPS): Comply with
ASTM C 578, Type I.

1. Foam Build-Outs: Provide with profiles and dimensions indicated on Drawings.
Reinforcing Mesh: Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for
compatibility with other EIFS materials, made from continuous multiend strands with retained
mesh tensile strength of not less than 120 Ibf/in. (21 dN/cm) according to ASTM E 2098.

Base-Coat Materials: EIFS manufacturer's standard mixture.

Waterproof Adhesive/Base-Coat Materials: EIFS manufacturer's standard waterproof
formulation.

Primer: EIFS manufacturer's standard factory-mixed, elastomeric-polymer primer for preparing
base-coat surface for application of finish coat.

Finish-Coat Materials: EIFS manufacturer's standard acrylic-based coating.

1. Colors: As scheduled on drawings.
2. Textures: As selected by Architect from manufacturer's full range]

Trim Accessories: Type as designated or required to suit conditions indicated and to comply
with EIFS manufacturer's written instructions; manufactured from UV-stabilized PVC; and
complying with ASTM D 1784 and ASTM C 1063.
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PART 3 - EXECUTION

3.1

EIFS INSTALLATION

Comply with ASTM C 1397, ASTM E 2511, and EIFS manufacturer's written instructions for
installation of EIFS as applicable to each type of substrate.

Primer/Sealer: Apply over masonry and concrete substrates and where required by EIFS
manufacturer for improving adhesion of insulation to substrate.

Flexible-Membrane Flashing: Apply and lap to shed water; seal at openings, penetrations,
terminations, and where required by EIFS manufacturer. Prime substrates if required and install
flashing to comply with EIFS manufacturer's written instructions and details.

Trim: Apply trim accessories at perimeter of EIFS and elsewhere as indicated. Coordinate with
installation of insulation.

Board Insulation: Adhesively attach insulation to substrate.

1. Coordinate installation of flashing and insulation to produce wall assembly that does not
allow water to penetrate behind flashing and EIFS lamina.

Base Coat: Apply to exposed surfaces of insulation in minimum thickness recommended in
writing by EIFS manufacturer.

Reinforcing Mesh: Embed reinforcing mesh in wet base coat to produce wrinkle-free installation
with mesh continuous at corners, overlapped not less than 2-1/2 inches (64 mm) or otherwise
treated at joints to comply with ASTM C 1397 and EIFS manufacturer's written instructions. Do
not lap reinforcing mesh within 8 inches (200 mm) of corners. Completely embed mesh,
applying additional base-coat material if necessary, so reinforcing-mesh color and pattern are
invisible.

Double-Layer Reinforcing-Mesh Application: Where required, apply second base coat and
second layer of reinforcing mesh, overlapped not less than 2-1/2 inches (64 mm) or otherwise
treated at joints to comply with ASTM C 1397 and EIFS manufacturer's written instructions in
same manner as first application. Do not apply until first base coat has cured.

Additional Reinforcing Mesh: Apply 8-inch- (200-mm-) wide, strip reinforcing mesh at both
inside and outside corners unless base layer of mesh is lapped not less than 4 inches (100 mm)
on each side of corners.

Foam Build-Outs: Fully embed reinforcing mesh in base coat.

Double Base-Coat Application: Where indicated, apply second base coat in same manner and
thickness as first application, except without reinforcing mesh. Do not apply until first base coat
has cured.

Finish Coat: Apply over dry base coat, maintaining a wet edge at all times for uniform
appearance, in thickness required by EIFS manufacturer to produce a uniform finish of color
and texture matching approved sample and free of cold joints, shadow lines, and texture
variations.

END OF SECTION 07 24 13
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SECTION 076100 - SHEET METAL ROOFING

PART 1 - GENERAL

11

1.2

1.3

1.4

A.

B.

SUMMARY

Section includes:

1.
2.

Custom-fabricated, standing-seam sheet metal roofing.
Roof insulation.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For sheet metal roofing.

1.

2.

Show installation layouts, fixed points, and keyed details. Distinguish between shop- and
field-assembled work.

Include pattern of seams and details of termination points, expansion joints, direction of
expansion, roof penetrations, edge conditions, special conditions, and connections to
adjoining work.

Delegated-Design Submittal: Submit performance requirements and design criteria, to certify
that the roofing system complies with the Florida Building Code, ASCE 7, and local amendment
requirements for component and cladding design, all signed and sealed by the qualified Florida
registered professional engineer responsible for their preparation.

PONPE

Design Data: Calculations for design loading and anchorage of door assemblies.

Product Certificates: FBC Product Approval data and/or Miami-Dade NOA data.
Summary of forces and loads on all areas of the roof system.

Submit the manufacturer's details for the roofing system. FBC 1504.3, in
accordance with FM4450, FM4470, UL580, UL 1897, or provide a Miami-Dade Notice
of Acceptance. Submit the roof covering system information for Review before the
required inspection. Submit with Orange County Product Approval Cover Sheet.

Samples: For each exposed product and for each color and texture specified. Submit 12 inches
(300 mm) long by actual width of panel unit, including finished seam and in required profile.
Include fasteners, and other attachments.

INFORMATIONAL SUBMITTALS

Product test reports.

Quialification Data for Installer.
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C.

15

1.6

1.7

PART 2 -

21

Sample warranties.

CLOSEOUT SUBMITTALS

Maintenance data.

QUALITY ASSURANCE

Delegated Design: Design membrane roofing system that is identical to systems that have
been successfully tested by a qualified testing and inspecting agency to resist uplift forces
including comprehensive engineering analysis by a qualified Florida registered professional
engineer, using performance requirements and design criteria indicated.

1. Wind Loads: As indicated on Drawings. Design and fabricate metal roofing system to
resist wind load uplift forces in accordance with the Florida Building Code, ASCE 7, and
local amendment requirements for Components and Cladding.

2. Metal roofing shall be designed as a system with minimum properties and to resist
minimum load requirements as indicated. Design of the assemblies shall include
associated hardware, connections of the hardware, anchorage components and
supporting structural connections.

Sheet Metal Roofing Fabricator Qualifications: Employs skilled workers who custom fabricate
sheet metal roofing similar to that required for this Project and whose products have a record of
successful in-service performance.

WARRANTY

Special Warranty: Warranty in which Installer agrees to repair or replace components of sheet
metal roofing that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 2 years from date of Substantial Completion.
Special Warranty on Finishes: Panel manufacturer agrees to repair finish or replace sheet metal
roofing that shows evidence of deterioration of factory-applied finishes within specified warranty

period.

1. Finish Warranty Period: 20 years from date of Substantial Completion.

PRODUCTS

PERFORMANCE REQUIREMENTS

General Performance: Sheet metal roofing system including, but not limited to, metal roof
panels, cleats, anchors and fasteners, sheet metal flashing integral with sheet metal roofing,
fascia panels, trim, underlayment, and accessories, shall comply with requirements without
failure due to defective manufacture, fabrication, or installation, or due to other defects in
construction. Sheet metal roofing shall remain watertight.

Sheet Metal Roofing Standard: Comply with SMACNA's "Architectural Sheet Metal Manual"
unless more stringent requirements are specified or indicated on Drawings.
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2.2

2.3

C.

B.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

ROOFING SHEET METALS

General: Protect mechanical and other finishes on exposed surfaces from damage by applying
strippable, temporary protective film before shipping.

Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to
ASTM A 653/A 653M, G90 (Z275) coating designation or aluminum-zinc alloy-coated steel
sheet according to ASTMA 792/A 792M, Class AZ50 (Class AZM150) coating
designation,Grade 40 (Grade 275); with smooth, flat surface; prepainted by coil-coating process
to comply with ASTM A 755/A 755M.

1. Thickness: Nominal 0.022 inch (0.56 mm) unless otherwise indicated.

2. Exposed Coil-Coated Finish: Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish
containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

3. Color: As scheduled on drawings.

UNDERLAYMENT MATERIALS

Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-
resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-
modified asphalt adhesive, with release-paper backing; specifically designed to withstand high
metal temperatures beneath metal roofing. Provide primer according to written
recommendations of underlayment manufacturer.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Carlisle Residential, a division of Carlisle Construction Materials; WIP 300HT.
Grace Construction Products, a unit of W. R. Grace & Co.-Conn.; Grace Ice and
Water Shield HT or Ultra.

Henry Company; Blueskin PE200 HT.

Owens Corning; WeatherLock Specialty Tile & Metal Underlayment.

Polyguard Products, Inc.; Deck Guard HT.

Protecto Wrap Company; Protecto Jiffy Seal Ice & Water Guard HT.

SDP Advanced Polymer Products Inc; Palisade SA-HT.

oo
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2. Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C) or higher.
3. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F (29
deg C) or lower.

Slip Sheet: Rosin-sized building paper, 3 Ib/100 sq. ft. (0.16 kg/sg. m) minimum.
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2.4

25

A.

ROOF INSULATION

Polyisocyanurate Board Insulation: ASTM C 1289, Type Il, Class 1, Grade 3, felt or glass-fiber
mat facer on both major surfaces.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Atlas Roofing Corporation.

Carlisle SynTec Incorporated.
Dyplast Products.

Firestone Building Products.

GAF Materials Corporation.
Insulfoam LLC; a Carlisle company.
Johns Manwville.

Rmax, Inc.

Se@~oaooTp

MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, solder, protective coatings, sealants, and
other miscellaneous items as required for complete roofing system and as recommended by
primary sheet metal manufacturer unless otherwise indicated.

Fasteners: Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners
designed to withstand design loads.

1. General:
a. Exposed Fasteners: Heads matching color of sheet metal roofing using plastic

caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing
washers under heads of exposed fasteners bearing on weather side of roofing.

b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws, gasketed;
with hex-washer head.
C. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal

being fastened.

2. Fasteners shall be Series 300 stainless steel or hot-dip galvanized steel according to
ASTM A 153/A 153M or ASTM F 2329.
3. Insulation Fasteners: Factory-coated steel fasteners and metal or plastic plates

complying with corrosion-resistance provisions in FM Global 4470, designed for fastening
roof insulation to substrate, and acceptable to roofing system manufacturer.

Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2
inch (13 mm) wide and 1/8 inch (3 mm) thick.

Elastomeric Sealant: ASTM C 920, elastomeric polysulfide or silicone polymer sealant; of type,
grade, class, and use classifications required to seal joints in sheet metal roofing and remain
watertight.

Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.
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F. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.

2.6 ACCESSORIES

A. Sheet Metal Accessories: Provide components required for complete sheet metal roofing
assembly including trim, fasciae, corner units, clips, flashings, sealants, gaskets, fillers, metal
closures, closure strips, and similar items. Match material and finish of sheet metal roofing
unless otherwise indicated.

1. Cleats: Intermittent and continuous attachment devices for mechanically seaming into
joints, minimum 0.0250-inch- (0.64-mm-) thick stainless steel..

2. Expansion-Type Cleats: Cleats of a design that allows longitudinal movement of roof
panels without stressing panel seams; of same material as other cleats.

3. Backing Plates: Plates at roofing splices, fabricated from material recommended by
SMACNA.

4, Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin foam or
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible-closure
strips; cut or premolded to match sheet metal roofing profile. Provide closure strips where
necessary to ensure weathertight construction.

5. Flashing and Trim: Formed from same material and with same finish as sheet metal
roofing, minimum 0.018 inch (0.46 mm) thick.

B. General: Custom fabricate sheet metal roofing to comply with details shown and
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design,
dimensions (panel width and seam height), geometry, metal thickness, and other characteristics
of installation. Fabricate sheet metal roofing and accessories in shop to greatest extent
possible.

1. Standing-Seam Roofing: Form standing-seam panels with finished seam height of 1-1/2
inches to 2 inches (38 mm to 50 mm).

2. Space standing seams 16 inches on center.

C. Form exposed sheet metal work to fit substrates with little oil canning; free of buckling and tool
marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.

1. Form and fabricate sheets, seams, strips, cleats, edge treatments, integral flashings, and
other components of metal roofing to profiles, patterns, and drainage arrangements
indicated on Drawings and as required for leakproof construction.

D. Sheet Metal Accessories: Custom fabricate flashings and trim to comply with recommendations

in SMACNA's "Architectural Sheet Metal Manual” that apply to design, dimensions, metal, and
other characteristics of item required. Obtain field measurements for accurate fit before shop
fabrication.

PART 3 - EXECUTION

3.1

A.

INSULATION INSTALLATION

Coordinate installing roofing system components so insulation is not exposed to precipitation or
left exposed at the end of the workday.
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3.2

3.3

B.

Install insulation under area of roofing to achieve required thickness. Where overall insulation
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in
each direction.

Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using
mechanical fasteners specifically designed and sized for fastening specified board-type roof
insulation to deck type. Fasten insulation to resist uplift pressure at corners, perimeter, and field
of roof.

UNDERLAYMENT INSTALLATION

Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free.
Prime substrate if recommended by underlayment manufacturer. Comply with temperature
restrictions of underlayment manufacturer for installation; use primer for installing underlayment
at low temperatures. Apply in shingle fashion to shed water, with end laps of not less than 6
inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less
than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days.

Apply slip sheet, wrinkle free, before installing sheet metal roofing and related flashing.

INSTALLATION, GENERAL

General: Install sheet metal roofing to comply with details shown and recommendations in
SMACNA's "Architectural Sheet Metal Manual" that apply to installation characteristics required
unless otherwise indicated on Drawings. Install fasteners, solder, protective coatings,
separators, sealants, and other miscellaneous items as required for complete roofing system
and as recommended by fabricator for sheet metal roofing.

1. Install sheet metal roofing true to line, levels, and slopes. Provide uniform, neat seams
with minimum exposure of solder, welds, and sealant.

2. Anchor sheet metal roofing and other components of the Work securely in place, with
provisions for thermal and structural movement.

3. Field cutting of sheet metal roofing by torch is not permitted.

4, Provide metal closures at eaves.

5. Flash and seal sheet metal roofing with closure strips at eaves, rakes, and perimeter of
all openings. Fasten with self-tapping screws.

6. Locate and space fastenings in uniform vertical and horizontal alignment. Predrill panels
for fasteners.

7. Install roofing panels in single lengths with no end splices or end joints.

Thermal Movement: Rigidly fasten metal roof panels to structure at only one location for each
panel. Allow remainder of panel to move freely for thermal expansion and contraction.

1. Point of Fixity: Fasten each panel along single line of fixing located at eave.
2. Avoid attaching accessories through roof panels in manner that inhibits thermal
movement.

Fasteners: Use fastener sizes that penetrate through rigid insulation to metal deck substrate not
less than recommended by fastener manufacturer to achieve maximum pull-out resistance.

Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or
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3.4

3.5

3.6

corrosion by painting contact surfaces with bituminous coating, by applying self-adhering sheet
underlayment to each contact surface, or by other permanent separation as recommended by
sheet metal manufacturer or SMACNA.

Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION

Fabricate and install work with lines and corners of exposed units true and accurate. Form
exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering
metal temper and reflectivity. Provide uniform, neat seams with minimum exposure of sealant.

Standing-Seam Roofing: Attach standing-seam metal panels to substrate with double-fastened
cleats spaced at minimum 12 inches (300 mm) o.c. Install panels reaching from eave to eave
before moving to adjacent panels. Before panels are interlocked, apply continuous bead of
sealant to top of flange of lower panel. Lock standing seams by folding over twice so cleat and
panel edges are completely engaged.

ACCESSORY INSTALLATION

General: Install accessories with positive anchorage to building and weathertight mounting, and
provide for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for complete sheet metal roofing assembly including trim,
seam covers, flashings, sealants, gaskets, fillers, metal closures, closure strips, and
similar items.

2. Install accessories integral to sheet metal roofing that are specified in Section 076200

"Sheet Metal Flashing and Trim" to comply with that Section's requirements.
Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and install units true to line, levels, and slopes. Install work with laps, joints, and
seams that are permanently watertight and weather resistant.

CLEANING AND PROTECTION

Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

Clean off excess sealants.

Remove temporary protective coverings and strippable films as sheet metal roofing is installed
unless otherwise indicated in manufacturer's written installation instructions.

END OF SECTION 076100
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

11

A.

1.2

A.

B.

C.

1.3

A.

1.4

A.

SUMMARY

Section includes formed roof-drainage sheet metal fabrications.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
2. Distinguish between shop- and field-assembled work.
3. Include identification of finish for each item.

Samples: For each exposed product and for each color and texture specified.

QUALITY ASSURANCE

Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing
and trim similar to that required for this Project and whose products have a record of successful
in-service performance.

WARRANTY

Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal
flashing and trim that shows evidence of deterioration of factory-applied finishes within specified

warranty period.

1. Finish Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

B.

PERFORMANCE REQUIREMENTS

General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction. Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

Sheet Metal Standard for Flashing and Trim: Comply with SMACNA's "Architectural Sheet Metal
Manual" requirements for dimensions and profiles shown unless more stringent requirements
are indicated.
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2.2

2.3

2.4

A.

SHEET METALS

General: Protect mechanical and other finishes on exposed surfaces from damage by applying
strippable, temporary protective film before shipping.

Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to
ASTM A 653/A 653M, G90 (Z275) coating designation or aluminum-zinc alloy-coated steel
sheet according to ASTM A 792/A 792M, Class AZ50 (Class AZM150) coating designation,
Grade 40 (Grade 275); prepainted by coil-coating process to comply with ASTM A 755/A 755M.

1. Exposed Coil-Coated Finish: Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish
containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

2. Color: As scheduled on drawings.

MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, solder, protective coatings, sealants, and
other miscellaneous items as required for complete sheet metal flashing and trim installation
and as recommended by manufacturer of primary sheet metal[ or manufactured item] unless
otherwise indicated.

Fasteners: Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners
designed to withstand design loads and recommended by fabricator of primary sheet metal
item.

Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class,
and use classifications required to seal joints in sheet metal flashing and trim and remain
watertight.

Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.

FABRICATION, GENERAL

General: Custom fabricate sheet metal flashing and trim to comply with details shown and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and
trim in shop to greatest extent possible.

1. Obtain field measurements for accurate fit before shop fabrication.

2. Form sheet metal flashing and trim to fit substrates without excessive oil canning,
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded
back to form hems.

3. Conceal fasteners and expansion provisions where possible. Do not use exposed
fasteners on faces exposed to view.

Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide
for proper installation of elastomeric sealant according to cited sheet metal standard.
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D.

2.5

PART 3 -

3.1

Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal
standard for application, but not less than thickness of metal being secured.

Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended
use. Rivet joints where necessary for strength.

ROOF-DRAINAGE SHEET METAL FABRICATIONS

Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes,
and other accessories as required. Fabricate in minimum 96-inch- (2400-mm-) long sections.
Furnish flat-stock gutter brackets and gutter spacers and straps fabricated from same metal as
gutters, of size recommended by cited sheet metal standard but with thickness not less than
twice the gutter thickness. Fabricate gutters from metallic-coated steel sheet; fabricate
expansion joints, expansion-joint covers, and gutter accessories from same metal as gutters.

Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with mitered
elbows. Fabricate downspouts from metallic-coated steel sheet; Furnish with metal straps from
same material as downspouts and anchors Shop fabricate elbows.

EXECUTION

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, solder, protective
coatings, separators, sealants, and other miscellaneous items as required to complete sheet
metal flashing and trim system.

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat
seams with minimum exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance. Verify shapes and dimensions of surfaces to be covered before fabricating
sheet metal.

3. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling
and tool marks.

4, Torch cutting of sheet metal flashing and trim is not permitted.

Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating or by other permanent
separation as recommended by sheet metal manufacturer or cited sheet metal standard.

Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner
or intersection.
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D.

3.2

3.3

Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

Seal joints as required for watertight construction. Prepare joints and apply sealants to comply
with requirements in Section 07 92 00 "Joint Sealants."

Rivets: Rivet joints where necessary for strength.

ROOF-DRAINAGE SYSTEM INSTALLATION

General: Install sheet metal roof-drainage items to produce complete roof-drainage system
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of
roof perimeter flashing with installation of roof-drainage system.

Hanging Gutters: Join sections with joints sealed with sealant. Provide for thermal expansion.
Attach gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal
watertight with sealant. Slope to downspouts.

1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet
(15.24 m) apart. Install expansion-joint caps.

Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints. Provide hangers with
fasteners designed to hold downspouts securely to walls. Locate hangers at top and bottom and
at approximately 60 inches (1500 mm) o.c.

CLEANING AND PROTECTION

Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

Clean and neutralize flux materials. Clean off excess solder.
Clean off excess sealants.

Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation instructions.

END OF SECTION 07 62 00
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Silicone joint-sealants.
2. Urethane joint sealants.
1.2 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.
B. Samples: For each kind and color of joint sealant required.
C. Joint-Sealant Schedule: Include the following information:
Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.

Joint-sealant formulation.
Joint-sealant color.

PN PE

1.3 INFORMATIONAL SUBMITTALS
A. Product test reports.

B. Sample warranties.

14 QUALITY ASSURANCE
A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing
indicated.
15 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: 2 years from date of Substantial Completion.
B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or
replace those joint sealants that do not comply with performance and other requirements

specified in this Section within specified warranty period.

1. Warranty Period: 5 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

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 C 920, Type S,
Grade NS, Class 50, Use NT.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 791.

b. GE Construction Sealants; SCS2000 SilPruf.

c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex
Sil 265 LTS.

d. Pecora Corporation; PCS.
e. Sika Corporation U.S.; Sikasil WS-295 or Sikasil WS-295 FPS.

URETHANE JOINT SEALANTS

Urethane, M, P, 25, T, NT: Multicomponent, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type M,
Grade P, Class 25, Uses T and NT.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following]

Bostik, Inc.; Chem-Calk 555-SL.

LymTal International, Inc.; Iso-Flex 880 GB.

Pecora Corporation; Dynatrol Il SG or Urexpan NR 200
Sherwin-Williams Company (The); Stampede-2SL.
Tremco Incorporated; THC 900/901.

PoooTp

JOINT-SEALANT BACKING

Cylindrical Sealant Backings: ASTM C 1330, Type as approved in writing by joint-sealant
manufacturer for joint application indicated, and of size and density to control sealant depth and
otherwise contribute to producing optimum sealant performance.

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

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.
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C.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

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 C 1193 and joint-sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent requirements apply.

Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or
adjacent surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.

JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Joints in horizontal traffic surfaces.
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1. Joint Locations:
a. Isolation and contraction joints in cast-in-place concrete slabs.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, M, P, 25, T, NT.

3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
B. Joint-Sealant Application: Joints in vertical surfaces and horizontal nontraffic surfaces .
1. Joint Locations:
a. Perimeter joints around frames of doors.
b. Control and expansion joints in unit masonry.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

END OF SECTION 07 92 00
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1

1.2

1.3

14

SUMMARY

Section includes hollow-metal work.

DEFINITIONS

Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8.

ACTION SUBMITTALS

Product Data: For each type of product.

Product Certificates: EBEPreductApprevaldata—andlorMiami-Dade- NOA-data- Submit one of
the following for all windows and/or doors for review before required inspection:

1. Miami Dade NOA with installation details.

2. Florida Building Commission approved test report with signed and sealed
installation details.
3. Copies of other approved certification agencies test reports and signed and sealed

installation details.
4, Submit with Orange County Product Approval Cover Sheet. FBC 1714.5.

Shop Drawings: Include elevations, door edge details, frame profiles, metal thicknesses,
preparations for hardware, and other details.

Schedule: Prepared by or under the supervision of supplier, using same reference numbers for
details and openings as those on Drawings.

INFORMATIONAL SUBMITTALS

Product test reports.

HOLLOW METAL DOORS AND FRAMES 081113-1



Orange County Stormwater Management 3764A

Building No: 5A

March 10, 2014

B. QUALITY ASSURANCE Wind Loads: As indicated on Drawings. Design and fabricate exterior
door assemblies to resist wind load forces in accordance with the Florida Building Code, ASCE
7, and local amendment requirements for Components and Cladding. Design of the assemblies
shall include associated hardware, connections of the hardware, anchorage components and
supporting structural connections.

PART 2 - PRODUCTS

21 MANUFACTURERS

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

1. Ceco Door Products; an Assa Abloy Group company.
2. Curries Company; an Assa Abloy Group company.
3. Republic Doors and Frames.
4, Steelcraft; an Ingersoll-Rand company.
2.2 EXTERIOR HOLLOW-METAL DOORS AND FRAMES

A. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3.

1.
2.

5.

Physical Performance: Level A according to SDI A250.4.
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), with
minimum A40 (ZF120) coating.

d. Edge Construction: Model 2, Seamless.

e. Core: Polyurethane.

Thermal-Rated Doors: Provide doors fabricated with thermal-resistance value (R-value)
of not less than 2.1 deg F x h x sq. ft./Btu (0.370 K x sq. m/W) when tested according to
ASTM C 1363.

Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm),
with minimum A40 (ZF120) coating.
b. Construction: Full profile welded.

Exposed Finish: Prime.

2.3 FRAME ANCHORS

A. Jamb Anchors: Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame
size, not less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than
2 inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors not less than 0.177 inch
(4.5 mm) thick.
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24

2.5

B.

Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch (1.0
mm), clip-type anchors, with two holes to receive fasteners.

MATERIALS

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.

Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation;
mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M,
Class B.

Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

Power-Actuated Fasteners in Concrete: From corrosion-resistant materials.

Grout: ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured
according to ASTM C 143/C 143M.

Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film
thickness per coat.

FABRICATION

Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form
metal to required sizes and profiles, with minimum radius for metal thickness. Where practical,
fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site,
clearly identify work that cannot be permanently factory assembled before shipment.

Hollow-Metal Doors:

1. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit
moisture to escape. Seal joints in top edges of doors against water penetration.

Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal
as frames.

1. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be
grouted.
2. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per

anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at
bottoms of jambs.

3. Jamb Anchors: Provide Masonry Type: Locate anchors not more than 16 inches (406
mm) from top and bottom of frame. Space anchors not more than 32 inches (813 mm)
0.c., to match coursing; provide minimum 4 anchors per jamb.

Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to
SDI A250.6, the Door Hardware Schedule, and templates.
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2.
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Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted
door hardware.

Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation
of hollow-metal work for hardware.

STEEL FINISHES

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

1.

Shop Primer: SDI A250.10.

ACCESSORIES

Grout Guards: Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.

1.

Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces, leaving
surfaces smooth and undamaged.

a. Remove temporary braces necessary for installation only after frames have been
properly set and secured.

b. Check plumb, square, and twist of frames as walls are constructed. Shim as
necessary to comply with installation tolerances.

C. Field apply bituminous coating to backs of frames that will be filled with grout

containing antifreezing agents.

Floor Anchors: Provide floor anchors for each jamb and secure with postinstalled
expansion anchors. Floor anchors may be set with power-actuated fasteners instead of
postinstalled expansion anchors if so indicated and approved on Shop Drawings.
Masonry Walls: Coordinate installation of frames to allow for solidly filling space between
frames and masonry with grout.

Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, twist,
and plumb to the following tolerances:

a. Squareness: Plus or minus 1/16 inch (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 hollow-metal doors accurately in frames, within clearances specified
below. Shim as necessary.
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1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head: 1/8 inch (3.2 mm) plus or minus 1/32
inch (0.8 mm).

b. Between Edges of Pairs of Doors: 1/8 inch (3.2 mm) to 1/4 inch (6.3 mm) plus or
minus 1/32 inch (0.8 mm).

C. At Bottom of Door: Coordinate with threshold.

d. Between Door Face and Stop: 1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or
minus 1/32 inch (0.8 mm).

3.2 ADJUSTING AND CLEANING
A. Final Adjustments: Check and readjust operating hardware items immediately before final
inspection. Leave work in complete and proper operating condition. Remove and replace
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.

B. Remove grout and other bonding material from hollow-metal work immediately after installation.

C. 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.

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

E. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in

painting Sections.

END OF SECTION 081113

HOLLOW METAL DOORS AND FRAMES 081113-5



THIS PAGE INTENTIONALLY LEFT BLANK FOR DUPLEX PRINTING



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

SECTION 083323 - OVERHEAD COILING DOORS

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

Section includes interior and exterior overhead coiling service doors.

ACTION SUBMITTALS

Product Data: For each type and size of overhead coiling door and accessory. Include test data
for verification of operation-cycles specified.

Product Certificates: FBC Product Approval data and/or Miami-Dade NOA data for exterior
doors. Submit installation details with Florida product approval. Submit for review before
required inspection. Submit with Orange County Product Approval Cover Sheet.

Shop Drawings: For each installation and for special components not dimensioned or detailed in
manufacturer's product data.

1. Include points of attachment and their corresponding static and dynamic loads imposed
on structure.

2. Show locations of controls, locking devices, and other accessories.

3. Include diagrams for power and control wiring.

Samples: Provide color charts for finish paint color selection.

CLOSEOUT SUBMITTALS

Maintenance data.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer for both installation and maintenance of units required for this
Project.

Wind Loads: As indicated on Drawings. Design and fabricate exterior door assemblies to resist
wind load forces in accordance with the Florida Building Code, ASCE 7, and local amendment
requirements for Components and Cladding. Design of the assemblies shall include associated
hardware, connections of the hardware, anchorage components and supporting structural
connections.
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PART 2 - PRODUCTS

2.1

A.

2.2

DOOR ASSEMBLY - EXTERIOR

Insulated Service Door: Overhead coiling doors formed with curtain of interlocking metal slats.

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

a. Clopay Building Products.

b. Cookson Company.

C. Cornell Iron Works, Inc.

d. Overhead Door Corporation.
e. Raynor.

f. Wayne-Dalton Corp.

Operation Cycles: Door components and operators capable of operating for not less than
50,000.

Door Curtain Material: Galvanized steel.
Door Curtain Slats: Curved or flat profile slats.

Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick;
fabricated from stainless steel and finished to match door.

Curtain Jamb Guides: Galvanized steel.

Hood: Match curtain material and finish.

1. Mounting: Face of wall.

Locking Devices: Equip door with chain lock keeper.

Electric Door Operator:

1. Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles per day.

2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or
industrial use.

3. Motor Exposure: Interior.

4. Emergency Manual Operation: Chain type.

5. Control Station(s): Interior mounted.

Curtain Accessories: Equip door with weatherseals.

Door Finish: Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from
manufacturer's full range.

DOOR ASSEMBLY - INTERIOR

Service Door: Overhead coiling doors formed with curtain of interlocking metal slats.
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2.3

2.4

1. Manufacturers: Provide service door by same manufacturer as exterior door provided.

Operation Cycles: Door components and operators capable of operating for not less than
50,000.

Door Curtain Material: Galvanized steel.
Door Curtain Slats: Curved or flat profile — match exterior door.

Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick;
fabricated from stainless steel and finished to match door.

Curtain Jamb Guides: Galvanized steel.

Hood: Match curtain material and finish.

1. Mounting: Face of wall.

Locking Devices: Equip door with chain lock keeper.

Electric Door Operator:

1. Usage Classification: Standard duty, up to 12 cycles per hour and up to 50 cycles per
day.

2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or
industrial use.

3. Motor Exposure: Interior.

4. Emergency Manual Operation: Chain type.

5. Control Station(s): Interior mounted.

Curtain Accessories: Equip door with astragals.

Door Finish: Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from
manufacturer's full range.

MATERIALS, GENERAL

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.

DOOR CURTAIN MATERIALS AND CONSTRUCTION

Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to
withstand wind loading indicated, in a continuous length for width of door without splices. Unless
otherwise indicated, provide slats of thickness and mechanical properties recommended by
door manufacturer for performance, size, and type of door indicated.

Curtain Jamb Guides: Manufacturer's standard angles or channels and angles with sufficient
depth and strength to retain curtain, to allow curtain to operate smoothly, and to withstand
loading. Slot bolt holes for guide adjustment. Provide removable stops on guides to prevent
overtravel of curtain.
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25 HOODS
A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at

2.6

2.7

2.8

2.9

opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and
bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any
portion of between-jamb mounting that projects beyond wall face. Equip hood with intermediate
support brackets as required to prevent sagging.

1. Exterior-Mounted Doors: Fabricate hood to act as weather protection and with a
perimeter sealant-joint-bead profile for applying joint sealant.

LOCKING DEVICES
Chain Lock Keeper: Suitable for padlock.

Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage
power supply when door is locked.

CURTAIN ACCESSORIES

Weatherseals for Exterior Doors: Equip exterior door with weather-stripping gaskets fitted to
entire exterior perimeter of door for a weather-resistant installation.

Astragal for Interior Doors: Equip each door bottom bar with a replaceable, adjustable,
continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.

COUNTERBALANCING MECHANISM

General: Counterbalance doors by means of manufacturer's standard mechanism with an
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a
spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members.

Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel
plate.

ELECTRIC DOOR OPERATORS

General: Electric door operator assembly of size and capacity recommended and provided by
door manufacturer for door and operation-cycles requirement specified, with electric motor and
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch,
control stations, control devices, integral gearing for locking door, and accessories required for
proper operation.

1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with
NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

Usage Classification: Electric operator and components capable of operating for not less than
number of cycles per hour indicated for each door.
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C.

Motors: Reversible-type motor for motor exposure indicated.

1. Electrical Characteristics:
a. Phase: Single phase.
b. Volts: 120 V.
C. Hertz: 60.
2. Motor Size: Large enough to start, accelerate, and operate door in either direction from

any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec.
(305 mm/s), without exceeding nameplate ratings or service factor.

3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring:
Manufacturer's standard unless otherwise indicated.

Control Station: Three-button control station in fixed location with momentary-contact push-
button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button
control labeled "Close." Provide units of full-guarded, standard-duty, surface-mounted,
weatherproof type, NEMA ICS 6, Type 4 enclosures.

Emergency Manual Operation: Equip each electrically powered door with capability for
emergency chain-hoist operation.

Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect
mechanism for automatically engaging manual operator and releasing brake for emergency
manual operation while disconnecting motor without affecting timing of limit switch. Mount
mechanism so it is accessible from floor level. Include interlock device to automatically prevent
motor from operating when emergency operator is engaged.

Motor Removal: Design operator so motor may be removed without disturbing limit-switch
adjustment and without affecting emergency manual operation.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

INSTALLATION

Install overhead coiling doors and operating equipment complete with necessary hardware,
anchors, inserts, hangers, and equipment supports; according to manufacturer's written
instructions and as specified.

Power-Operated Doors: Install according to UL 325.

Adjust hardware and moving parts to function smoothly so that doors operate easily, free of
warp, twist, or distortion. Lubricate bearings and sliding parts as recommended by
manufacturer. Adjust seals to provide tight fit around entire perimeter.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain overhead coiling doors.

END OF SECTION 083323

OVERHEAD COILING DOORS 083323 -5



THIS PAGE INTENTIONALLY LEFT BLANK FOR DUPLEX PRINTING



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

Section includes mechanical door hardware for swinging doors.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Other Action Submittals:

1. Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing
fabrication and assembly of door hardware, as well as installation procedures and

diagrams. Coordinate final door hardware schedule with doors, frames, and related work
to ensure proper size, thickness, hand, function, and finish of door hardware.

a. Format: Use same scheduling sequence and format and use same door humbers
as in the Contract Documents.

b. Content: Include the following information:
1) Identification number, location, hand, fire rating, size, and material of each

door and frame.

2) Locations of each door hardware set, cross-referenced to Drawings on floor
plans and to door and frame schedule.

3) Complete designations, including name and manufacturer, type, style,
function, size, quantity, function, and finish of each door hardware product.

2. Keying Schedule: Prepared by or under the supervision of Installer, detailing Owner's
final keying instructions for locks.
QUALITY ASSURANCE

Installer Qualifications: Supplier of products and an employer of workers trained and approved
by product manufacturers.

Means of Egress Doors: Latches do not require more than 15 Ibf (67 N) to release the latch.
Locks do not require use of a key, tool, or special knowledge for operation.

Keying Conference: Conduct conference at Project site to comply with Owner's maintenance
requirements.

DELIVERY, STORAGE, AND HANDLING

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
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15 WARRANTY
A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Warranty Period: 3 years from date of Substantial Completion, except manual closer
warranty shall be 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

2.3

A.

2.4

A.

B.

2.5

A.

B.

SCHEDULED DOOR HARDWARE

Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article

to comply with requirements in this Section. Provide quantity, item, size, finish or color

indicated, and products complying with BHMA designations referenced.

HINGES

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

doors and hollow-metal frames.

MECHANICAL LOCKS

Mortise Locks: BHMA A156.13; Security Grade 1; stamped steel case with steel or brass parts;

Series 1000. Provide lockset style and lever handle type to match locksets on existing adjacent

building as manufacturred by Yale Security Inc.; an ASSA ABLOY Group Company.

1. 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.

2. Function: Verify locking function with Owners Representative prior to placing order.

LOCK CYLINDERS

Lock Cylinders: Provide only Primus system by Schlage Commercial Lock Division to match
Owner's existing locking system.

Construction Cores: Provide construction cores that are replaceable by permanent cores.
Provide one construction master key.

KEYING

Keying System: Master key or grand master key locks to Owner's existing system.

Keys: Nickel silver.
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2.6

2.7

2.8

2.9

2.10

211

1. Stamping: Permanently inscribe each key with a visual key control number and include
notation "DO NOT DUPLICATE."
2. Quantity: Provide 4 cylinder change keys.

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 recommendations 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.

DOOR GASKETING

Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. m/s
per m) of crack length for gasketing as tested according to ASTM E 283; with resilient or flexible
seal strips that are easily replaceable and readily available from stocks maintained by
manufacturer.

THRESHOLDS

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

METAL PROTECTIVE TRIM UNITS

Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick
stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.

AUXILIARY DOOR HARDWARE
Auxiliary Hardware: BHMA A156.16.
Rain Drips:

1. Door Rain Drips: Approximately 38 mm high by 16 mm 1-1/2 inch high by 5/8 inch
projection. Align bottom with bottom edge of door.

2. Overhead Rain Drips: Approximately 38 mm high by 64 mm 1-1/2 inch high by 2-1/2 inch
projection, with length equal to overall width of door frame. Align bottom with door frame
rabbet.

FABRICATION

Fasteners: Provide door hardware manufactured to comply with published templates prepared
for machine, wood, and sheet metal screws. Provide screws that comply with commercially
recognized industry standards for application intended, except aluminum fasteners are not
permitted. Provide Phillips flat-head screws with finished heads to match surface of door
hardware, unless otherwise indicated.
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2.12

A.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed,
except for units already specified with concealed fasteners. Do not use through bolts for
installation where bolt head or nut on opposite face is exposed unless it is the only
means of securely attaching the door hardware. Where through bolts are used on hollow
door and frame construction, provide sleeves for each through bolt.

2. Spacers or Sex Bolts: For through bolting of hollow-metal doors.

FINISHES

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

PART 3 - EXECUTION

3.1

INSTALLATION

Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames
according to ANSI/SDI A250.6.

Mounting Heights: Mount door hardware units at heights in accordance with ANSI/SDI A250.8
unless otherwise indicated or required to comply with governing regulations.

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.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.
2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space

fasteners and anchors according to industry standards.

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.

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

Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

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

HW-1 (Door 101):

3 pr Hinges
lea Lockset
lea Cylinder
lea Closer
lea Kick Plate
1. 1 set Weatherstripping
lea Door Shoe w/Drip
lea OH Rain Drip

END OF SECTION 087100

DOOR HARDWARE

A5111 4.5 x 4.5 NRP
F14 (Store Door)

As specified

C02021 x HO

J102 x B3E

R3Y165 (Head & Jamb)
ROY536

As Specified

630
630
630
689
630
628

628

3764A
March 10, 2014
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SECTION 09 91 10 - PAINTING

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

Section includes surface preparation and the application of paint systems on the following
substrates:

Concrete exposed walls.
Concrete masonry units (CMU).
Steel.

Galvanized metal.

Concrete floors.

aorpONE

DEFINITIONS

Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to
ASTM D 523.

Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according
to ASTM D 523.

Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

ACTION SUBMITTALS

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

Samples: For each type of paint system and each color and gloss of topcoat. Provide 12 inch
by 12 inch sample of actual paint on hardboard backing of each color.

Product List: For each product indicated. Include printout of current "MPI Approved Products
List" for each product category specified, with the proposed product highlighted.
MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents. Provide 1 gallon of each
material and color applied.

PAINTING
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PART 2 - PRODUCTS

21

C.

D.

m

PAINT, GENERAL

MPI Standards: Provide products that comply with MPI standards indicated and that are listed in
its "MPI Approved Products List."

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

Benjamin Moore & Co.

Color Wheel Paints & Coatings.
ICI Paints.

Kelly-Moore Paints.

Porter Paints.

PPG Architectural Finishes, Inc.
Sherwin-Williams Co. (The).

NogkrwbE

Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

Material Quality: Provide manufacturer's best-quality paint material of the various coating types
specified. Paint-material containers not displaying manufacturer's product identification will not
be acceptable.

VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction.

Colors: As indicated in a color schedule.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.
B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:
1. Concrete: 12 percent.
2. Masonry (Clay and CMU): 12 percent.
C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.
D. Proceed with coating application only after unsatisfactory conditions have been corrected.
PAINTING
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1. Application of coating indicates acceptance of surfaces and conditions.
3.2 PREPARATION

3.3

3.4

3.5

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

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.
APPLICATION

Apply paints according to manufacturer's written instructions and 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.

CLEANING AND PROTECTION

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.

PAINTING SCHEDULE

Concrete Floor Substrates:

1. Water-Based Clear Sealer System:
a. Prime Coat: Sealer, water based, for concrete floors, MPI #99.
b. Intermediate Coat: Sealer, water based, for concrete floors, MPI #99.

Concrete Floor Substrates (Option): Refer to Section 09 96 00 High-Performance Coatings.

CMU/Concrete Wall Substrates:

1. Latex over Alkali-Resistant Primer System:
a. Prime Coat: Primer, alkali resistant, water based, MPI #3.
b. Intermediate Coat: Latex, exterior, matching topcoat.
C. Topcoat: Latex, exterior, low sheen (Gloss Level 3-4), MPI #15.

Steel Substrates:

PAINTING
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1. Alkyd System (for doors, door frames and miscellaneous metals):
a. Prime Coat: Shop primer specified in Section where substrate is specified.
b. Intermediate Coat: Exterior alkyd enamel matching topcoat.

C. Topcoat: Alkyd, exterior, semi-gloss (Gloss Level 5), MPI #94.

2. Latex-based Dryfall (for exposed metal structure ceilings):
a. Prime Coat: Shop primer specified in Section where substrate is specified.
b. Intermediate Coat: N/A.

C. Topcoat: Latex dryfall, flat-gloss (Gloss Level 1), MPI #133.
E. Galvanized-Metal Substrates:

1. Alkyd System:

a. Prime Coat (Shop): Shop primer specified in Section where substrate is specified
or, if not shop primed,

b. Prime Coat (Field): Primer, galvanized metal, as recommended in writing by
topcoat manufacturer for exterior use on galvanized-metal substrates with topcoat
indicated.

c. Intermediate Coat: Exterior alkyd enamel matching topcoat.

d. Topcoat: Alkyd, exterior, semi-gloss (Gloss Level 5), MPI #94.

END OF SECTION 09 91 10
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SECTION 09 96 00 - HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

11

A.

B.

1.2

A.

B.

1.3

A.

B.

1.4

A.

SUMMARY

Section includes surface preparation and application of high-performance coating systems on
concrete floors.

Work of this section is an Optional Bid item and shall be provided in lieu of Base Bid sealer coat
if accepted by the Owner.

DEFINITIONS

Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

ACTION SUBMITTALS

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

Samples: For each type of coating system and in each color and gloss of topcoat indicated.
Submit minimum 12 inch by 12 inch size samples of actual coatings on cement board.
MAINTENANCE MATERIAL SUBMITTALS

Furnish one gallon of extra materials, from the same product run, that match products installed

and that are packaged with protective covering for storage and identified with labels describing
contents.

PART 2 - PRODUCTS

21

A.

B.

HIGH-PERFORMANCE COATINGS, GENERAL

Characteristics: Single component aliphatic moisture-curing polyurethane traffic-bearing floor
finish, exterior type with good UV resistance, abrasion resistance, color retention, gloss
retention, and good resistance to acids, alkalis, solvents, strong cleaners and sanitizers, fuel
and chemicals.

1. Prime coat must fill surface pores with a total dry-film thickness of not less than 2 mils.
2. Finish coat must be a polyurethane-based material of not less than 40 mils.

Products: Subject to compliance with requirements, available products that may be incorporated
into the Work include, but are not limited to the following products:

HIGH-PERFORMANCE COATINGS 099600-1
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1. AVM System 680SF by AVM Industries.
2. Sikalastic 710/715 by Sika.
3. Sonoguard, a BASF Company.

C. Material Compatibility:
1. Provide materials for use within each coating system that are compatible with one

another and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a coating system, provide products recommended in writing by
manufacturers of topcoat for use in coating system and on substrate indicated.
3. Provide products of same manufacturer for each coat in a coating system.

D. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction.
E. Colors: As scheduled in drawings or, if not scheduled, as selected by Owner from
Manufacturers full line of standard colors.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

1. Maximum Moisture Content of Substrates: Concrete floor slab shall have maximum 12
percent moisture content when measured with an electronic moisture meter unless
otherwise approved in writing by coating manufacturer.

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

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

1. Beginning coating application constitutes Contractor's acceptance of substrates and
conditions.
3.2 PREPARATION
A. Comply with manufacturer's written instructions applicable to substrates indicated.
B. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil,

grease, and incompatible paints and encapsulants. Use SSPC SP 7/NACE No.4 (NACE No. 4),
"Brush-Off Blast Cleaning" for abrasive cleaning unless approved by manufacturer to use high
pressure water blasting.

3.3 APPLICATION

A. Apply high-performance coatings according to manufacturer's written instructions and
recommendations. Do not perform painting in damp or rainy weather.

HIGH-PERFORMANCE COATINGS 099600 -2
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B.

3.4

Application of coatings must be done by skilled applicators. Apply coatings to clean and
properly prepared surfaces. Apply coatings carefully with clean, high-quality application
equipment. Allow sufficient time between primer and top coats to ensure complete drying and
curing.

Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color
breaks.

CLEANING AND PROTECTION
Protect work of other trades against damage from coating operation. Correct damage by
cleaning, repairing, replacing, and recoating, 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 coated surfaces.

END OF SECTION 09 96 00
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SECTION 10 14 19 - DIMENSIONAL LETTER SIGNAGE

PART 1 - GENERAL

11

A.

1.2

A.

B.

13

A.

1.4

A.

15

A.

SUMMARY

Section includes cutout dimensional characters.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For dimensional letter 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
others, and accessories.

3. Show message list, typestyles, graphic elements, and layout for each sign at least half
size.

INFORMATIONAL SUBMITTALS

Sample warranty.

CLOSEOUT SUBMITTALS

Maintenance data.

WARRANTY

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

1. Warranty Period: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

DIMENSIONAL CHARACTERS

Cutout Characters: Characters with uniform faces; square-cut, smooth, eased edges; precisely
formed lines and profiles; and as follows:

1. Character Material: Sheet or plate aluminum.
2. Character Height: As indicated].
3. Thickness: 0.25 inch (6.35 mm).

DIMENSIONAL LETTER SIGNAGE 101419-1
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2.2

2.3

A.

A.

4.

5.

March 10, 2014

Finish: Baked-Enamel or Powder-Coat Finish of Manufacturer's standard, in color as
selected by Architect from manufacturer's full range.
Mounting: Concealed studs.

ACCESSORIES

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

1.
2.
3

Use concealed fasteners and anchors unless indicated to be exposed.

For exterior exposure, furnish nonferrous-metal or stainless-steel devices.

Sign Mounting Fasteners: Concealed Studs: Concealed (blind), threaded studs welded
or brazed to back of sign material, screwed into back of sign assembly, or screwed into
tapped lugs cast integrally into back of cast sign material, unless otherwise indicated.

FABRICATION

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

1.

2.

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

Provide rebates, lugs, and brackets 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.

PART 3 - EXECUTION

3.1

A.

B.

C.

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.

Before installation, verify that sign surfaces are clean and free of materials or debris that
would impair installation.

Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout,
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

Mounting Methods:

1.

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

Remove temporary protective coverings and strippable films as signs are installed.

END OF SECTION 10 14 19
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SECTION 10 14 23 - PANEL SIGNAGE

PART 1 - GENERAL

11

A.

1.2

A.

B.

13

A.

1.4

A.

15

A.

SUMMARY

Section includes panel signs.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For panel 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
others, and accessories.

3. Show message list, typestyles, graphic elements, including raised characters and Braille,

and layout for each sign at least half size.

INFORMATIONAL SUBMITTALS

Sample warranty.

CLOSEOUT SUBMITTALS

Maintenance data.

WARRANTY

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

1. Warranty Period: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

SIGNS

Panel Sign: Aluminum panel sign with smooth, uniform surfaces; with message and characters
having uniform faces, sharp corners, and precisely formed lines and profiles; finish of baked
enamel or powder coat; and surface applied graphics of applied baked enamel or powder coat.

1. Sign-Panel Perimeter: Finish edges square cut and smooth.

2. Mounting: Surface mounted to wall with concealed anchors.

PANEL SIGNAGE 101423-1
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2.2 ACCESSORIES
A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signage,

noncorrosive and compatible with each material joined, and complying with the following:

1. Use concealed fasteners and anchors.
2. For exterior exposure, furnish nonferrous-metal or stainless-steel devices unless
otherwise indicated.
3. Sign Mounting Fasteners: Concealed (blind), threaded studs welded or brazed to back of
sign material or screwed into back of sign assembly, unless otherwise indicated.
2.3 FABRICATION

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

1.

2.

oA

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

Provide welds and brazes behind finished surfaces without distorting or discoloring
exposed side. Clean exposed welded and brazed connections of flux, and dress exposed
and contact surfaces.

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

Internally brace signs for stability and for securing fasteners.

Provide rebates, lugs, and brackets necessary to assemble components and to attach to
existing work. Drill and tap for required fasteners.

PART 3 - EXECUTION

3.1 INSTALLATION

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

1.

2.

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.

Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout,
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

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.

a. 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.

b. 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.
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C. Remove temporary protective coverings and strippable films as signs are installed.

END OF SECTION 10 14 23
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SECTION 10 44 16 - FIRE EXTINGUISHERS

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

1.4

A.

1.5

A.

SUMMARY

Section includes portable, hand-carried fire extinguishers and mounting brackets for fire
extinguishers.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace fire extinguishers that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

B.

2.2

A.

PERFORMANCE REQUIREMENTS

NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable
Fire Extinguishers.”

Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent
testing agency acceptable to authorities having jurisdiction.

PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

Fire Extinguishers: Type, size, and capacity for each indicated.

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

FIRE EXTINGUISHERS 104416-1
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a. Ansul Incorporated.
b. JL Industries, Inc.; a division of the Activar Construction Products Group.
C. Kidde Residential and Commercial Division; Subsidiary of Kidde plc.
d. Larsens Manufacturing Company.
2. Instruction Labels: Include pictorial marking system complying with NFPA 10,
Appendix B.

B.

2.3

A.

B.

Carbon Dioxide Type: UL-rated 10-B:C, 10-lb (4.5-kg) nominal capacity, with carbon dioxide in
manufacturer's standard enameled-metal container.

MOUNTING BRACKETS
Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire
extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers

indicated.

Identification: Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location. Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red
letter decals applied to mounting surface.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION
Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged fire extinguishers.

Install fire extinguishers and mounting brackets in locations indicated and in compliance with
requirements of authorities having jurisdiction.

Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations
indicated.

END OF SECTION 10 44 16
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.

C. Stencils.

D. Pipe Markers.

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating: Identification painting.

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 2007.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2001
(Reapproved 2007).

1.04 SUBMITTALS

A. All submittals shall be submitted through Architect of Record.
B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model humber.

D. Product Data: Provide manufacturers catalog literature for each product required.

m

Manufacturer's Installation Instructions: Indicate special procedures, and installation.
F. Project Record Documents: Record actual locations of tagged valves.

PART 2 PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

Control Panels: Nameplates.

Major Control Components: Nameplates.
Piping: Tags.

Pumps: Nameplates.

Relays: Tags.

Small-sized Equipment: Tags.

Tanks: Nameplates.

IeTmMoUOw®»

Valves: Tags and ceiling tacks where located above lay-in ceiling.
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2.02 NAMEPLATES

A. Manufacturers:
1. Kolbi Pipe Marker Co.:
2.  Seton Identification Products:
3. Substitutions: With Owner/Engineer written approval.

B. Description: Laminated three-layer plastic with engraved letters.
1. Letter Color: White.
2.  Letter Height: 1/4 inch (6 mm).
3.  Background Color: Black.
4.  Plastic: Conform to ASTM D709.

2.03 TAGS

A. Manufacturers:
1. Advanced Graphic Engraving:
2.  Brady Corporation:
3. Kolbi Pipe Marker Co.:
4.  Seton Identification Products:
5. Substitutions: WIth Owner/Engineer written approval.

B. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch (40 mm) diameter.

C. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with
smooth edges.

D. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.

2.04 STENCILS

A.

Manufacturers:

1. Brady Corporation:

2.  Kolbi Pipe Marker Co.:

3.  Seton Identification Products:

4.  Substitutions: With Owner/Engineer written approval.

Stencils: With clean cut symbols and letters of following size:

1. 3/4to 1-1/4 inch (20-30 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 1/2 inch (15 mm) high letters.

2. 1-1/2to 2 inch (40-50 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 3/4 inch (20 mm) high letters.

3. 2-1/2to 6 inch (65-150 mm) Outside Diameter of Insulation or Pipe: 12 inch (300 mm)
long color field, 1-1/4 inch (30 mm) high letters.

4.  Ductwork and Equipment: 2-1/2 inch (65 mm) high letters.

Stencil Paint: As specified in Section 09 90 00, semi-gloss enamel, colors conforming to ASME
A13.1.

2.05 PIPE MARKERS

A.

Manufacturers:
1. Brady Corporation:
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w

2.  Kolbi Pipe Marker Co.:

3. MIFAB, Inc.:

4.  Seton Identification Products:

5.  Substitutions: With Owner/Engineer written approval.

Comply with ASME A13.1.

Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches (150 mm) wide by 4 mil (0.10 mm) thick, manufactured for direct burial
service.

Color code as follows:
1. Compressed Air: Blue with white letters.

PART 3 EXECUTION

3.01 PREPARATION

A.

Degrease and clean surfaces to receive adhesive for identification materials.

3.02 INSTALLATION

A.

B.

Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade,
directly above buried pipe.

Use tags on piping 3/4 inch (20 mm) diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3. Locate identification not to exceed 20 feet (6 m) on straight runs including risers and
drops, adjacent to each valve and Tee, at each side of penetration of structure or
enclosure, and at each obstruction.

Install ductwork with plastic nameplates. Identify with air handling unit identification number and
area served. Locate identification at air handling unit, at each side of penetration of structure or
enclosure, and at each obstruction.

END OF SECTION
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SECTION 22 07 19 - PLUMBING PIPING INSULATION

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.

Piping insulation.
Jackets and accessories.

1.02 RELATED REQUIREMENTS

COow>»

Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
Section 09 90 00 - Painting and Coating: Painting insulation jacket.

Section 22 10 05 - Plumbing Piping: Placement of hangers and hanger inserts.
Section 23 21 13 - Hydronic Piping: Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS

A.

w

z - x o

ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2010.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2007.

ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
[Metric]; 2007.

ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010.

ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007.

ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007.

ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2010.

ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
20009.

ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2008.

ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2007el.
ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2007.
ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2010a.

ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for
Nominal Sizes of Pipe and Tubing (NPS System); 2010.

ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation; 2009.

ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation; 2010.

ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008.
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Q. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded
Rubber; 2007.

R. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2006.

S. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

T. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010.

U. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

V. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;

Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

1.04 SUBMITTALS

All submittals shall be submitted through Architect of Record.

Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

Samples: Submit two samples of any representative size illustrating each insulation type.

Manufacturer's Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A.

B.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

Applicator Qualifications: Company specializing in performing the type of work specified in this
section with minimum 5 years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS

A.
B.

Maintain ambient conditions required by manufacturers of each product.
Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2 PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A.

Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.
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2.02 GLASS FIBER

A.

Manufacturers:

1. Knauf Insulation:

2. Johns Manville Corporation:
3. Owens Corning Corp:

4. CertainTeed Corporation;:

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. 'K'('Ksi') value: ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).
2.  Maximum service temperature: 850 degrees F (454 degrees C).

3. Maximum moisture absorption: 0.2 percent by volume.

Insulation: ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.

1. 'K'('Ksi') value: ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).

2.  Maximum service temperature: 650 degrees F (343 degrees C).

3. Maximum moisture absorption: 0.2 percent by volume.

Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches (0.029 ng/Pa s m).

Tie Wire: 0.048 inch (1.22 mm) stainless steel with twisted ends on maximum 12 inch (300 mm)
centers.

2.08 CELLULAR GLASS

A.

B.

Manufacturers:
1. Pittsburgh Corning Corporation:
2. Substitutions: With Owner/Engineer written approval.

Insulation: ASTM C552, Grade 1.

1. 'K'('Ksi') value: 0.37 at 100 degrees F (0.053 at 38 degrees C).
2. Service Temperature: Up to 900 degrees F (482 degrees C).

3. Water Vapor Permeability: 0.005 perm inch (0.007 ng/Pa s m).
4.  Water Absorption: 0.2 percent by volume, maximum.

2.04 POLYETHYLENE

A.

Manufacturers:
1. Armacell International:
2. Substitutions: With Owner/Engineer written approval.

Insulation: Flexible closed-cell polyethylene tubing, slit lengthwise for installation, complying

with applicable requirements of ASTM D1056.

1. 'K'(Ksi) value: ASTM C177; 0.25 at 75 degrees F (0.036 at 24 degrees C).

2 Maximum Service Temperature: 200 degrees F (93 degrees C).

3. Density: 2 Ib/cu ft (32 kg/cu m).

4. Maximum Moisture Absorption: 1.0 percent by volume.

5 Moisture Vapor Permeability: 0.05 perm inch (0.073 ng/Pa s m), when tested in
accordance with ASTM E96/E96M.

6. Connection: Contact adhesive.
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2.05 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:
1. Armacell International:
2. Substitutions: With Owner/Engineer written approval.

B. Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534
Grade 3; use molded tubular material wherever possible.
1. Minimum Service Temperature: -40 degrees F (-40 degrees C).
2. Maximum Service Temperature: 220 degrees F (104 degrees C).
3.  Connection: Waterproof vapor barrier adhesive.

2.06 JACKETS

A. PVC Plastic.

1. Manufacturers:
a. Johns Manville Corporation:
b. Substitutions: With Owner/Engineer written approval.

2. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F (-18 degrees C).
b. Maximum Service Temperature: 150 degrees F (66 degrees C).
c. Moisture Vapor Permeability: 0.002 perm inch (0.0029 ng/Pa s m), maximum, when

tested in accordance with ASTM E96/E96M.

d. Thickness: 10 mil (0.25 mm).
e. Connections: Brush on welding adhesive.
a. Compatible with insulation.

B. Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness: 0.016 inch (0.40 mm) sheet.

2. Finish: Smooth.

3. Joining: Longitudinal slip joints and 2 inch (50 mm) laps.

4.  Fittings: 0.016 inch (0.4 mm) thick die shaped fitting covers with factory attached
protective liner.
Metal Jacket Bands: 3/8 inch (10 mm) wide; 0.015 inch (0.38 mm) thick aluminum.
Metal Jacket Bands: 3/8 inch (10 mm) wide; 0.010 inch (0.25 mm) thick stainless steel.

oo

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

Install in accordance with manufacturer's instructions.
Install in accordance with NAIMA National Insulation Standards.
Exposed Piping: Locate insulation and cover seams in least visible locations.

©oow>»

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.
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E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1.

Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. Inserts and Shields:

1.
2.
3.
4

5.

Application: Piping 1-1/2 inches (40 mm) diameter or larger.

Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

Insert location: Between support shield and piping and under the finish jacket.

Insert configuration: Minimum 6 inches (150 mm) long, of same thickness and contour as
adjoining insulation; may be factory fabricated.

Insert material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, refer to Section 07 84 00.

H. Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

3.03 SCHEDULES

A. Plumbing Systems:

1.

Domestic Cold Water Supply:
a. Cellular Glass Insulation:
1) Pipe Size Range: 2 inch.
2) Thickness: 1 inch.
b. Polyethylene Insulation:
1) Pipe Size Range: 3/4-11/2 inch.
2) Thickness: 1/2 inch.

END OF SECTION
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SECTION 22 10 05 - PLUMBING PIPING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Storm water.

1.02 RELATED REQUIREMENTS

Section 31 23 16 - Excavation.

Section 31 23 23 - Fill.

Section 31 23 16.13 - Trenching.

Section 33 13 00 - Disinfecting of Water Utility Distribution.

Section 09 90 00 - Painting and Coating.

Section 22 05 53 - Identification for Plumbing Piping and Equipment.
Section 22 07 19 - Plumbing Piping Insulation.

G Mmoo w>

1.03 REFERENCE STANDARDS

A. ANSI Z21.22 - American National Standard for Relief Valves and Automatic Gas Shutoff
Devices for Hot Water Supply Systems; 1999, and addenda A&B (R2004).

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The
American Society of Mechanical Engineers; 2005.

C. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical
Engineers; 1998 (R2006).

D. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers;
1998 (R2006).

E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of
Mechanical Engineers; 2001 (R2005) (ANSI B16.18).

F. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The
American Society of Mechanical Engineers; 2001 (R2005).

G. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV; The American Society
of Mechanical Engineers; 2002.

H. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; The American Society of
Mechanical Engineers; 2006.

I.  ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings -
DWYV; The American Society of Mechanical Engineers; 2007.

J.  ASME B31.1 - Power Piping; The American Society of Mechanical Engineers; 2007
(ANSI/ASME B31.1).

ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers; 1968.

L. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008
(ANSI/ASME B31.9).
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ASME (BPV 1V) - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of
Heating Boilers; The American Society of Mechanical Engineers; 2007.

ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing
Qualifications; The American Society of Mechanical Engineers; 2010.

ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999
(Reapproved 2009).

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2010.

ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2009.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2009.

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2011.

ASTM A269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service; 2010.

ASTM B32 - Standard Specification for Solder Metal; 2008.

ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2010.
ASTM B43 - Standard Specification for Seamless Red Brass Pipe, Standard Sizes; 2009.
ASTM B68 - Standard Specification for Seamless Copper Tube, Bright Annealed; 2011.

ASTM B68M - Standard Specification for Seamless Copper Tube, Bright Annealed (Metric);
2011.

ASTM B75 - Standard Specification for Seamless Copper Tube; 2002 (Reapproved 2010).

ASTM B75M - Standard Specification for Seamless Copper Tube (Metric); 1999 (Reapproved
2005).

ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.
ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005.

ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2008.

ASTM B302 - Standard Specification for Threadless Copper Pipe, Standard Sizes; 2007.
ASTM B306 - Standard Specification for Copper Drainage Tube (DWYV); 2009.

ASTM C4 - Standard Specification for Clay Drain Tile and Perforated Clay Drain Tile; 2004
(Reapproved 2009).

ASTM C14 - Standard Specification for Concrete Sewer, Storm Drain, and Culvert Pipe; 2007.

ASTM C14M - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe [Metric]; 2007.

ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe; 2011.

ASTM C76M - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe (Metric); 2011.

ASTM C425 - Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings;
2004 (Reapproved 2009).

ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber
Gaskets; 2010.

ASTM C443M - Standard Specification for Joints for Circular Concrete Culvert and Sewer Pipe,
Using Rubber Gaskets (Metric); 2010.
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BD.

BE.

BF.

BG.

BH.

BI.

BJ.

BK.

BL.

ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2009a.

ASTM C700 - Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength,
and Perforated; 2011.

ASTM C1053 - Standard Specification for Borosilicate Glass Pipe and Fittings for Drain, Waste,
and Vent (DWYV) Applications; 2000 (Reapproved 2010).

ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2006.

ASTM D2235 - Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings; 2004 (Reapproved 2011).

ASTM D2239 - Standard Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter; 2003.

ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2009.

ASTM D2447 - Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and
80, Based on Outside Diameter; 2003.

.ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 40; 2006.

ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings; 2011el.

ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2004 (Reapproved 2009).

ASTM D2609 - Standard Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic
Pipe; 2002 (Reapproved 2009).

ASTM D2661 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe and Fittings; 2008.

ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings; 2010.

ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2001 (Reapproved 2009).

ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing; 2010.

ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2011.

ASTM D2751 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe
and Fittings; 2005.

ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2009b.

ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl
Chloride) (PVC) Pipe and Fittings; 1996 (Reapproved 2010).

ASTM D2996 - Standard Specification for Filament-Wound "Fiberglass” (Glass-Fiber-
Reinforced Thermosetting-Resin) Pipe; 2001 (Reapproved 2007).

ASTM D2997 - Standard Specification for Centrifugally Cast "Fiberglass" (Glass-Fiber-
Reinforced Thermosetting-Resin) Pipe; 2001 (Reapproved 2007).

ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2008.

ASTM D3262 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-
Resin) Sewer Pipe; 2006.
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CD.

CE.

CF.

CG.

CH.

Cl.

ASTM D3517 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-
Resin) Pressure Pipe; 2006.

ASTM D3754 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-
Resin) Sewer and Industrial Pressure Pipe; 2006.

ASTM D3840 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-
Resin) Pipe Fittings for Nonpressure Applications; 2010.

ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2009.

ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2009.

ASTM F439 - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2009.

ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe, Schedules 40 and 80; 2009.

ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe (SDR-PR); 2009.

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2010.

ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2010.

ASTM F628 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe with a Cellular Core; 2008.

ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic
Gravity Sewer Pipe and Fittings; 2008.

ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2010.

ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-
Water Distribution Systems; 2007.

ASTM F1281 - Standard Specification for Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe; 2007.

ASTM F1282 - Standard Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE)
Composite Pressure Pipe; 2010.

AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American
Welding Society; 2004 and errata.

AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; American Water
Works Association; 2005 (ANSI/AWWA C105/A21.5).

AWWA C110/A21.10 - American National Standard for Ductile-Iron and Gray-Iron Fittings, 3 In.
Through 48 In. (75 mm Through 1200 mm), for Water and Other Liquids; American Water
Works Association; 2008.

AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings;
American Water Works Association; 2007 (ANSI/AWWA C111/A21.11).

AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast, for Water; American Water Works
Association; 2009 (ANSI/AWWA C151/A21.51).

AWWA C606 - Standard Specification for Grooved and Shouldered Joints; American Water
Works Association; 2006.

AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005
(ANSI/AWWA C651).
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Cu.

CV.
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CX.

CY.

CzZ.

DA.
DB.
DC.
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AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 In. Through 12 In. (100 mm Through
300 mm), for Water Distribution; American Water Works Association; 2007 (ANSI/AWWA
C900).

AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13 mm) Through 3 In. (76
mm), for Water Service; American Water Works Association; 2008.

AWWA C950 - Fiberglass Pressure Pipe; American Water Works Association; 2007
(ANSI/JAWWA C950).

CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2005.

CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Saoll
Pipe Institute; 2004

ICC-ES ACO1 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2009.

ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
Elements; 2006.

ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2010.

ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2009.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc.; 2009.

MSS SP-67 - Butterfly Valves; Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc.; 2002a.

MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2006.

MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2005.

MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2005a.

MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization
Society of the Valve and Fittings Industry, Inc.; 2008.

MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2002.

MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 1996.

NFPA 54 - National Fuel Gas Code; National Fire Protection Association; 2009.
NFPA 58 - Liquefied Petroleum Gas Code; National Fire Protection Association; 2011.
NSF 61 - Drinking Water System Components - Health Effects; 2012.

PPI TR4 - PPI Listing of Hydrostatic Design Basis (HDB), Strength Design Basis, Pressure
Design Basis (PDB) and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping
Materials or Pipe; Plastics Pipe Institute; 2011

1.04 SUBMITTALS

A.
B.

All submittals shall be submitted through Architect or Record.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.
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C. Shop Drawings: For non-penetrating rooftop supports, submit detailed layout developed for this
project, with design calculations for loadings and spacings.

D. Project Record Documents: Record actual locations of valves.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.
B. Valves: Manufacturer's name and pressure rating marked on valve body.

C. Welding Materials and Procedures: Conform to ASME (BPV IX) and applicable state labor
regulations.

D. Welder Qualifications: Certified in accordance with ASME (BPV IX).

E. Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

w

Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

PART 2 PRODUCTS

2.01 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING

A. Castlron Pipe: ASTM A74 extra heavy weight.
1. Fittings: Cast iron.
2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets
or lead and oakum.
B. Cast Iron Pipe: CISPI 301, hubless.
1.  Fittings: Cast iron.
2. Joints: CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies.
C. PVC Pipe: ASTM D2665 or ASTM D3034.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.
D. PVC Pipe: ASTM D2665, ASTM D3034, or ASTM F679.
1. Fittings: PVC.
2. Joints: Push-on, using ASTM F477 elastomeric gaskets.
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2.02 SANITARY SEWER PIPING, ABOVE GRADE

A.

Cast Iron Pipe: CISPI 301, hubless, service weight.
1.  Fittings: Cast iron.
2. Joints: CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assembilies.

Copper Tube: ASTM B306, DWV.
1. Fittings: ASME B16.29, wrought copper, or ASME B16.32, sovent.
2. Joints: ASTM B32, alloy Sn50 solder.

Copper Tube: ASTM B88 (ASTM B88M), Type K (A).
1. Fittings: ASME B16.29, wrought copper, or ASME B16.32, sovent.
2. Joints: ASTM B32, alloy Sn50 solder.

Copper Pipe: ASTM B 42.
1. Fittings: ASME B16.23, cast bronze, or ASME B16.29, wrought copper.
2. Joints: ASTM B32, alloy Sn50 solder.

Brass Pipe: ASTM B43, chrome plated.
1. Fittings: ASME B16.23, cast bronze, chrome plated.
2. Joints: Mechanical compression.

PVC Pipe: ASTM D2729.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

PVC Pipe: ASTM D2665.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

PVC Pipe: ASTM D1785 Schedule 40, or ASTM D2241 SDR 26 for not less than 150 psi (1 034
kPa) pressure rating.

1. Fittings: ASTM D2466, PVC.

2. Joints: Solvent welded, with ASTM D2564 Solvent cement.

2.03 WATER PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING

A.

C.

Copper Pipe: ASTM B42, hard drawn.
1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints: ASTM B 32, alloy Sn95 solder.

Copper Pipe: ASTM B42, annealed.
1. Fittings: ASME B16.26, cast bronze.
2. Joints: Flared.

Ductile Iron Pipe: AWWA C151/A21.51.
1. Fittings: Ductile or gray iron, standard thickness.
2. Joints: AWWA C111/A21.11, rubber gasket with 3/4 inch (19 mm) diameter rods.

2.04 WATER PIPING, ABOVE GRADE

A.

B.

Copper Tube: ASTM B88 (ASTM B88M), Type K (A), Drawn (H).

1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Fittings: Cast iron, coated.

3. Joints: ASTM B32, alloy Sn95 solder.

4.  Joints: Grooved mechanical couplings.

Steel Pipe: ASTM A53/A53M Schedule 40, galvanized, using one of the following joint types:
1. Threaded Joints: ASME B16.4 cast iron fittings.
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2. Grooved Joints: AWWA C606 grooved pipe, cast iron fittings, and mechanical couplings.
C. CPVC Pipe: ASTM D2846/D2846M, ASTM F441/F441M, or ASTM F442/F442M.
1. Fittings: CPVC; ASTM D2846/D2846M, ASTM F437, ASTM F438, or ASTM F439.
2. Joints: ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement.

2.05 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches (80 mm) and Under:

1.
2.

Ferrous pipe: Class 150 malleable iron threaded unions.
Copper tube and pipe: Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch (25 mm):

1.

2.

Ferrous pipe: Class 150 malleable iron threaded or forged steel slip-on flanges; preformed
neoprene gaskets.
Copper tube and pipe: Class 150 slip-on bronze flanges; preformed neoprene gaskets.

2.06 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1.

2.

S

If type of hanger or support for a particular situation is not indicated, select appropriate

type using MSS SP-58 recommendations.

Overhead Supports: Individual steel rod hangers attached to structure or to trapeze

hangers.

a. Cold and Hot Pipe Sizes 6 Inches (150 mm) and Over: Double hangers.

Trapeze Hangers: Welded steel channel frames attached to structure.

Vertical Pipe Support: Steel riser clamp.

Floor Supports: Concrete pier or steel pedestal with floor flange; fixture attachment.

Rooftop Supports for Low-Slope Roofs: Steel pedestals with bases that rest on top of

roofing membrane, not requiring any attachment to the roof structure and not penetrating

the roofing assembly, with support fixtures as specified; and as follows:

a. Bases: High density polypropylene.

b. Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing
assembly.

c. Steel Components: Stainless steel, or carbon steel hot-dip galvanized after
fabrication in accordance with ASTM A123/A123M.

d. Attachment/Support Fixtures: As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports; corrosion resistant material.

e. Height: Provide minimum clearance of 6 inches (150 mm) under pipe to top of
roofing.

B. Plumbing Piping - Drain, Waste, and Vent:

1.

n

ok

PO ApOD

Hangers for Pipe Sizes 1/2 Inch (15 mm) to 1-1/2 Inches (40 mm): Malleable iron,
adjustable swivel, split ring.

Hangers for Pipe Sizes 2 Inches (50 mm) and Over: Carbon steel, adjustable, clevis.
Wall Support for Pipe Sizes to 3 Inches (80 mm): Cast iron hook.

Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

lumbing Piping - Water:

Hangers for Pipe Sizes 1/2 Inch (15 mm) to 1-1/2 Inches (40 mm): Malleable iron,
adjustable swivel, split ring.

Hangers for Cold Pipe Sizes 2 Inches (50 mm) and Over: Carbon steel, adjustable, clevis.
Hangers for Hot Pipe Sizes 2 Inches (50 mm) to 4 Inches (100 mm): Carbon steel,
adjustable, clevis.

Wall Support for Pipe Sizes to 3 Inches (80 mm): Cast iron hook.

Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
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D.

Hanger Fasteners: Attach hangers to structure using appropriate fasteners, as follows:
Concrete Wedge Expansion Anchors: Complying with ICC-ES AC193.

Masonry Wedge Expansion Anchors: Complying with ICC-ES ACOL1.

Concrete Screw Type Anchors: Complying with ICC-ES AC193.

Masonry Screw Type Anchors: Complying with ICC-ES AC106.

Concrete Adhesive Type Anchors: Complying with ICC-ES AC308.

Other Types: As required.

ok wnpE

2.07 GATE VALVES

A.

Manufacturers:

1. Tyco Flow Control:

2. Conbraco Industries:

3. Nibco, Inc:

4.  Milwaukee Valve Company:

5.  Substitutions: With Owner/Engineer written approval.
u

1.

p To and Including 3 Inches (80 mm):
MSS SP-80, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw,
solid wedge disc, solder ends.

2 Inches (50 mm) and Larger:

1. MSS SP-70, Class 125, iron body, bronze trim, outside screw and yoke, handwheel, solid
wedge disc, flanged ends. Provide chain-wheel operators for valves 6 inches (150 mm)
and larger mounted over 8 feet (2400 mm) above floor.

2.08 BALL VALVES

A.

Manufacturers:

Tyco Flow Control: www.tycoflowcontrol.com.

Conbraco Industries: www.conbraco.com.

Grinnell Mechanical Products, a Tyco International Company: www.grinnell.com.
Nibco, Inc: www.nibco.com.

Milwaukee Valve Company: www.milwaukeevalve.com.

Substitutions: See Section 01 60 00 - Product Requirements.

Construction, 4 Inches (100 mm) and Smaller: MSS SP-110, Class 150, 400 psi (2760 kPa)
CWP, bronze, ductile iron, 304 stainless steel, chrome plated brass, regular port, teflon seats
and stuffing box ring, blow-out proof stem, lever handle with balancing stops, solder, threaded,
or grooved.

Construction, 4 Inches (100 mm) and Smaller: MSS SP-110, Class 150, 400 psi (2760 kPa)
CWP, bronze, two piece body, chrome plated brass ball, regular port, teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops, solder ends with union.
Construction, 4 Inches (100 mm) and Smaller: MSS SP-110, CWP, bronze, two piece body,
chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof stem,
lever handle with balancing stops, solder ends with union.

ok wbpE

2.09 SWING CHECK VALVES

A.

Manufacturers:

1. Tyco Flow Control: www.tycoflowcontrol.com.

2. Hammond Valve: www.hammondvalve.com.

3. Nibco, Inc: www.nibco.com.

4. Milwaukee Valve Company: www.milwaukeevalve.com.
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B.

C.

5.  Substitutions: See Section 01 60 00 - Product Requirements.

Up to 2 Inches (50 mm):
1. MSS SP-80, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder
ends.

Over 2 Inches (50 mm):
1. MSS SP-71, Class 125, iron body, bronze swing disc, renewable disc seal and seat,
flanged or grooved ends.

2.10 SPRING LOADED CHECK VALVES

A.

Manufacturers:

1. Tyco Flow Control: www.tycoflowcontrol.com.

2. Hammond Valve: www.hammondvalve.com.

3. Crane Co.: www.cranevalve.com.

4.  Milwaukee Valve Company: www.milwaukeevalve.com.

5.  Substitutions: See Section 01 60 00 - Product Requirements.

Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer
style ends.

2.11 WATER PRESSURE REDUCING VALVES

A.

Manufacturers:

1. Amtrol Inc: www.amtrol.com.

2. Cla-val Co: www.cla-val.com.

3. Watts Regulator Company: www.wattsregulator.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Up to 2 Inches (50 mm):
1. MSS SP-80, bronze body, stainless steel and thermoplastic internal parts, fabric
reinforced diaphragm, strainer, threaded single union ends.

Over 2 Inches (50 mm):
1. MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and seat disc, flanged.

2.12 RELIEF VALVES

A.

Pressure Relief:
1. Manufacturers:
a. Tyco Flow Control:
b. Cla-val Co:
c. Henry Technologies:
d. Watts Regulator Company:
e. Substitutions: See Section 01 60 00 - Product Requirements.
2. AGA Z21.22 certified, bronze body, teflon seat, steel stem and springs, automatic, direct
pressure actuated.

B. Temperature and Pressure Relief:

1. Manufacturers:
a. Cla-Vval Co:
b. Henry Technologies:
c. Watts Regulator Company:
d. Substitutions: See Section 01 60 00 - Product Requirements.

PLUMBING PIPING 22 10 05-10



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

2.  AGA Z21.22 certified, bronze body, teflon seat, stainless steel stem and springs,
automatic, direct pressure actuated, temperature relief maximum 210 degrees F (98.9
degrees C), capacity ASME (BPV V) certified and labelled.

2.13 STRAINERS

A.

Manufacturers:

1. Armstrong International, Inc:

2.  Green Country Filtration:

3. WEAMCO:

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Size 2 inch (50 mm) and Under:

1. Threaded brass body for 175 psi (1200 kPa) CWP, Y pattern with 1/32 inch (0.8 mm)
stainless steel perforated screen.

2. Class 150, threaded bronze body 300 psi (2070 kPa) CWP, Y pattern with 1/32 inch (0.8
mm) stainless steel perforated screen.

Size 1-1/2 inch (40 mm) to 4 inch (100 mm):
1. Class 125, flanged iron body, Y pattern with 1/16 inch (1.6 mm) stainless steel perforated
screen.

Size 5 inch (125 mm) and Larger:
1. Class 125, flanged iron body, basket pattern with 1/8 inch (3.2 mm) stainless steel
perforated screen.

PART 3 EXECUTION

3.01 EXAMINATION

A.

Verify that excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A.
B.
C.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt, on inside and outside, before assembly.
Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A.
B.
C.

m

Install in accordance with manufacturer's instructions.
Provide non-conducting dielectric connections wherever jointing dissimilar metals.

Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

Install piping to maintain headroom, conserve space, and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. Refer to Section 22 05 16.

Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Refer to Section 22 07 19.
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H.

A <«

CHAYPODTOZEC

Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors with Section 08 31 00.

Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

Provide support for utility meters in accordance with requirements of utility companies.

Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.
Refer to Section 09 90 00.

Excavate in accordance with Section 31 23 16.

Backfill in accordance with Section 31 23 23.

Install bell and spigot pipe with bell end upstream.

Install valves with stems upright or horizontal, not inverted.

Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood.
Install water piping to ASME B31.9.

Install fuel oil piping to ASME B31.9.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.

Sleeve pipes passing through partitions, walls and floors.

Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3.  Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches (100 mm).

4.  Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5.  Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above slab.

Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering
and adjacent work.

4.  Place hangers within 12 inches (300 mm) of each horizontal elbow.

5.  Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment. Design hangers for
pipe movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.

Provide copper plated hangers and supports for copper piping.

9. Prime coat exposed steel hangers and supports. Refer to Section 09 90 00. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

10. Provide hangers adjacent to motor driven equipment with vibration isolation; refer to
Section 22 05 48.

11. Support cast iron drainage piping at every joint.

©

3.04 APPLICATION

A.
B.

Use grooved mechanical couplings and fasteners only in accessible locations.
Install unions downstream of valves and at equipment or apparatus connections.
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C.

—Iemmo

Install brass male adapters each side of valves in copper piped system. Solder adapters to
pipe.

Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.
Install globe valves for throttling, bypass, or manual flow control services.

Provide lug end butterfly valves adjacent to equipment when provided to isolate equipment.
Provide spring loaded check valves on discharge of water pumps.

Provide plug valves in natural gas systems for shut-off service.

Provide flow controls in water recirculating systems where indicated.

3.05 TOLERANCES

A.

B.

Drainage Piping: Establish invert elevations within 1/2 inch (10 mm) vertically of location
indicated and slope to drain at minimum of 1/4 inch per foot (1:50) slope.

Water Piping: Slope at minimum of 1/32 inch per foot (1:400) and arrange to drain at low points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A.
B.
C.

m

- em

Disinfect water distribution system in accordance with Section 33 13 00.
Prior to starting work, verify system is complete, flushed and clean.

Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda
ash) or acid (hydrochloric).

Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to
obtain 50 to 80 mg/L residual.

Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

Maintain disinfectant in system for 24 hours.
If final disinfectant residual tests less than 25 mg/L, repeat treatment.
Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.07 SERVICE CONNECTIONS

A.

Provide new sanitary sewer services. Before commencing work check invert elevations
required for sewer connections, confirm inverts and ensure that these can be properly
connected with slope for drainage and cover to avoid freezing.

Provide new water service complete with approved reduced pressure backflow preventer and

water meter with by-pass valves, pressure reducing valve, and sand strainer.

1. Provide sleeve in wall for service main and support at wall with reinforced concrete bridge.
Calk enlarged sleeve and make watertight with pliable material. Anchor service main
inside to concrete wall.

2. Provide 18 gage (1.20 mm) galvanized sheet metal sleeve around service main to 6 inch
(150 mm) above floor and 6 feet (1800 mm) minimum below grade. Size for minimum of 2
inches (50 mm) of loose batt insulation stuffing.
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C. Provide new gas service complete with gas meter and regulators. Gas service distribution
piping to have initial minimum pressure of 7 inch wg (1.75 kPa). Provide regulators on each line
serving gravity type appliances, sized in accordance with equipment.

END OF SECTION
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SECTION 22 10 06 - PLUMBING PIPING SPECIALTIES

PART 1 GENERAL

1.01 SECTION INCLUDES

1.02

1.03

moow>

Roof and floor drains.
Cleanouts.

Hose bibbs.

Backflow preventers.
Water hammer arrestors.

RELATED REQUIREMENTS

IeTmMoOoOw®>

Section 01 10 00 - Summary: Product requirements for Owner furnished kitchen equipment.
Section 01 60 00 - Product Requirements: Procedures for [Owner]-supplied products.
Section 33 05 13 - Manholes and Structures.

Section 03 30 00 - Cast-in-Place Concrete: Manhole bottoms.

Section 22 10 05 - Plumbing Piping.

Section 22 40 00 - Plumbing Fixtures.

Section 22 30 00 - Plumbing Equipment.

Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring connections.

REFERENCE STANDARDS

36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for Buildings and
Facilities; Final Rule; current edition; (ADA Standards for Accessible Design).

ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers;
2001 (R2007).

ASME A112.6.4 - Roof, Deck, and Balcony Drains; The American Society of Mechanical
Engineers; 2003.

ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary Engineering;
2004 (ANSI/ASSE 1011).

ASSE 1012 - Backflow Preventer with Intermediate Atmospheric Vent; American Society of
Sanitary Engineering; 2002 (ANSI/ASSE 1012).

ASSE 1013 - Reduced Pressure Principle Backflow Preventers and Reduced Pressure Fire
Protection Principle Backflow Preventers; American Society of Sanitary Engineering; 2005.

ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining Type;
American Society of Sanitary Engineering; 2004, and Errata 2005 (ANSI/ASSE 1019).

ASTM C478 - Standard Specification for Precast Reinforced Concrete Manhole Sections; 2009.

ASTM C478M - Standard Specification for Precast Reinforced Concrete Manhole Sections
[Metric]; 2009.
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J.

K.

DIN 19580 - Drainage Channels for Vehicular and Pedestrian Areas - Durability, Mass per Unit
Area and Evaluation of Conformity; 2005.

PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute; 2006.

1.04 SUBMITTALS

moowp»

n

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes.
Shop Drawings: Indicate dimensions, weights, and placement of openings and holes.
Certificates: Certify that grease interceptors meet or exceed specified requirements.

Manufacturer's Instructions: Indicate Manufacturer's Installation Instructions: Indicate assembly
and support requirements.

Project Record Documents: Record actual locations of equipment, cleanouts, backflow
preventers, water hammer arrestors.

Operation Data: Indicate frequency of treatment required for interceptors.
Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Loose Keys for Outside Hose Bibbs: One.

3. Extra Hose End Vacuum Breakers for Hose Bibbs: One.

4.  Service Kits for : One.

5. Containers of : One.

1.05 QUALITY ASSURANCE

A.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Accept specialties on site in original factory packaging. Inspect for damage.

PART 2 PRODUCTS

2.01 DRAINS

A.

Manufacturers:

1. Jay R. Smith Manufacturing Company: www.jayrsmith.com.

2. Josam Company: www.josam.com.

3. Noble Company; FreeStyle Linear Drain: www.noblecompany.com.
4. Jay R. Smith Manufacturing Company: www.jayrsmith.com.

5. Zurn Industries, Inc: www.zurn.com.

6. Substitutions: See Section 01 60 00 - Product Requirements.

C
1.

anopy and Cornice Drains:
Lacquered cast iron body with aluminum flashing clamp collar and epoxy coated flat
strainer.
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C. Roof Overflow Drains:
1. Lacquered cast iron body and clamp collar and bottom clamp ring; pipe extended to 2
inches above flood elevation.

D. Downspout Nozzles:
1. Bronze round with straight bottom section.

E. Floor Drain (FD-1):
1. ASME A112.6.3; lacquered cast iron two piece body with double drainage flange, weep
holes, reversible clamping collar, and round, adjustable nickel-bronze strainer.

2.02 CLEANOUTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company: www.jayrsmith.com.
2. Josam Company: www.josam.com.
3. Zurn Industries, Inc: www.zurn.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Cleanouts at Interior Finished Floor Areas (CO-3):
1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top
assembly, and round gasketed scored cover in service areas and round gasketed
depressed cover to accept floor finish in finished floor areas.

2.03 HOSE BIBBS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company: www.jayrsmith.com.
2. Watts Regulator Company: www.wattsregulator.com.
3. Zurn Industries, Inc: www.zurn.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Interior Hose Bibbs:
1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread
spout, chrome plated where exposed with handwheel, integral vacuum breaker in
conformance with ASSE 1011.

2.04 BACK WATER VALVES

A. Manufacturers:
1. Jay R. Smith Manufacturing Company: www.jayrsmith.com.
2.  Savko Plastic Pipe & Fittings, Inc: www.savko.com.
3. Zurn Industries, Inc: www.zurn.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Cast Iron Back Water Valves: ANSI A112.21.2M; lacquered cast iron body and cover, brass
valve, extension sleeve, and access cover.

C. Plastic Back Water Valves: ABS body and valve, extension sleeve, and access cover.

2.05 BACKFLOW PREVENTERS

A. Manufacturers:
1. Conbraco Industries: www.conbraco.com.
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2. Watts Regulator Company: www.wattsregulator.com.

3. Zurn Industries, Inc: www.zurn.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.
R

1.

educed Pressure Backflow Preventers:
ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two
independently operating, spring loaded check valves; diaphragm type differential pressure
relief valve located between check valves; third check valve that opens under back
pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate
valves, strainer, and four test cocks.

2.06 DOUBLE CHECK VALVE ASSEMBLIES

A. Manufacturers:
1. Conbraco Industries: www.conbraco.com.
2. Watts Regulator Company: www.wattsregulator.com.
3. Zurn Industries, Inc: www.zurn.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Double Check Valve Assemblies:
1. ASSE 1012; Bronze body with corrosion resistant internal parts and stainless steel
springs; two independently operating check valves with intermediate atmospheric vent.

2.07 WATER HAMMER ARRESTORS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company: www.jayrsmith.com.
2. Watts Regulator Company: www.wattsregulator.com.
3. Zurn Industries, Inc: www.zurn.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Water Hammer Arrestors:
1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range -100 to 300 degrees F (-73 to 149
degrees C) and maximum 250 psi (1700 kPa) working pressure.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage
system.

C. Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.

E. Install approved portable water protection devices on plumbing lines where contamination of
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

F. Pipe relief from backflow preventer to nearest drain.
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G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to lavatories sinks washing machine outlets.

H. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures
(each washroom). Fabricate same size as supply pipe or 3/4 inch (20 mm) minimum, and
minimum 18 inches (450 mm) long.

END OF SECTION
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SECTION 22 11 13 - FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL
11 SUMMARY

A.  This Section includes water-distribution piping and related components outside the building for
water service.

1.2 ACTION SUBMITTALS

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

13 CLOSEOUT SUBMITTALS

A.  Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Regulatory Requirements:

1. Comply with requirements of utility company supplying water. Include tapping of water
mains and backflow prevention.

B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
NSF Compliance:
1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw"

on piping.
2. Comply with NSF 61 for materials for water-service piping and specialties for domestic
water.
15 PROJECT CONDITIONS

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary water-distribution service according to requirements indicated:

1. Notify Architect and Owner no fewer than two (2) days in advance of proposed
interruption of service.

2. Do not proceed with interruption of water-distribution service without the Architect's and
Owner's written permission.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

PIPE AND FITTINGS

Polyethylene (PE) Pipe: ASTM D-2239, AWWA C901-96, or equivalent for PE water pipe; FMG
approved, with minimum thickness equivalent to FMG Class 200.

1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match
PE pipe dimensions and class.

Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L, water tube, annealed temper.

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if
indicated.

PVC, AWWA Pipe: AWWA C900, Class 150 and Class 200, with bell end with gasket, and with
spigot end.

1. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell ends.
Include elastomeric gasket in each bell.

JOINING MATERIALS

Refer to Section 33 0500 "Common Work Results for Utilities" for commonly used joining
materials.

Brazing Filler Metals: AWS A5.8, BCuP Series.
Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.

Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

PIPING SPECIALTIES

Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.

Tubular-Sleeve Pipe Couplings:

1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to
be joined.

a. Standard: AWWA C219.

GATE VALVES

Bronze Gate Valves:

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

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

a. Crane Co.; Crane Valve Group; Crane Valves.
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b. Crane Co.; Crane Valve Group; Jenkins Valves.
c. Crane Co.; Crane Valve Group; Stockham Div.
d. Hammond Valve.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Red-White Valve Corporation.
3. Nonrising-Stem Gate Valves:
a. Description: Class 125, Type 1, bronze with solid wedge, threaded ends, and

malleable-iron handwheel.
1) Standard: MSS SP-80.

2.5 GATE VALVE ACCESSORIES AND SPECIALTIES

A. Tapping-Sleeve Assemblies:

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

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

a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
b. East Jordan Iron Works, Inc.

C. Flowserve.

d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).

e. McWane, Inc.; Kennedy Valve Div.

f. McWane, Inc.; M & H Valve Company Div.

g. Mueller Co.; Water Products Div.

h. U.S. Pipe and Foundry Company.

3. Description: Sleeve and valve compatible with drilling machine.
a. Standard: MSS SP-60.

b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve
with flanged outlet for new branch connection. Include sleeve matching size and
type of pipe material being tapped and with recessed flange for branch valve.

C. Valve: AWWA, cast-iron, nonrising-stem, gate valve with one raised face flange
mating tapping-sleeve flange.

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable
extension of length required for depth of burial of valve, plug with lettering "WATER," and
bottom section with base that fits over valve and with a barrel approximately 5 inches in
diameter.

2.6 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers:

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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a. Ames Fire & Waterworks; a division of Watts Regulator Co.
b. Conbraco Industries, Inc.
C. FEBCO; SPX Valves & Controls.
d. Flomatic Corporation.
e. Watts Water Technologies, Inc.
f. Wilkins; a Zurn company.
3. Standard: ASSE 1013 or AWWA C511.
4. Operation: Continuous-pressure applications.
5. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.
6. Size: NPS2
7. Body: Bronze for NPS 2 and smaller.
8. End Connections: Threaded for NPS 2 and smaller.
9. Accessories:
a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;
0S&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
2.7 EARTHWORK

2.8

2.9

Refer to Section 31 20 00 "Earth Moving" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

General: Use pipe, fittings, and joining methods for piping systems according to the following
applications.

Transition couplings and special fittings with pressure ratings at least equal to piping pressure
rating may be used, unless otherwise indicated.

Do not use flanges or unions for underground piping.

Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground
piping and piping in vaults.

Underground water-service piping NPS 3/4 to NPS 3 shall be soft copper tube, ASTM B 88,
Type K orfASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints.

Aboveground Water-Service Piping NPS 3/4 to NPS 3 shall be hard copper tube, ASTM B 88,
Type K or ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints.

VALVE APPLICATIONS

General Application: Use mechanical-joint-end valves for NPS 2 and smaller underground
installation.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Use the following for valves in vaults and aboveground:
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a. Gate Valves, NPS 2 and Smaller: Bronze, nonrising stem.
2.10 PIPING SYSTEMS - COMMON REQUIREMENTS
A. See Section330500 "Common Work Results for Ultilities" for piping-system common
requirements.
2.11 PIPING INSTALLATION
A. Make NPS 2 connection with drilling machine according to the following:
1. Install tapping valve and service-saddle assembly on water-service pipe to be tapped.
B. Install PE pipe according to ASTM D 2774 and ASTM F 645.
C. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
D. Bury piping with depth of cover over top at least 30 inches.
E. Extend water-service piping and connect to water-supply source and building-water-piping
systems at outside face of building wall in locations and pipe sizes indicated.
1. Terminate water-service piping near building wall until building-water-piping systems are
installed. Terminate piping with caps, plugs, or flanges as required for piping material.
Make connections to building-water-piping systems when those systems are installed.
2.12 JOINT CONSTRUCTION
A.  See Section 33 05 00 "Common Work Results for Utilities" for basic piping joint construction.
2.13 VALVE INSTALLATION
A.  AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground
valve with stem pointing up and with valve box.
B. Gate Valves: Install each underground gate valve with head pointed up and with valve box.
2.14 BACKFLOW PREVENTER INSTALLATION
A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install according to requirements of plumbing and health department and authorities having
jurisdiction.
B. Do notinstall bypass piping around backflow preventers.
2.15 FIELD QUALITY CONTROL
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A. Piping Tests: Conduct piping tests before joints are covered. Fill pipeline 24 hours before testing
and apply test pressure to stabilize system. Use only potable water.
B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold
at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and
hold for 1 more hour.
C. Prepare reports of testing activities.
2.16 IDENTIFICATION
A. Install continuous underground detectable warning tape during backfilling of trench for
underground water-distribution piping. Locate below finished grade, directly over piping.
Underground warning tapes are specified in Section 31 20 00 "Earth Moving."
2.17 CLEANING
A. Clean and disinfect water-distribution piping as follows:
1. Purge new water-distribution piping systems and parts of existing systems that have
been altered, extended, or repaired before use.
2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
AWWA C651 or do as follows:
a. Fill system or part of system with water/chlorine solution containing at least 50 ppm
of chlorine; isolate and allow to stand for 24 hours.
b. Drain system or part of system of previous solution and refill with water/chlorine
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3
hours.
C. After standing time, flush system with clean, potable water until no chlorine
remains in water coming from system.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedure if biological examination shows evidence of contamination.
B.  Prepare reports of purging and disinfecting activities.

END OF SECTION 22 11 13
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SECTION 22 13 13 - FACILITY SANITARY SEWERS

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Pipe and fittings.
2. Nonpressure and pressure couplings.
3. Expansion joints.
4, Cleanouts.
1.2 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same
trench and clearances from sewer system piping. Indicate interface and spatial relationship
between manholes, piping, and proximate structures.

B. Field quality-control reports.

PART 2 - PRODUCTS

2.1 PE PIPE AND FITTINGS

A. Polyethylene (PE) Pipe: ASTM D-2239, AWWA C901-96, or equivalent for PE water pipe; FMG
approved, with minimum thickness equivalent to FMG Class 200.

1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match
PE pipe dimensions and class.
2.2 PVC PIPE AND FITTINGS
A. PVC Pressure Pipe Sewer Piping:
1. Pipe: ASTM D 2241, SDR 21, PVC Pressure Piper pipe with bell-and-spigot ends for
gasketed joints.
2. Fittings: ASTM D 3034, PVC with bell ends.
3. Gaskets: ASTM F 477, elastomeric seals.
2.3 CLEANOUTS
A. Cast-lIron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping device and
round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot

connection and countersunk, tapered-thread, brass closure plug.

1. Top-Loading Classification(s): Heavy Duty and Extra-Heavy Duty.
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2. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and fittings.
24 CONCRETE
A. General: Cast-in-place concrete complying with ACI 318, ACI 350/350R, and the following:

1. Cement: ASTM C 150, Type Il.
2. Fine Aggregate: ASTM C 33, sand.
3. Coarse Aggregate: ASTM C 33, crushed gravel.
4. Water: Potable.

B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious
materials ratio.

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

C. Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58 maximum
water/cementitious materials ratio.

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.
PART 3 - EXECUTION
3.1 EARTHWORK
A. Excavating, trenching, and backfilling are specified in Section 31 20 00 "Earth Moving."
3.2 PIPING INSTALLATION

A. General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground sanitary sewer piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for using lubricants, cements,
and other installation requirements.

C. Install proper size increasers, reducers, and couplings where different sizes or materials of
pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.

D. Clear interior of piping and manholes of dirt and superfluous material as work progresses.

Maintain swab or drag in piping, and pull past each joint as it is completed. Place plug in end of
incomplete piping at end of day and when work stops.
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3.3

3.4

3.5

3.6

A.

CLEANOUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil
pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser
extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.

1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and parking areas.
2. Use Extra-Heavy-Duty, top-loading classification cleanouts in driveways.

Set cleanout frames and covers in asphalt pavement in cast-in-place-concrete block, 18 by 18
by 12 inches deep. Set with tops 1/2 inch above surrounding grade.
CONNECTIONS

Connect Building 5a’s new force main pressure piping to Building 5’s sanitary line downstream
of the cleanout as indicated on the plans.

Make connections to existing piping.

1. Use commercially manufactured wye fittings for piping branch connections. Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye
fitting plus 6-inch overlap with not less than 6 inches of concrete with 28-day compressive
strength of 3000 psi.

2. Protect existing piping and manholes to prevent concrete or debris from entering while
making tap connections. Remove debris or other extraneous material that may
accumulate.

IDENTIFICATION

Materials and their installation are specified in Section 31 20 00 "Earth Moving." Arrange for
installation of green warning tapes directly over piping and at outside edges of underground
manholes.

1. Use detectable warning tape over nonferrous piping.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate report for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder

of size not less than 92.5 percent of piping diameter.

C. Damage: Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration; Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.
3. Replace defective piping using new materials, and repeat inspections until defects are

within allowances specified.
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4, Reinspect and repeat procedure until results are satisfactory.

B. Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.

2. Test completed piping systems according to requirements of authorities having
jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

4. Submit separate report for each test.

C. Leaks and loss in test pressure constitute defects that must be repaired.
D. Replace leaking piping using new materials, and repeat testing until leakage is within

allowances specified.

3.7 CLEANING

A. Clean dirt and superfluous material from interior of piping. Flush with potable water.

END OF SECTION 22 13 13
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SECTION 22 15 00 - GENERAL-SERVICE COMPRESSED-AIR SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Pipe and Pipe Fittings.
B. Air compressor.
C. Air receiver and accessories.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.
B. Section 07 84 00 - Firestopping.

C. Section 22 05 53 - Identification for Plumbing Piping and Equipment: Identification of piping
system.

1.03 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American Bearing
Manufacturers Association, Inc.; 1990 (Reapproved 2008).

B. ASME (BPV) - Boiler and Pressure Vessel Code; The American Society of Mechanical
Engineers; 2007.

C. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical
Engineers; 1998 (R2006).

D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of
Mechanical Engineers; 2001 (R2005) (ANSI B16.18).

E. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The
American Society of Mechanical Engineers; 2001 (R2005).

F. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; The American Society of
Mechanical Engineers; 2006.

G. ASME B31.1 - Power Piping; The American Society of Mechanical Engineers; 2007
(ANSI/ASME B31.1).

H. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008
(ANSI/ASME B31.9).

I. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2010.

J. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2011.

ASTM B32 - Standard Specification for Solder Metal; 2008.
ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.
ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005.

ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings; 2011e1.

2 I
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O. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing; 2010.

P. ASTM F1281 - Standard Specification for Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe; 2007.

Q. ASTM F1282 - Standard Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE)
Composite Pressure Pipe; 2010.

R. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization
Society of the Valve and Fittings Industry, Inc.; 2008.

S. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 1996.

T. NEMAICS 4 - Industrial Control and Systems: Terminal Blocks; National Electrical
Manufacturers Association; 2005.

U. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2009,
Revision 1 - 2010.

V. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 SUBMITTALS

A. All submittals shall be submitted through Architect of Record.

B. Product Data: Provide manufacturers catalog literature with capacity, weight, and electrical
characteristics and connection requirements.

C. Shop Drawings: Indicate piping system schematic with electrical characteristics and connection
requirements.

D. Test Reports: Submit inspector's certificate for air receiver for inclusion in Operating and
Maintenance Manuals.

E. Certificates: Provide certificate of compliance from authority having jurisdiction indicating
approval of air receiver.

F. Manufacturer's Instructions: Indicate manufacturer's installation instructions, hoisting and
setting requirements, starting procedures.

G. Project Record Documents: Record actual locations of equipment and components. Modify
shop drawings to indicate final locations.

H. Operation Data: Submit for air compressor, air receiver and accessories, after cooler,
refrigerated air dryer, and pressure reducing station.

I.  Maintenance Data: Submit for air compressor, air receiver and accessories, after cooler,
refrigerated air dryer, and pressure reducing station.

J.  Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

K. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2.  Extra Compressor Oil: One container, quart (liter) size.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
B. Pressure Vessels: Conform to applicable code for installation of pressure vessels.
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C. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept air compressors, refrigerated air dryer on site in factory fabricated containers with
shipping skids and plastic pipe end protectors in place. Inspect for damage.

B. Protect piping and equipment from weather and construction traffic.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for reciprocating air compressors.

PART 2 PRODUCTS

2.01 PIPE AND PIPE FITTINGS

A. Steel Pipe: ASTM A53/A53M, Schedule 40 black.
1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints: Threaded or welded to ASME B31.1.

2.02 VALVES

A. Gate Valves:
1. MSS SP-80, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw,
solid wedge disc, solder ends.

B. Ball Valves:
1. MSS SP-110, Class 150, 400 psi (2760 kPa) CWP, bronze, two piece body, chrome
plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof stem, lever
handle with balancing stops, solder ends with union.

C. Air Outlets:
1. Quick Connector: 3/8 inch (10 mm) brass, snhap on connector with self closing valve, Style
A.

2.03 UNIONS AND COUPLINGS
A. Unions:

1. Ferrous Pipe: 150 psi (1034 kPa) malleable iron threaded unions.

B. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

C. Flexible Connector: Neoprene with brass threaded connectors.

2.04 COMPRESSOR

A. Compressor to be Owner furnished.
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PART 3 EXECUTION

3.01 INSTALLATION

Install equipment in accordance with manufacturer's instructions.

Install compressor unit on concrete housekeeping pad. Refer to Section 03 30 00.

Install compressor unit on vibration isolators. Level and bolt in place. Refer to Section 22 05 48.
Make air cock and drain connection on horizontal casing.

Install line size gate valve and check valve on compressor discharge.

Install replaceable cartridge type filter silencer of adequate capacity for each compressor.
Place shut off valve on water inlet to aftercooler. Pipe drain to floor drain.

Connect condensate drains to nearest floor drain.

~IOeTMMmMUO®»

Install valved bypass around air dryer. Factory insulate inlet and outlet connections.
Install valved drip connections at low points of piping system.

A«

Install takeoffs to outlets from top of main, with shut off valve after take off. Slope take off piping
to outlets.

L. Install compressed air couplings, female quick connectors, and pressure gages where outlets
are indicated.

M. Install tees instead of elbows at changes in direction of piping. Fit open end of each tee with
plug.
N. Identify piping system and components. Refer to Section 22 05 53.

3.02 FIELD QUALITY CONTROL

A. Compressed Air Piping Leak Test: Prior to initial operation, clean and test compressed air
piping in accordance with ASME B31.1.

B. Repair or replace compressed air piping as required to eliminate leaks, and retest to
demonstrate compliance.

C. Cap and seal ends of piping when not connected to mechanical equipment.

END OF SECTION
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SECTION 22 30 00 - PLUMBING EQUIPMENT

PART 1 GENERAL

1.01 SECTION INCLUDES

A.

Pumps.
1. Sewage Ejectors.

1.02 RELATED REQUIREMENTS

A.

Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A.

ANSI 721.10.1 - Gas Water Heaters - Volume | - Storage Water Heaters with Input Ratings of
75,000 Btu per Hour or Less; 2009.

ANSI Z21.10.3 - Gas Water Heaters - Volume lll - Storage Water Heaters with Input Ratings
Above 75,000 Btu per Hour, Circulating and Instantaneous Water Heaters; 2008.

ASME (BPV VIII, 1) - Boiler and Pressure Vessel Code, Section VIl
NFPA 31 - Standard for the Installation of Oil Burning Equipment; 2011.

UL 174 - Standard for Household Electric Storage Tank Water Heaters; Underwriters
Laboratories Inc.; Current Edition, Including All Revisions.

UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water Heaters;
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

1.04 SUBMITTALS

All submittals shall be submitted through Architect of Record.

Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. Indicate pump type, capacity, power requirements.

3. Provide certified pump curves showing pump performance characteristics with pump and
system operating point plotted. Include NPSH curve when applicable.

4.  Provide electrical characteristics and connection requirements.

Shop Drawings:

1. Indicate heat exchanger dimensions, size of tappings, and performance data.

2. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points,
tappings, and drains.

1.05 QUALITY ASSURANCE

A.

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.
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B. Identification: Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.

C. Performance: Ensure pumps operate at specified system fluid temperatures without vapor
binding and cavitation, are non-overloading in parallel or individual operation, operate within 25
percent of midpoint of published maximum efficiency curve.

1.06 CERTIFICATIONS

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Provide temporary inlet and outlet caps. Maintain caps in place until installation.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for domestic water heaters.

PART 2 PRODUCTS

2.01 SUBMERSIBLE SUMP PUMPS

A. Manufacturers:
1. Armstrong Pumps Inc: www.armstrongpumps.com.
2. Goulds Pumps: www.goulds.com.
3. Zoeller Pump Company: www.zoeller.com.

Type: Completely submersible, vertical, centrifugal.
Casing: Cast iron pump body and oil filled motor chamber.
Impeller: Cast iron; open non-clog, stainless steel shaft.
Bearings: Ball bearings.

Sump: Fiberglass basin with steel cover plate.

Accessories: Oil resistant 6 foot (2 m) cord and plug with three-prong connector for connection
to electric wiring system including grounding connector.

H. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable
bracket, guide pipe system, lifting chain and chain hooks.

©mMmoow

I.  Controls: Integral diaphragm type level controls with separate liquid level control high level
alarm.

J. Controls: Motor control panel containing across-the-line electric motor starters with ambient
compensated quick trip overloads in each phase with manual trip button and reset button,
circuit breaker, control transformer, electro mechanical alternator, hand-off-automatic selector
switches, pilot lights, high water alarm pilot light, reset button and alarm horn. Provide mercury
switch liquid level controls, steel shell switch encased in polyurethane foam with cast iron
weight for pump on (each pump), pump off (common), and alarm.
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PART 3 EXECUTION

3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.

C. Pumps:

1. Ensure shaft length allows sump pumps to be located minimum 24 inches (600 mm)
below lowest invert into sump pit and minimum 6 inches (150 mm) clearance from bottom
of sump pit.

2. Provide air cock and drain connection on horizontal pump casings.

3. Provide line sized isolating valve and strainer on suction and line sized soft seated check
valve and balancing valve on discharge.

4. Decrease from line size with long radius reducing elbows or reducers. Support piping
adjacent to pump such that no weight is carried on pump casings. Provide supports under
elbows on pump suction and discharge line sizes 4 inches (100 mm) and over.

5. Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

6. Align and verify alignment of base mounted pumps prior to start-up.

7. Provide electrical interlocking from cooling condensate pump safety switch to associated

HVAC unit(s) furnished under other Sections.

END OF SECTION
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.
C.

Service sinks.
Eye and face wash fountains.
Emergency showers.

1.02 RELATED REQUIREMENTS

1.03

o0 ®»

Section 22 10 05 - Plumbing Piping.

Section 22 10 06 - Plumbing Piping Specialties.

Section 22 30 00 - Plumbing Equipment.

Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring connections.

REFERENCE STANDARDS

<X

ANSI Z124.1.2 - American National Standard for Plastic Bathtub and Shower Units; 2005.

ANSI 7358.1 - American National Standard for Emergency Eyewash and Shower Equipment;
20009.

ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2006.

ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The American
Society of Mechanical Engineers; 1997 (Reaffirmed 2002).

ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers;
2005.

ASME A112.19.1M - Enameled Cast Iron Plumbing Fixtures; The American Society of
Mechanical Engineers; 1994 (R2004).

ASME A112.19.2 - Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water
Closets and Urinals; The American Society of Mechanical Engineers; 2008.

ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use); The
American Society of Mechanical Engineers; 2008.

ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures; The American
Society of Mechanical Engineers; 1994 (R2004).

ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals; The American Society of
Mechanical Engineers; 2005.

ASME A112.19.14 - Six Liter Water Closets Equipped with Dual Flushing Device; 2006.
ASME A112.19.15 - Bathtub/Whirlpool Bathtubs with Pressure Sealed Doors; 2005.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

ISSFA-2 - Classification and Standards for Solid Surfacing Material; International Solid Surface
Fabricators Association; 2001 (2007)

NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
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1.04 SUBMITTALS

>

All submittals shall be submitted through Architect of Record.

Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

w

Samples: Submit two lavatory supply fittings.
Manufacturer's Instructions: Indicate installation methods and procedures.
Maintenance Data: Include fixture trim exploded view and replacement parts lists.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.07 MOCK-UP

A. Mock-up may remain as part of the Work.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Accept fixtures on site in factory packaging. Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for electric water cooler.

PART 2 PRODUCTS

2.01 SERVICE SINKS

A. Service Sink Manufacturers:
1. American Standard Inc: www.americanstandard.com.
2.  Elkay Manufacturing Company: www.elkay.com.
3. Zurn Industries, Inc: www.zurn.com.
4 Mustee: www.mustee.com.
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B.

Bowl: ASME A112.19.1M; 24 by 24 by 10 inch deep, porcelain enamelled (inside only) cast iron
roll-rim sink, with 12 inch (300 mm) high back, concealed hanger, chrome plated strainer,
stainless steel rim guard, cast iron P-trap with adjustable floor flange.

Bowl: 24 by 24 by 10 inch (600 by 600 by 250 mm) high white molded stone, floor mounted,
with one inch (25 mm) wide shoulders, vinyl bumper guard, stainless steel strainer.

Trim: ASME A112.18.1 exposed wall type supply with cross handles, spout wall brace, vacuum
breaker, hose end spout, strainers, eccentric adjustable inlets, integral screwdriver stops with
covering caps and adjustable threaded wall flanges.

2.02 EMERGENCY EYE AND FACE WASH

A.

Emergency Wash Manufacturers:

1. Haws Corporation: www.hawsco.com.

2.  Therm-Omega-Tech, Inc: www.thermomegatech.com.

3. Speakman: www.speakmancompany.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Emergency Wash: ANSI Z2358.1; wall-mounted, self-cleaning, non-clogging eye and face wash
with quick opening, full-flow valves, stainless steel eye and face wash receptor, twin eye wash
heads and face spray ring, stainless steel dust cover, copper alloy control valve and fittings.

2.03 EMERGENCY SHOWERS

A.

Emergency Shower Manufacturers:

1. Haws Corporation: www.hawsco.com.

2. Therm-Omega-Tech, Inc: www.thermomegatech.com.

3. Speakman: www,speakmancompany.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Emergency Shower: ANSI 2358.1; wall-mounted, self- cleaning, non-clogging 8 inch (200 mm)
diameter stainless steel deluge shower head with elbow, one inch (25 mm) full flow valve with
pull chain and 8 inch (200 mm) diameter ring, one inch (25 mm) interconnecting fittings.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.
C.

Verify that walls and floor finishes are prepared and ready for installation of fixtures.
Verify that electric power is available and of the correct characteristics.

Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION

A.

Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

3.03 INSTALLATION

A.

Install each fixture with trap, easily removable for servicing and cleaning.

PLUMBING FIXTURES 22 40 00-3



Orange County Stormwater Management 3764A

Building No: 5A March 10, 2014
B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and
escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.

E. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 90 05, color to
match fixture.

F. Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold fixture in
place.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

3.06 CLEANING

A. Clean plumbing fixtures and equipment.

3.07 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.
B. Do not permit use of fixtures by construction personnel.
C. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Single phase electric motors.

1.02 RELATED REQUIREMENTS

A. Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring connections.
B. Section 26 29 13 - Enclosed Controllers.

1.03 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American Bearing
Manufacturers Association, Inc.; 1990 (Reapproved 2008).

B. |IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators;
Institute of Electrical and Electronic Engineers; 2004.

C. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2009,
Revision 1 - 2010.

D. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 SUBMITTALS

A. All submittals shall be submitted through Architect of Record.

B. Product Data: Provide wiring diagrams with electrical characteristics and connection
requirements.

C. Manufacturer's Installation Instructions: Indicate setting, mechanical connections, lubrication,
and wiring instructions.

D. Operation Data: Include instructions for safe operating procedures.

E. Maintenance Data: Include assembly drawings, bearing data including replacement sizes, and
lubrication instructions.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacture of electric motors for HVAC
use, and their accessories, with minimum three years documented product development,
testing, and manufacturing experience.

Conform to NFPA 70.

C. Provide certificate of compliance from authority having jurisdiction indicating approval of high
efficiency motors.

D. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

w
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for motors larger than 20 horsepower.

PART 2 PRODUCTS

2.01 MANUFACTURERS

Lincoln Motors:

A. O. Smith Electrical Products Company:

Reliance Electric/Rockwell Automation:

Substitutions: See Section 01 60 00 - Product Requirements.
Substitutions: WIth Owner/Engineer written approval.
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2.02 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Electrical Service: Refer to Section 26 27 17 for required electrical characteristics.

B. Electrical Service:
1. Motors 1/2 HP and Smaller: 115 volts, single phase, 60 Hz. or 27711.

C. Nominal Efficiency:

Open Motor with Two Poles: 82.5.
Open Motor with Four Poles: 82.5.
Open Motor with Six Poles: 50.0.
Enclosed Motor with Two Poles: 75.5.
Enclosed Motor with Four Poles: 82.5.
Enclosed Motor with Six Poles: 50.0.

onstruction:
Open drip-proof type except where specifically noted otherwise.
Design for continuous operation in 40 degrees C environment.
Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,
service factor, and motor enclosure type.
4.  Motors with frame sizes 254T and larger: Energy Efficient Type.

whEFEr QO oM E

E. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

F. Wiring Terminations:
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 2305 13-2



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

2.  For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.

2.03 APPLICATIONS

A. Exception: Motors less than 250 watts, for intermittent service may be the equipment
manufacturer's standard and need not conform to these specifications.

Single phase motors for shaft mounted fans or blowers: Permanent split capacitor type.
Single phase motors for fans, pumps, blowers, and air compressors: Capacitor start type.
Single phase motors for fans, blowers, and pumps: Capacitor start, capacitor run type.

moo®

Motors located in exterior locations, wet air streams downstream of sprayed coil dehumidifiers,
draw through cooling towers, air cooled condensers, humidifiers, direct drive axial fans, roll
filters, explosion proof environments, and dust collection systems: Totally enclosed type.

F. Motors located in outdoors, in wet air streams downstream of sprayed coil dehumidifiers, in
draw through cooling towers, and in humidifiers: Totally enclosed weatherproof epoxy-treated
type.

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS

Starting Torque: Less than 150 percent of full load torque.
Starting Current: Up to seven times full load current.
Breakdown Torque: Approximately 200 percent of full load torque.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve or ball bearings.

OO0 ®»
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Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

Starting Torque: Exceeding one fourth of full load torque.
Starting Current: Up to six times full load current.
Multiple Speed: Through tapped windings.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset
overload protector.
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2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS

Starting Torque: Three times full load torque.

Starting Current: Less than five times full load current.

Pull-up Torque: Up to 350 percent of full load torque.

Breakdown Torque: Approximately 250 percent of full load torque.

Motors: Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve bearings.

moow»
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G. Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
C. Check line voltage and phase and ensure agreement with nameplate.

END OF SECTION
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.

C. Stencils.

D. Pipe Markers.

1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 2007.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2001
(Reapproved 2007).

1.03 SUBMITTALS

A. All submittals shall be submitted through Architect of Record.
B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

D. Product Data: Provide manufacturers catalog literature for each product required.
Manufacturer's Installation Instructions: Indicate special procedures, and installation.
F. Project Record Documents: Record actual locations of tagged valves.

m

PART 2 PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

Control Panels: Nameplates.

Major Control Components: Nameplates.
Piping: Tags.

Pumps: Nameplates.

Relays: Tags.

Small-sized Equipment: Tags.

Tanks: Nameplates.

Iommoow»

Valves: Tags and ceiling tacks where located above lay-in ceiling.
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2.02 NAMEPLATES

A. Manufacturers:
1. Advanced Graphic Engraving: www.advancedgraphicengraving.com.
2. Kolbi Pipe Marker Co.: www.kolbipipemarkers.com.
3. Seton Identification Products: www.seton.com.
4.  Letter Color: White.
5.  Letter Height: 1/4 inch (6 mm).
6. Background Color: Black.
7.  Plastic: Conform to ASTM D709.

2.03 TAGS

A. Manufacturers:
1. Advanced Graphic Engraving: www.advancedgraphicengraving.com.
2.  Brady Corporation: www.bradycorp.com.
3. Kolbi Pipe Marker Co.: www.kolbipipemarkers.com.
4.  Seton ldentification Products: www.seton.com.

B. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch (40 mm) diameter.

C. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with
smooth edges.

D. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.

2.04 STENCILS

A.

Manufacturers:

1. Brady Corporation: www.bradycorp.com.

2. Kolbi Pipe Marker Co.: www.kolbipipemarkers.com.
3.  Seton ldentification Products: www.seton.com.

Stencils: With clean cut symbols and letters of following size:

1. 3/4to 1-1/4 inch (20-30 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 1/2 inch (15 mm) high letters.

2. 1-1/2to 2 inch (40-50 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 3/4 inch (20 mm) high letters.

3. 2-1/2to 6 inch (65-150 mm) Outside Diameter of Insulation or Pipe: 12 inch (300 mm)
long color field, 1-1/4 inch (30 mm) high letters.

4. 8to 10 inch (200-250 mm) Outside Diameter of Insulation or Pipe: 24 inch (600 mm) long
color field, 2-1/2 inch (65 mm) high letters.

5. Over 10 inch (250 mm) Outside Diameter of Insulation or Pipe: 32 inch (800 mm) long
color field, 3-1/2 inch (90 mm) high letters.

6. Ductwork and Equipment: 2-1/2 inch (65 mm) high letters.

Stencil Paint: As specified in Section 09 90 00, semi-gloss enamel, colors conforming to ASME
Al3.1.

2.05 PIPE MARKERS

A. Manufacturers:

1. Brady Corporation: www.bradycorp.com.
2. Kolbi Pipe Marker Co.: www.kolbipipemarkers.com.
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3. MIFAB, Inc.: www.mifab.com.
4. Seton ldentification Products: www.seton.com.

Color: Conform to ASME A13.1.

Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches (150 mm) wide by 4 mil (0.10 mm) thick, manufactured for direct burial
service.

Color code as follows:

1. Heating, Cooling, and Boiler Feedwater: Green with white letters.
2. Toxic and Corrosive Fluids: Orange with black letters.

3.  Compressed Air: Blue with white letters.

PART 3 EXECUTION

3.01 PREPARATION

A.
B.

Degrease and clean surfaces to receive adhesive for identification materials.
Prepare surfaces in accordance with Section 09 90 00 for stencil painting.

3.02 INSTALLATION

>
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Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

Install tags with corrosion resistant chain.
Apply stencil painting in accordance with Section 09 90 00.
Install plastic pipe markers in accordance with manufacturer's instructions.

Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade,
directly above buried pipe.

Use tags on piping 3/4 inch (20 mm) diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3. Locate identification not to exceed 20 feet (6 m) on straight runs including risers and
drops, adjacent to each valve and Tee, at each side of penetration of structure or
enclosure, and at each obstruction.

Install ductwork with plastic nameplates. Identify with air handling unit identification number and
area served. Locate identification at air handling unit, at each side of penetration of structure or
enclosure, and at each obstruction.

Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in corner of
panel closest to equipment.

END OF SECTION
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SECTION 23 34 23 - HVAC POWER VENTILATORS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Wall exhausters.

1.02 RELATED REQUIREMENTS

Section 22 05 13 - Common Motor Requirements for Plumbing Equipment.

Section 22 05 48 - Vibration and Seismic Controls for Plumbing Piping and Equipment.
Section 23 05 13 - Common Motor Requirements for HVAC Equipment.

Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.
Section 23 33 00 - Air Duct Accessories: Backdraft dampers.

Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring connections.
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1.03 REFERENCE STANDARDS

A. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.;
2010.

AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005.

C. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air
Movement and Control Association International, Inc.; 2007 (ANSI/AMCA 210, same as
ANSI/ASHRAE 51).

D. AMCA (DIR) - [Directory of] Products Licensed Under AMCA International Certified Ratings
Program; Air Movement and Control Association International, Inc.;
http://www.amca.org/licenses/search.aspx.

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control
Association International, Inc.; 2008.

F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air
Movement and Control Association International, Inc.; 2006.

G. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2009,
Revision 1 - 2010.

H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

I.  NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; National Fire Protection Association; 2011.
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J. UL 705 - Power Ventilators; Underwriters Laboratories Inc.; Current Edition, Including All
Revisions.

K. UL 762 - Outline of Investigation for Power Roof Ventilators for Restaurant Exhaust Appliances;
Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate the installation of Fans with size, location and installation of service
utilities.

B. Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

C. Sequencing: Ensure that utility connections are achieved in an orderly and expeditious manner.

1.05 SUBMITTALS

A. All submittals shall be submitted through Architect of Record.

B. Product Data: Provide data on fans and accessories including fan curves with specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

C. Manufacturer's Instructions: Indicate installation instructions.

D. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Fan Belts: One set for each individual fan.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.07 FIELD CONDITIONS
A. Permanent ventilators may not be used for ventilation during construction.
B. Permanent ventilators may be used for ventilation during construction only after ductwork is

clean, filters are in place, bearings have been lubricated, and fan has been test run under
observation.

PART 2 PRODUCTS

2.01 OWNER-FURNISHED PRODUCTS

A. New Products: Exhaust Fans.

2.02 MANUFACTURERS

A. Greenheck: www.greenheck.com.
B. Loren Cook Company: www.lorencook.com.
C. PennBarry: www.pennbarry.com.
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2.03 POWER VENTILATORS — GENERAL

A.
B.

Static and Dynamically Balanced: AMCA 204 - Balance Quality and Vibration Levels for Fans.

Performance Ratings: Determined in accordance with AMCA 210 and bearing the AMCA
Certified Rating Seal.

Sound Ratings: AMCA 301, tested to AMCA 300, and bearing AMCA Certified Sound Rating
Seal.

Fabrication: Conform to AMCA 99.

UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance with
UL 705.

Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

Enclosed Safety Switches: Conform to NEMA 250.
Kitchen Range Hood Exhaust Fans: Comply with requirements of NFPA 96.

2.04 WALL EXHAUSTERS

A.

Performance Ratings:

Air Flow: 4800 cfm.

Static Pressure: 0.05 inches wg.
Power: 3/4 hp.

Fan RPM: 1750.

Electrical Characteristics:

a. 3/4hp.

b. 277 volts, single phase, 60 Hz.
c. Referto Section 26 27 17.

6. Motor: Refer to Section 22 05 13.

Fan Unit: V-belt or direct driven with spun aluminum housing; resiliently mounted motor; 1/2
inch (13 mm) mesh, 0.062 inch (1.6 mm) thick aluminum wire bird screen.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected motor,
and wall mounted multiple speed switch.

apwNE

Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

Sheaves: For V-belt drives, provide cast iron or steel, dynamically balanced, bored to fit shafts
and keyed; variable and adjustable pitch motor sheaves selected so required rpm is obtained
with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

PART 3 EXECUTION

3.01 INSTALLATION

o0 Wy

Install in accordance with manufacturer's instructions.
Secure roof exhausters with cadmium plated steel lag screws to roof curb.
Extend ducts to roof exhausters into roof curb. Counterflash duct to roof opening.

Hung Cabinet Fans:
1. Install fans with resilient mountings and flexible electrical leads. Refer to Section 22 05 48.
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2. Install fans with resilient mountings and flexible electrical leads. Refer to Section 23 05 48.

3. Install flexible connections specified in Section 23 33 00 between fan and ductwork.
Ensure metal bands of connectors are parallel with minimum one inch (25 mm) flex
between ductwork and fan while running.

E. Provide sheaves required for final air balance.

n

Install backdraft dampers on inlet to roof and wall exhausters.
G. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION
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SECTION 26 05 19 - BUILDING WIRE AND CABLE

PART 1 GENERAL

1.01 SECTION INCLUDES

1.02

1.03

AReTIONMMOO®Y

Single conductor building wire.
Nonmetallic-sheathed cable.
Underground feeder and branch-circuit cable.
Service entrance cable.
Armored cable.

Metal-clad cable.

Wiring connectors.

Electrical tape.

Heat shrink tubing.

Oxide inhibiting compound.
Wire pulling lubricant.

RELATED REQUIREMENTS

Section 07 84 00 - Firestopping.

Section 26 05 21 - Manufactured Wiring Assemblies: Prefabricated flexible cable assemblies
and accessories.

Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements for
grounding conductors and grounding connectors.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 31 00 - Photovoltaic Collectors: Additional wiring requirements for photovoltaic
systems.

Section 31 23 16 - Excavation.
Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.
Section 31 23 23 - Fill: Bedding and backfilling.

REFERENCE STANDARDS

ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2001 (Reapproved 2007).

ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011.

ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010.

ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2009).

ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers; 2005.
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F. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2010.

G. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2008.

H. FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation); Federal Specification;
Revision A, 2008.

I.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; National Electrical Manufacturers Association; 2009 (ANSI/NEMA WC 70/ICEA S-95-
658).

K. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

L. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

0. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

P. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

Q. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate the installation of direct burial cable with other trades to avoid conflicts with
piping or other potential conflicts.

3. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

4.  Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring
gutters, enclosures, etc. to accommodate substituted conductors.

Field Quality Control Test Reports.
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E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Project Record Documents: Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F (-10 degrees C), unless otherwise permitted by manufacturer's instructions.
When installation below this temperature is unavoidable, notify Architect and obtain direction
before proceeding with work.

PART 2 PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

w

Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

Nonmetallic-sheathed cable is not permitted.

Underground feeder and branch-circuit cable is not permitted.
Service entrance cable is not permitted.

Armored cable is not permitted.

Metal-clad cable is not permitted.

©mMmo o

2.02 CONDUCTOR AND CABLE MANUFACTURERS

Cerro Wire LLC: www.cerrowire.com.
Encore Wire Corporation: www.encorewire.com.
Southwire Company: www.southwire.com.

o0

Substitutions: See Section 01 60 00 - Product Requirements.
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2.03 ALL CONDUCTORS AND CABLES

ST T o mm

Provide products that comply with requirements of NFPA 70.

Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

Provide new conductors and cables manufactured not more than one year prior to installation.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

Comply with NEMA WC 70.

Comply with FS A-A-59544 where applicable.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
Conductors for Grounding and Bonding: Also comply with Section 26 05 26.

Conductors and Cables Installed in Cable Tray: Listed and labeled as suitable for cable tray
use.

Conductors and Cables Installed Where Exposed to Direct Rays of Sun: Listed and labeled as
sunlight resistant.

Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted): Plenum rated, listed and labeled as suitable for use in return air
plenums.

Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted. Conductor sizes
indicated are based on copper unless specifically indicated as aluminum. Conductors
designated with the abbreviation "AL" indicate aluminum.

3.  Provide copper conductors except where aluminum conductors are specifically indicated
or permitted for substitution. Conductor sizes indicated are based on copper unless
specifically indicated as aluminum. Conductors designated with the abbreviation "AL"
indicate aluminum.

4.  Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise
indicated.

5. Tinned Copper Conductors: Comply with ASTM B33.

Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet (23 m): 10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet (46 m): 8 AWG, for voltage drop.
3) 20A, 277 V circuits longer than 150 feet (46 m): 10 AWG, for voltage drop.
2. Control Circuits: 14 AWG.

Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
3. Color Code:
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a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A: Brown.

2) Phase B: Orange.

3) Phase C: Yellow.

4)  Neutral/Grounded: Gray.

b. 208Y/120V, 3 Phase, 4 Wire System:

1) Phase A: Black.

2) Phase B: Red.

3) Phase C: Blue.

4)  Neutral/Grounded: White.

Equipment Ground, All Systems: Green.

Travelers for 3-Way and 4-Way Switching: Pink.

e. For modifications or additions to existing wiring systems, comply with existing color
code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

f.  For control circuits, comply with manufacturer's recommended color code.

o0

2.04 SINGLE CONDUCTOR BUILDING WIRE

A.

w

Manufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com.
b. Encore Wire Corporation: www.encorewire.com.
c. Southwire Company: www.southwire.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Single conductor insulated wire.

Conductor Stranding:
1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2. Control Circuits: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:
1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger: Type XHHW-2.
b. Installed Underground: Type XHHW-2.
c. Fixture Wiring Within Luminaires: Type TFFN/TFN for luminaires with labeled
maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.05 WIRING CONNECTORS

A.

w

D.

Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

Connectors for Grounding and Bonding: Comply with Section 26 05 26.

Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.

2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors.

Wiring Connectors for Terminations:
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1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4.  Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5.  Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections
to terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F (105 degrees C) for
standard applications and 302 degrees F (150 degrees C) for high temperature applications;
pre-filled with sealant and listed as complying with UL 486D for damp and wet locations.

1. Manufacturers:
a. 3M:www.3m.com.
b. Ideal Industries, Inc: www.idealindustries.com.
c. NSl Industries LLC: www.nsiindustries.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

H. Push-in Wire Connectors: Rated 600 V, 221 degrees F (105 degrees C).
1. Manufacturers:
a. ldeal Industries, Inc: www.idealindustries.com.
b. NSI Industries LLC: www.nsiindustries.com.
c. Wago Corporation: www.wago.us.
d. Substitutions: See Section 01 60 00 - Product Requirements.

I.  Mechanical Connectors: Provide bolted type or set-screw type.
1. Manufacturers:
a. Burndy: www.burndy.com.
b. llsco: www.ilsco.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

J.  Compression Connectors: Provide circumferential type or hex type crimp configuration.
1. Manufacturers:
a. Burndy: www.burndy.com.
b. llsco: www.ilsco.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

K. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:

Burndy: www.burndy.com.

b. llsco: www.ilsco.com.

c. Thomas & Betts Corporation: www.tnb.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

p

BUILDING WIRE AND CABLE 26 05 19-6



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

2.06 WIRING ACCESSORIES

A.

Electrical Tape:
1. Manufacturers:
a. 3M:www.3m.com.
b. Plymouth Rubber Europa: www.plymouthrubber.com.
c. Substitutions: See Section 01 60 00 - Product Requirements.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F (105 degrees C).

a. Substitutions: See Section 01 60 00 - Product Requirements.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and
sunlight; conformable for application down to O degrees F (-18 degrees C) and suitable for
continuous temperature environment up to 221 degrees F (105 degrees C).

a. Substitutions: See Section 01 60 00 - Product Requirements.

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil (0.76 mm); suitable for continuous
temperature environment up to 194 degrees F (90 degrees C) and short-term 266 degrees
F (130 degrees C) overload service.

a. Substitutions: See Section 01 60 00 - Product Requirements.

5.  Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125
mil (3.2 mm); suitable for continuous temperature environment up to 176 degrees F (80
degrees C).

a. Substitutions: See Section 01 60 00 - Product Requirements.

6. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil (0.18
mm); suitable for continuous temperature environment up to 221 degrees F (105 degrees
Q).

a. Substitutions: See Section 01 60 00 - Product Requirements.

7. Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil (2.3 mm).

a. Substitutions: See Section 01 60 00 - Product Requirements.

Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M: www.3m.com.

b. Burndy: www.burndy.com.

c. Thomas & Betts Corporation: www.tnb.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy: www.burndy.com.

b. Ideal Industries, Inc: www.idealindustries.com.

c. llsco: www.ilsco.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
1. Manufacturers:

a. 3M:www.3m.com.

b. American Polywater Corporation: www.polywater.com.

BUILDING WIRE AND CABLE 26 05 19-7



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

c. Ideal Industries, Inc: www.idealindustries.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as shown on the drawings.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.

Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A.

O w

Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated and routing is not shown, determine exact routing
required.

3. Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location
shown.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.

Maintain separation of wiring for emergency systems in accordance with NFPA 70.

7. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are shown as
separate, combining them together in a single raceway is not permitted.

a. Provide no more than six current-carrying conductors in a single raceway. Dedicated
neutral conductors are considered current-carrying conductors.

b. Increase size of conductors as required to account for ampacity derating.

c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted. Provide dedicated neutral/grounded conductor for each
individual branch circuit.

a. Branch circuits fed from ground fault circuit interrupter (GFCI) circuit breakers.
b. Branch circuits fed from feed-through protection of GFI receptacles.

c. Branch circuits with dimming controls.

d. Branch circuits with isolated grounding conductor.

Install products in accordance with manufacturer's instructions.
Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
Installation in Raceway:

IS
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1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4.  Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

E. Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
2.  Protect cables from physical damage.

F. Direct Burial Cable Installation:
1. Provide trenching and backfilling in accordance with Sections 31 2316 and 31 2323.
2. Install cable with minimum cover of 24 inches (610 mm) unless otherwise indicated or
required.
3. Protect cables from damage in accordance with NFPA 70.
4.  Provide underground warning tape in accordance with Section 26 05 53 along entire cable
length.

G. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds
permissible limits.

I.  Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.

J.  Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet (1.5 m) of slack.

K. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

L. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2.  Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

1. Dry Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
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b. For taped connections likely to require re-entering, including motor leads, first apply
varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.

b. For taped connections, follow same procedure as for dry locations but apply outer
covering of moisture sealing electrical tape.

3. Wet Locations: Use heat shrink tubing.

Insulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Identify conductors and cables in accordance with Section 26 05 53.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

w

Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.

Perform inspections and tests listed in NETA STD ATS, Section 7.3.2. The insulation resistance

test is required for all conductors. The resistance test for parallel conductors listed as optional is

not required.

1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.

Ground rod electrodes.
Chemically-enhanced ground electrodes.
Ground plate electrodes.

Ground enhancement material.
Ground access wells.

Pre-fabricated signal reference grids.
Grounding and bonding components.

rAS T ITemmOoOOoOm>

Provide all components necessary to complete the grounding system(s) consisting of:
Existing metal underground water pipe.

Metal underground water pipe.

Metal frame of the building.

Steel water storage tank and supports.
Concrete-encased electrode.

Ground ring specified in Section 33 79 00.
Existing metal underground gas piping system.
Metal underground gas piping system.

Rod electrodes.

Plate electrodes.

Active electrodes.

RBOONOORMWNE

= o

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional

requirements for conductors for grounding and bonding, including conductor color coding.

1. Includes oxide inhibiting compound.

w

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 33 79 00 - Site Grounding.
Section 03 20 00 - Concrete Reinforcing.
Section 03 30 00 - Cast-in-Place Concrete.

mmoo

mounted luminaires.
Section 33 79 00 - Site Grounding.

@

Section 26 56 00 - Exterior Lighting: Additional grounding and bonding requirements for pole-
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1.03 REFERENCE STANDARDS

A.

IEEE 81 - Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground System; 1983.

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; National
Electrical Manufacturers Association; 2007.

NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.

2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

3. For signal reference grids, coordinate the work with access flooring furnished in
accordance with Section 09 69 00.

4.  Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

Sequencing:
1. Do notinstall ground rod electrodes until final backfill and compaction is complete.

1.05 PERFORMANCE REQUIREMENTS

A.

Grounding System Resistance: 5 ohms.

1.06 SUBMITTALS

A.
B.

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

Shop Drawings:
1. Indicate proposed arrangement for signal reference grids. Include locations of items to be
bonded and methods of connection.

Product Data: Provide for grounding electrodes and connections.
Test Reports: Indicate overall resistance to ground and resistance of each electrode.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Field quality control test reports.

Project Record Documents: Record actual locations of grounding electrode system components
and connections.
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I.  Project Record Documents: Record actual locations of components and grounding electrodes.
J. Certificate of Compliance: Indicate approval of installation by authority having jurisdiction.

1.07 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Installer Qualifications for Signal Reference Grids: Company with minimum five years
documented experience with high frequency grounding systems.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience with service facilities within 100
miles of Project.

C. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

PART 2 PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work: Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

Do not use products for applications other than as permitted by NFPA 70 and product listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

w

E. Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System: Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential” method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when tested according to
IEEE 81 using "point-to-point" methods.

F. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
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b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
(3.0 m) at an accessible location not more than 5 feet (1.5 m) from the point of
entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

Metal Building or Structure Frame:

a. Provide connection to metal building or structure frame effectively grounded in
accordance with NFPA 70 at nearest accessible location.

Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
(6.0 m) of either steel reinforcing bars or bare copper conductor not smaller than 4
AWG embedded within concrete foundation or footing that is in direct contact with
earth in accordance with NFPA 70.

Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration unless otherwise
indicated or required.

b. Space electrodes not less than 10 feet (3.0 m) from each other and any other ground
electrode.

c.  Where location is not indicated, locate electrode(s) at least 5 feet (1.5 m) outside
building perimeter foundation as near as possible to electrical service entrance;
where possible, locate in softscape (uncovered) area.

d. Provide ground enhancement material around electrode where indicated.

e. Provide ground access well for each electrode.

Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

G. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.

H. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:

1.
2.
3.

4,

Provide grounding electrode system for each separate building or structure.

Provide equipment grounding conductor routed with supply conductors.

For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.

Do not make any connections and remove any factory-installed jumpers between neutral
(grounded) conductors and ground.

I.  Separately Derived System Grounding:

1.

2.

Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).

Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.
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3.

Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection
at same location as grounding electrode conductor connection.

Where common grounding electrode conductor ground riser is used for tap connections to
multiple separately derived systems, provide bonding jumper to connect the metal building
frame and metal water piping in the area served by the derived system to the common
grounding electrode conductor.

Outdoor Source: Where the source of the separately derived system is located outside the
building or structure supplied, provide connection to grounding electrode at source in
accordance with NFPA 70.

Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

J.  Bonding and Equipment Grounding:

1.

© © N

10.

11.

Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and

other normally non-current-carrying conductive materials enclosing electrical

conductors/equipment or likely to become energized as indicated and in accordance with

NFPA 70.

Where circuit conductor sizes are increased for voltage drop, increase size of equipment

grounding conductor proportionally in accordance with NFPA 70.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit

equipment grounding conductor and to outlet box with bonding jumper.

Terminate branch circuit equipment grounding conductors on solidly bonded equipment

ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

Provide bonding jumper across expansion or expansion/deflection fittings provided to

accommodate conduit movement.

Provide bonding for interior metal piping systems in accordance with NFPA 70. This

includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal underground water
pipe used as grounding electrode.

b. Metal gas piping.

c. Metal process piping.

Provide bonding for interior metal air ducts.

Provide bonding for metal building frame where not used as a grounding electrode.

Provide bonding for metal siding not effectively bonded through attachment to metal

building frame.

Provide bonding and equipment grounding for pools and fountains and associated

equipment in accordance with NFPA 70.

Provide redundant grounding and bonding for patient care areas of health care facilities in

accordance with NFPA 70 and NFPA 99.

K. Communications Systems Grounding and Bonding:

1.

Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.

a. Bonding Jumper Size: 6 AWG, unless otherwise indicated or required.

b. Raceway Size: 3/4 inch (21 mm) unless otherwise indicated or required.
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L.

c. Ground Bar Size: 1/4 by 2 by 12 inches (6 by 50 by 300 mm) unless otherwise
indicated or required.

d. Ground Bar Mounting Height: 18 inches (450 mm) above finished floor unless
otherwise indicated.

Pole-Mounted Luminaires: Also comply with Section 26 56 00.

2.02 GROUNDING AND BONDING COMPONENTS

A.

General Requirements:

1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose
indicated.

2. Provide products listed and labeled as complying with UL 467 where applicable.

Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 19:
1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).
2. Factory Pre-fabricated Bonding Jumpers: Furnished with factory-installed ferrules; size
braided cables to provide equivalent gauge of specified conductors.

Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected,; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
a. Exceptions:
1) Use mechanical connectors for connections to electrodes at ground access
wells.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. Exceptions:
1) Use exothermic welded connections for connections to metal building frame.
4.  Manufacturers - Mechanical and Compression Connectors:
a. Burndy: www.burndy.com.
b. Harger Lightning & Grounding: www.harger.com.
c. Thomas & Betts Corporation: www.thb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.
5. Manufacturers - Exothermic Welded Connections:
a. Burndy: www.burndy.com.
b. Cadweld, a brand of Erico International Corporation: www.erico.com.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material: Copper-bonded (copper-clad) steel.

3.  Size: 3/4 inch (19 mm) diameter by 10 feet (3.0 m) length, unless otherwise indicated.

4. Where rod lengths of greater than 10 feet (3.0 m) are indicated or otherwise required,
sectionalized ground rods may be used.

5. Manufacturers:
a. Erico International Corporation: www.erico.com.
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b. Galvan Industries, Inc: www.galvanelectrical.com.
c. Harger Lightning & Grounding: www.harger.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

E. Chemically-Enhanced Ground Electrodes:

1. Description: Copper tube factory-filled with electrolytic salts designed to provide a low-
impedance ground in locations with high soil resistivity; straight (for vertical installations)
or L-shaped (for horizontal installations) as indicated or as required.

2. Length: 10 feet (3.0 m).

3. Integral Pigtail: Factory-attached, sized not less than grounding electrode conductor to be
attached.

4.  Backfill Material: Grounding enhancement material recommended by electrode
manufacturer.

5. Manufacturers:

a. Erico International Corporation: www.erico.com.

b. Harger Lightning & Grounding: www.harger.com.

c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

F. Ground Plate Electrodes:
1. Material: Copper.
2. Size: 24 by 24 by 1/4 inches (610 by 610 by 6 mm), unless otherwise indicated.

G. Ground Enhancement Material:

1. Description: Factory-mixed conductive material designed for permanent and maintenance-
free improvement of grounding effectiveness by lowering resistivity.

2. Resistivity: Not more than 20 ohm-cm in final installed form.

3. Manufacturers:
a. Erico International Corporation: www.erico.com.
b. Harger Lightning & Grounding: www.harger.com.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

H. Ground Access Wells:
1. Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.
a. Areas Exposed to Vehicular Traffic: Rated for not less than 22,500 pounds (100.1kn
kN) vertical design load.
2. Size: As required to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.
a. Round Wells: Not less than 8 inches (200 mm) in diameter.
3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than
10 inches (250 mm).
Cover: Factory-identified by permanent means with word "GROUND".
5.  Manufacturers:
a. Erico International Corporation: www.erico.com.
b. Harger Lightning & Grounding: www.harger.com.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

I.  Pre-Fabricated Signal Reference Grids:

1. Description: Factory pre-fabricated grid manufactured from 2 inch (50 mm) by 26 gage flat
copper strips spaced on 24 inch (610 mm) centers, factory-welded at each crossover.

2. Low Impedance Risers: Factory fabricated 2 inch (50 mm) by 26 gage flat copper strip
designed for connecting equipment enclosures to pre-fabricated signal reference grid.

3. Manufacturers:
a. Erico International Corporation: www.erico.com.
b. Harger Lightning & Grounding: www.harger.com.

»
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c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

J.  Oxide Inhibiting Compound: Comply with Section 26 05 19.

2.03 MANUFACTURERS

Cooper Power Systems, a division of Cooper Industries: www.cooperindustries.com.
Framatome Connectors International: www.fciconnect.com.
Lightning Master Corporation: www.lightningmaster.com.

o0 w»

Substitutions: See Section 01 60 00 - Product Requirements.

2.04 ELECTRODES

A. Manufacturers:
1. Cooper Power Systems, a division of Cooper Industries: www.cooperindustries.com.
2. Framatome Connectors International: www.fciconnect.com.
3. Lightning Master Corporation: www.lightningmaster.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Rod Electrodes: Copper.
1. Diameter: 3/4 inch (19 mm).
2. Length: 5 feet (1500 mm).
3.  Substitutions: See Section 01 60 00 - Product Requirements.

C. Active Electrodes: Metallic-salt-filled copper-tube electrode.
1. Shape: Straight.
2. Length: 8 feet (2400 mm).
3.  Connector: U-bolt pressure plate.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

D. Foundation Electrodes: 2/0 AWG.

2.05 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors: Bronze.
1. Substitutions: See Section 01 60 00 - Product Requirements.

B. Exothermic Connections:
1. Substitutions: See Section 01 60 00 - Product Requirements.

C. Wire: Stranded copper.
Grounding Electrode Conductor: Size to meet NFPA 70 requirements.

E. Grounding Well:
1. Well Pipe: 8 inch (200 mm) by 24 inch (600 mm) long clay tile pipe with belled end.
2. Well Cover: Cast iron with legend "GROUND" embossed on cover.

o

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.
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B. Verify that field measurements are as shown on the drawings.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Verify existing conditions prior to beginning work.
E. Verify that final backfill and compaction has been completed before driving rod electrodes.

3.02 INSTALLATION

m
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Install products in accordance with manufacturer's instructions.

Install grounding and bonding system components in a neat and workmanlike manner in
accordance with NECA 1.

Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury

horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide

ground plates.

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches (150 mm)
below finished grade.

2. Indoor Installations: Unless otherwise indicated, install with 4 inches (100 mm) of top of
rod exposed.

Ground Plate Electrodes: Unless otherwise indicated, install ground plate electrodes at a depth
of not less than 30 inches (750 mm).

Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the items
to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

Identify grounding and bonding system components in accordance with Section 26 05 53.

Install ground electrodes at locations indicated. Install additional rod electrodes as required to
achieve specified resistance to ground.

Provide grounding well pipe with cover at each rod location. Install well pipe top flush with
finished grade.

Install 4 AWG bare copper wire in foundation footing where indicated.

Provide grounding electrode conductor and connect to reinforcing steel in foundation footing
where indicated. Bond steel together.

Provide bonding to meet requirements described in Quality Assurance.
Bond together metal siding not attached to grounded structure; bond to ground.

Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

Interface with site grounding system installed under Section 33 79 00.
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3.03 FIELD QUALITY CONTROL

Owner will provide field inspection in accordance with Section 01 40 00.
Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS except Section 4.

Perform inspections and tests listed in NETA STD ATS, Section 7.13.

Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

moow>
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Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

B. Conduit and equipment supports.
C. Anchors and fasteners.

1.02 RELATED REQUIREMENTS

A. Section 26 05 34 - Conduit: Additional support and attachment requirements for conduits.
B. Section 26 05 37 - Boxes: Additional support and attachment requirements for boxes.

C. Section 26 51 00 - Interior Lighting: Additional support and attachment requirements for interior
luminaires.

D. Section 26 56 00 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2009.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2011.

D. MFMA-4 - Metal Framing Standards Publication; Metal Framing Manufacturers Association;
2004.

E. ICC-ES ACOL1 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2009.

F. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
Elements; 2006

G. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2010

H. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2009.

I.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

J.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

K. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do notinstall products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for metal
channel (strut) framing systems, non-penetrating rooftop supports, and post-installed concrete
and masonry anchors.

C. Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

D. For products specified as requiring evaluation and recognition by ICC Evaluation Service, LLC
(ICC-ES), provide current ICC-ES evaluation reports upon request.

E. Installer's Qualifications: Include evidence of compliance with specified requirements.

n

Product Data: Provide manufacturer’s catalog data for fastening systems.

G. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Comply with applicable building code.

C. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

D. Installer Qualifications for Powder-Actuated Fasteners (when specified): Certified by fastener
system manufacturer with current operator's license.

E. Installer Qualifications for Field-Welding: As specified in Section 05 50 00.

F. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2 PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A.

w

General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose
indicated, where applicable.

3. Include consideration for vibration, equipment operation, and shock loads where
applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components: Use corrosion resistant materials suitable for the environment where

installed.
a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
Al123/A123M or ASTM A153/A153M.

Materials for Metal Fabricated Supports: Comply with Section 05 50 00.

Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be
supported.
1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.
3. Manufacturers:
a. Cooper Crouse-Hinds, a division of Cooper Industries: www.cooperindustries.com.
b. Erico International Corporation: www.erico.com.
c. 0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
d. Thomas & Betts Corporation: www.tnb.com.

Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:
a. Cooper Crouse-Hinds, a division of Cooper Industries: www.cooperindustries.com.
b. Erico International Corporation: www.erico.com.
c. 0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
d. Thomas & Betts Corporation: www.tnhb.com.

Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.
2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed and labeled
as complying with UL 5B.
3. Channel Material:
a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.
4.  Minimum Channel Thickness: 12 gauge (2.6 mm).
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5. Minimum Channel Dimensions: 1-5/8 inch (41 mm) width by 13/16 inch (21 mm) height.
6. Manufacturers:
a. Cooper B-Line, a division of Cooper Industries: www.cooperindustries.com.
b. Thomas & Betts Corporation: www.tnb.com.
c. Unistrut, a brand of Atkore International Inc: www.unistrut.com.
d. Source Limitations: Furnish channels (struts) and associated fittings, accessories,
and hardware produced by a single manufacturer.

F. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
Equipment Supports: 1/2 inch (13 mm) diameter.
Single Conduit up to 1 inch (27mm) trade size: 1/4 inch (6 mm) diameter.
Single Conduit larger than 1 inch (27mm) trade size: 3/8 inch (10 mm) diameter.
Trapeze Support for Multiple Conduits: 3/8 inch (10 mm) diameter.
Outlet Boxes: 1/4 inch (6 mm) diameter.
Luminaires: 1/4 inch (6 mm) diameter.

G. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.
Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
Hollow Masonry: Use toggle bolts.
Hollow Stud Walls: Use toggle bolts.
Steel: Use beam clamps, machine bolts, or welded threaded studs.
Sheet Metal: Use sheet metal screws.
Wood: Use wood screws.
Plastic and lead anchors are not permitted.
0. Powder-actuated fasteners are not permitted.
a. Where approved by Architect.
b. Use only threaded studs; do not use pins.
11. Hammer-driven anchors and fasteners are not permitted.
a. Nails are permitted for attachment of nonmetallic boxes to wood frame construction
(when specified).
b. Staples are permitted for attachment of nonmetallic-sheathed cable to wood frame
construction (when specified).
12. Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material: Use galvanized steel.
c. Minimum Channel Thickness: 12 gauge (2.6 mm).
d. Manufacturer: Same as manufacturer of metal channel (strut) framing system.
13. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.
14. Manufacturers - Mechanical Anchors:
a. Hilti, Inc: www.us.hilti.com.
b. ITW Red Head, a division of lllinois Tool Works, Inc: www.itwredhead.com.
c. Powers Fasteners, Inc: www.powers.com.
d. Simpson Strong-Tie Company Inc: www.strongtie.com.
15. Manufacturers - Powder-Actuated Fastening Systems:
Hilti, Inc: www.us.hilti.com.
ITW Ramset, a division of lllinois Tool Works, Inc: www.ramset.com.
Powers Fasteners, Inc: www.powers.com.
Simpson Strong-Tie Company Inc: www.strongtie.com.
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2.02 MANUFACTURERS

A. Thomas & Betts Corporation: www.tnb.com.
B. Threaded Rod Company: www.threadedrod.com.
C. Substitutions: See Section 01 60 00 - Product Requirements.

2.03 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General: Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

w

Supports: Fabricated of structural steel or formed steel members; galvanized.

C. Anchors and Fasteners:
1. Do not use powder-actuated anchors, spring clips, or beam clamps.
2. Obtain permission from Architect before using powder-actuated anchors.
3. Concrete Structural Elements: Use precast inserts, expansion anchors, powder-actuated
anchors, or preset inserts.
4.  Steel Structural Elements: Use beam clamps, steel spring clips, steel ramset fasteners, or
welded fasteners.
5. Concrete Surfaces: Use self-drilling anchors or expansion anchors.
Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts or hollow wall
fasteners.
Solid Masonry Wallls: Use expansion anchors or preset inserts.
Sheet Metal: Use sheet metal screws.
Wood Elements: Use wood screws.

astener Types:

Concrete Wedge Expansion Anchors: Complying with ICC-ES AC193.
Masonry Wedge Expansion Anchors: Complying with ICC-ES ACOL1.
Concrete Screw Type Anchors: Complying with ICC-ES AC193.
Masonry Screw Type Anchors: Complying with ICC-ES AC106.
Concrete Adhesive Type Anchors: Complying with ICC-ES AC308.
Other Types: As required.

Manufacturers:

a. Powers Fasteners, Inc: www.powers.com.

o
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PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Install support and attachment components in a neat and workmanlike manner in accordance
with NECA 1.
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C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

E. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

G. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

H. Field-Welding (where approved by Architect): Comply with Section 05 50 00.

I.  Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3.  Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch (80
mm) high concrete pad constructed in accordance with Section 03 30 00.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

J.  Conduit Support and Attachment: Also comply with Section 26 05 34.

K. Box Support and Attachment: Also comply with Section 26 05 37.

L. Interior Luminaire Support and Attachment: Also comply with Section 26 51 00.

M. Exterior Luminaire Support and Attachment: Also comply with Section 26 56 00.

N. Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

O. Secure fasteners according to manufacturer's recommended torque settings.

P. Remove temporary supports.

Q. Identify independent electrical component support wires above accessible ceilings (only where
specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

R. Install hangers and supports as required to adequately and securely support electrical system
components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Do not drill or cut structural members.
3. Obtain permission from Architect before drilling or cutting structural members.

S. Rigidly weld support members or use hexagon-head bolts to present neat appearance with
adequate strength and rigidity. Use spring lock washers under all nuts.

T. Install surface-mounted cabinets and panelboards with minimum of four anchors.

U. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1
inch (25 mm) off wall.

V. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed
in hollow partitions.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
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B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 34 - CONDUIT

PART 1 GENERAL

1.01 SECTION INCLUDES

Galvanized steel rigid metal conduit (RMC).

Aluminum rigid metal conduit (RMC).

Intermediate metal conduit (IMC).

PVC-coated galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).

Electrical metallic tubing (EMT).

Rigid polyvinyl chloride (PVC) conduit.

Conduit fittings.

“ - IEMMOO WP

Accessories.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete encasement of conduits.

w

Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable
(Type MC) and armored cable (Type AC), including uses permitted.

D. Section 26 05 21 - Manufactured Wiring Assemblies.
E. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
1. Includes additional requirements for fittings for grounding and bonding.
F. Section 26 05 29 - Hangers and Supports for Electrical Systems.
G. Section 26 05 35 - Surface Raceways.
H. Section 26 05 37 - Boxes.
l.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

J.  Section 26 27 01 - Electrical Service Entrance: Additional requirements for electrical service
conduits.

Section 26 27 23 - Indoor Service Poles.

Section 27 10 05 - Structured Cabling for Voice and Data - Inside-Plant: Additional
requirements for communications systems conduits.

Section 31 23 16 - Excavation.

Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.
Section 31 23 23 - Fill: Bedding and backfilling.

Section 33 71 19 - Electrical Underground Ducts and Manholes.

r A
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1.03 REFERENCE STANDARDS

COow>»

m

V.
W.
X

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC); 2005.

ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);
2005.

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical
Contractors Association; 2006.

NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit; National Electrical
Contractors Association; 2004.

NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); National
Electrical Contractors Association; 2003.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; National Electrical Manufacturers Association; 2007.

NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit; National Electrical Manufacturers Association; 2005.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; National Electrical Manufacturers
Association; 2003.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
National Electrical Manufacturers Association; 2004.

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current
Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including All
Revisions.

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 886 - Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations; Current Edition,
Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
UL 1653 - Electrical Nonmetallic Tubing; Current Edition, Including All Revisions.
UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

CONDUIT

Coordination:
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.
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2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet, junction and splicing points.

1.05 SUBMITTALS

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.

Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete
slabs, where permitted.

2. Include proposed locations of roof penetrations and proposed methods for sealing.

Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

1.06 QUALITY ASSURANCE

A.
B.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2 PRODUCTS

2.01 CONDUIT APPLICATIONS

A.

B.

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

Underground:
1. Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal conduit
(IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.
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2. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, intermediate metallic
conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.

3.  Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid
PVC conduit.

4.  Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows for bends.

6. Where steel conduit is installed in direct contact with earth where soil has a resistivity of
less than 2000 ohm-centimeters or is characterized as severely corrosive based on soils
report or local experience, use corrosion protection tape to provide supplementary
corrosion protection or use PVC-coated galvanized steel rigid metal conduit.

7. Where steel conduit emerges from concrete into soil, use corrosion protection tape to
provide supplementary corrosion protection for a minimum of 4 inches (100 mm) on either
side of where conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

D. Embedded Within Concrete:

1. Within Slab on Grade: Not permitted.

2. Within Slab on Grade (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.

3. Within Slab Above Ground: Not permitted.

4.  Within Slab Above Ground (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.

5. Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid
PVC conduit.

6. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from concrete.

7. Where electrical metallic tubing (EMT) emerges from concrete into salt air, use corrosion
protection tape to provide supplementary corrosion protection for a minimum of 4 inches
(100 mm) on either side of where conduit emerges.

E. Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

F. Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

G. Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

H. Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit or intermediate metal
conduit (IMC).

I.  Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

J. Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet (2.4 m), except within electrical and communication
rooms or closets.
b. Where exposed below 20 feet (6.1 m) in warehouse areas.

K. Exposed, Exterior: Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
or PVC-coated galvanized steel rigid metal conduit.
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L.

M.

Q.

Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized steel
rigid metal conduit or intermediate metal conduit (IMC).

Corrosive Locations Above Ground: Use PVC-coated galvanized steel rigid metal conduit or
aluminum rigid metal conduit.
1. Corrosive locations include, but are not limited to:

a. Cooling towers.

Hazardous (Classified) Locations: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), aluminum rigid metal conduit, or PVC-coated galvanized steel rigid metal
conduit.

Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet (1.8 m).

Connections to Vibrating Equipment:
Dry Locations: Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
3.  Maximum Length: 6 feet (1.8 m) unless otherwise indicated.
4.  Vibrating equipment includes, but is not limited to:
a. Transformers.
b. Motors.

Fished in Existing Walls, Where Necessary: Use flexible metal conduit.

=

2.02 CONDUIT REQUIREMENTS

A.

nmoow

Existing Work: Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling a mandrel through them.

Electrical Service Conduits: Also comply with Section 26 27 01.

Communications Systems Conduits: Also comply with Section 27 10 05.

Fittings for Grounding and Bonding: Also comply with Section 26 05 26.

Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

Minimum Conduit Size, Unless Otherwise Indicated:

Branch Circuits: 1/2 inch (16 mm) trade size.

Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.

Control Circuits: 1/2 inch (16 mm) trade size.

Flexible Connections to Luminaires: 3/8 inch (12 mm) trade size.
Underground, Interior: 3/4 inch (21 mm) trade size.
Underground, Exterior: 1 inch (27 mm) trade size.

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
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2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

Manufacturers:

1. Allied Tube & Conduit: www.alliedeg.com.

2. Republic Conduit: www.republic-conduit.com.

3. Wheatland Tube Company: www.wheatland.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.
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B.

C.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.

Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 886
for the classification of the installed location.

4. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

5.  Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 ALUMINUM RIGID METAL CONDUIT (RMC)

A.

Manufacturers:

1. Allied Tube & Conduit: www.alliedeg.com.

2. Republic Conduit: www.republic-conduit.com.

3.  Wheatland Tube Company: www.wheatland.com.

Description: NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5 and
listed and labeled as complying with UL 6A.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.
3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 886
for the classification of the installed location.
Material: Use aluminum.
Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

ok

2.05 INTERMEDIATE METAL CONDUIT (IMC)

A.

Manufacturers:

1. Allied Tube & Conduit: www.alliedeg.com.

2. Republic Conduit: www.republic-conduit.com.

3.  Wheatland Tube Company: www.wheatland.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
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b. 0-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 886
for the classification of the installed location.

4. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

5. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.06 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

O

Manufacturers:

1. Thomas & Betts Corporation: www.tnb.com.

2. Robroy Industries: www.robroy.com.

3. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm).
Interior Coating: Urethane, minimum thickness of 2 mil (0.05 mm).

PVC-Coated Fittings:

1. Manufacturer: Same as manufacturer of PVC-coated conduit to be installed.

2. Non-Hazardous Locations: Use fittings listed and labeled as complying with UL 514B.

3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 886
for the classification of the installed location.

4. Material: Use steel or malleable iron.

5.  Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm).

6. Interior Coating: Urethane, minimum thickness of 2 mil (0.05 mm).

PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil (0.38 mm).

2.07 FLEXIBLE METAL CONDUIT (FMC)

A.

Manufacturers:

1. AFC Cable Systems, Inc: www.afcweb.com.

2.  Electri-Flex Company: www.electriflex.com.

3. International Metal Hose: www.metalhose.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. 0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.
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2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.08 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A.

Manufacturers:

1. AFC Cable Systems, Inc: www.afcweb.com.

2.  Electri-Flex Company: www.electriflex.com.

3. International Metal Hose: www.metalhose.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit
listed and labeled as complying with UL 360.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. 0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation; www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.09 ELECTRICAL METALLIC TUBING (EMT)

A.

Manufacturers:

1. Allied Tube & Conduit: www.alliedeg.com.

2. Republic Conduit: www.republic-conduit.com.

3.  Wheatland Tube Company: www.wheatland.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
4. Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.
Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations.
Embedded Within Concrete (where permitted): Use fittings listed as concrete-tight. Fittings
that require taping to be concrete-tight are acceptable.

oo
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2.10 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A.

Manufacturers:
1. JM Eagle: www.jmeagle.com.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2.  Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.11 ELECTRICAL NONMETALLIC TUBING (ENT)

A.

Manufacturers:

1. Cantex Inc: www.cantexinc.com.

2. Carlon, a brand of Thomas & Betts Corporation: www.carlon.com.
3. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA TC 13 and

listed and labeled as complying with UL 1653.

Fittings:

1. Manufacturer: Same as manufacturer of ENT to be connected.

2. Use solvent-welded type fittings.

3. Solvent-Welded Fittings: Rigid PVC fittings complying with NEMA TC 3 and listed and
labeled as complying with UL 651; suitable for use with ENT.

4.  Snap-on Fittings: Listed and labeled as complying with UL 651.

2.12 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)

A.

Manufacturers:

1. AFC Cable Systems, Inc: www.afcweb.com.

2.  Electri-Flex Company: www.electriflex.com.

3. International Metal Hose: www.metalhose.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type LENC liquidtight flexible nonmetallic conduit listed and labeled as
complying with UL 1660.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B; suitable for the type of conduit to be connected.

2.13 ACCESSORIES

A.

B.

Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil (0.51 mm).
1. Substitutions: See Section 01 60 00 - Product Requirements.

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.
1. Substitutions: See Section 01 60 00 - Product Requirements.
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C.

PART 3 E

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force
(890 N).

Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.

Modular Seals for Conduit Penetrations: Rated for minimum of 40 psig; Suitable for the
conduits to be installed.
1. Substitutions: See Section 01 60 00 - Product Requirements.

XECUTION

3.01 EXAMINATION

A.
B.
C.

Verify that field measurements are as shown on drawings.
Verify that mounting surfaces are ready to receive conduits.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

nmmoow>
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CONDUIT

Install products in accordance with manufacturer's instructions.

Install conduit in a neat and workmanlike manner in accordance with NECA 1.
Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
Install intermediate metal conduit (IMC) in accordance with NECA 101.

Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the
manufacturer.

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.
Install liquid tight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.

Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated and routing is not shown, determine exact routing
required.

3.  Conceal all conduits unless specifically indicated to be exposed.

4.  Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5.  Unless otherwise approved, do not route conduits exposed:

a. Across floors.

b. Across roofs.

c. Across top of parapet walls.

d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
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8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

9. Route conduits above water and drain piping where possible.

10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

11. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other
systems.

12. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces.
This includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

13. Group parallel conduits in the same area together on a common rack.

K. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2.  Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

L. Connections and Terminations:

1.

2.

Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquid tight flexible conduit connections to prevent drainage of liquid
into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and rain tight hubs for wet locations.

Where spare conduits stub up through concrete floors and are not terminated in a box or
enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.

Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

M. Penetrations:

1.

2.
3.

a s

o

CONDUIT

Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

Make penetrations perpendicular to surfaces unless otherwise indicated.

Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

Conceal bends for conduit risers emerging above ground.

Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.

Provide suitable modular seal where conduits penetrate exterior wall below grade.
Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.
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9. Provide metal escutcheon plates for conduit penetrations exposed to public view.
10. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

N. Underground Installation:
1. Provide trenching and backfilling in accordance with Sections 31 2316 and 31 2323.
2. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior: 24 inches (610 mm).
b. Under Slab on Grade: 12 inches (300 mm) to bottom of slab.
3. Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length for service entrance where not concrete-encased.

O. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):
Include proposed conduit arrangement with submittals.

Maximum Conduit Size: 1 inch (27 mm) unless otherwise approved.

Minimum Conduit Spacing: 2".

Install conduits within middle one third of slab thickness.

Secure conduits to prevent floating or movement during pouring of concrete.

agprwNE

P. Concrete Encasement: Where conduits not otherwise embedded within concrete are indicated
to be concrete-encased, provide concrete in accordance with Section 03 30 00 with minimum
concrete cover of 3 inches (76 mm) on all sides unless otherwise indicated.

Q. Hazardous (Classified) Locations: Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

R. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

3. Where conduits are subject to earth movement by settlement or frost.

S. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:

1.  Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
3.  Where conduits penetrate coolers or freezers.

T. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches (300 mm) at each end.

Provide grounding and bonding in accordance with Section 26 05 26.
V. ldentify conduits in accordance with Section 26 05 53.

c

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.
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3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 26 05 35 - SURFACE RACEWAYS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Surface raceway systems.
B. Wireways.
C. Wall duct.

1.02 RELATED REQUIREMENTS

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 34 - Conduit.

Section 26 05 37 - Boxes.

Section 26 05 40 - Underfloor Ducts: Trench duct.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

mmoow>
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Section 26 27 23 - Indoor Service Poles.
H. Section 26 27 26 - Wiring Devices: Receptacles.
I.  Section 27 10 05 - Structured Cabling for Voice and Data - Inside-Plant: Voice and data jacks.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

D. ULS5 - Surface Metal Raceways and Fittings; Current Edition, Including All Revisions.

E. UL 5A - Nonmetallic Surface Raceways and Fittings; Current Edition, Including All Revisions.

F. UL 111 - Outline of Investigation for Multioutlet Assemblies; Current Edition, Including All
Revisions.

G. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed
under other sections or by others.
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2. Coordinate rough-in locations of outlet boxes provided under Section 26 05 37 and
conduit provided under Section 26 05 34 as required for installation of raceways provided
under this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be
installed.

4.  Wall Duct: Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted wall duct where indicated.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do notinstall raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is
complete between outlet, junction and splicing points.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets including
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service
condition requirements, and accessories.

1. Surface Raceway Systems: Include information on fill capacities for conductors and
cables.

C. Shop Drawings:
1. Pre-wired Surface Raceway Systems: Provide plan and elevation views including
dimensioned locations of wiring devices and circuiting arrangements.
2.  Wireways: Provide dimensioned plan and elevation views including adjacent equipment
with all required clearances indicated.

D. Samples: Three of each type and color of surface raceway system specified, 6 inches (150
mm) in length.

E. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2 PRODUCTS

2.01 RACEWAY REQUIREMENTS

A. Provide all components, fittings, supports, and accessories required for a complete raceway
system.

B. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to authority having jurisdiction as suitable for the purpose
indicated.

C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.

2.02 SURFACE RACEWAY SYSTEMS

A. Manufacturers:
1. Hubbell Incorporated: www.hubbell-wiring.com.
2.  MonoSystems, Inc: www.monosystems.com.
3. Wiremold, a brand of Legrand North America, Inc: www.legrand.us.

Surface Metal Raceways: Listed and labeled as complying with UL 5.
Surface Nonmetallic Raceways: Listed and labeled as complying with UL 5A.
D. Multioutlet Assemblies: Listed and labeled as complying with UL 111.

O w

2.03 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Factory test each production unit for pre-wired surface raceway systems to verify proper wiring.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes and conduit terminations are installed in proper locations and are
properly sized in accordance with NFPA 70 to accommodate raceways.

C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are
complete, including painting.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

Install products in accordance with manufacturer's instructions.
Install raceways in a neat and workmanlike manner in accordance with NECA 1.
Install raceways plumb and level.

oo w>»

Arrange wireways and associated raceway connections to comply with NFPA 70, including but
not limited to requirements for deflected conductors and wireways used as pullboxes. Increase
size of wireway where necessary.
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E. Secure and support raceways in accordance with Section 26 05 29 at intervals complying with
NFPA 70 and manufacturer's requirements.

F. Close unused raceway openings.
Provide grounding and bonding in accordance with Section 26 05 26.
H. Identify raceways in accordance with Section 26 05 53.

©

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect raceways for damage and defects.
C. Surface Raceway Systems with Integrated Devices: Test each wiring device to verify operation

and proper polarity.
D. Correct wiring deficiencies and replace damaged or defective raceways.

3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.05 PROTECTION

A. Protect installed raceways from subsequent construction operations.

END OF SECTION
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SECTION 26 05 37 - BOXES

PART 1 GENERAL

1.01 SECTION INCLUDES

A.

©

Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as junction
and pull boxes.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650
cu cm).

Underground handhole enclosures.
Wall and ceiling outlet boxes.
Pull and junction boxes.

1.02 RELATED REQUIREMENTS

Section 03 30 00 - Cast-in-Place Concrete.
Section 07 84 00 - Firestopping.

Section 08 31 00 - Access Doors and Panels: Panels for maintaining access to concealed
boxes.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 34 - Conduit:

1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit length and/or number of bends
between pulling points.

Section 26 05 35 - Surface Raceways:
1. Accessory boxes designed specifically for surface raceway systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 27 26 - Wiring Devices:
1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

Section 26 28 13 - Fuses: Spare fuse cabinets.

Section 27 10 05 - Structured Cabling for Voice and Data - Inside-Plant: Additional
requirements for communications systems outlet boxes.

Section 26 27 16 - Electrical Cabinets and Enclosures.
Section 26 27 26 - Wiring Devices: Wall plates in finished areas.

1.03 REFERENCE STANDARDS

BOXES

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical
Contractors Association; 2010.
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C. NEMAFB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; National Electrical Manufacturers Association; 2007.

D. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National
Electrical Manufacturers Association; 2008.

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National
Electrical Manufacturers Association; 2008.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2008.

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

H. SCTE 77 - Specification for Underground Enclosure Integrity; Society of Cable
Telecommunications Engineers; 2010 (ANSI/SCTE 77).

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

K. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

L. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

M. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,

Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4.  Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8.  Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

BOXES

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets and
enclosures.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.
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D. Project Record Documents: Record actual locations for outlet and device boxes, pull boxes,
cabinets and enclosures, floor boxes, and underground handhole enclosures.
E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2.  Keys for Lockable Enclosures: Two of each different key.
F. Project Record Documents: Record actual locations and mounting heights of outlet, pull, and

junction boxes on project record documents.

1.06 QUALITY ASSURANCE

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Products: Provide products listed and classified by Underwriters Laboratories Inc., as suitable
for the purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.01 BOXES

A.

BOXES

General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2.  Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3.  Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose
indicated.

4.  Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as

Junction and Pull Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal

conduit or exposed intermediate metal conduit (IMC) is used.

Use cast aluminum boxes where aluminum rigid metal conduit is used.

Use nonmetallic boxes where exposed rigid PVC conduit is used.

Use suitable concrete type boxes where flush-mounted in concrete.

Use suitable masonry type boxes where flush-mounted in masonry walls.

Use raised covers suitable for the type of wall construction and device configuration where

required.

9. Use shallow boxes where required by the type of wall construction.

© No g
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BOXES

10. Do not use "through-wall" boxes designed for access from both sides of wall.

11. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

12. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

13. Nonmetallic Boxes: Comply with NEMA OS 2, and list and label as complying with UL
514C.

14. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

15. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

16. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets): 4 inch square by 1-
1/2 inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets: Comply with Section 27 10 05.

c. Ceiling Outlets: 4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade
size.

17. Wall Plates: Comply with Section 26 27 26.

18. Manufacturers:

a. Cooper Crouse-Hinds, a division of Cooper Industries: www.cooperindustries.com.

b. Hubbell Incorporated; Bell Products: www.hubbell-bell.com.

c. Hubbell Incorporated; RACO Products: www.hubbell-raco.com.

d. 0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
e. Thomas & Betts Corporation: www.tnb.com.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches
(1,650 cu cm):
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
a. Indoor Clean, Dry Locations: Type 1, painted steel.
b. Outdoor Locations: Type 3R, painted steel.
3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet (0.56 sq m) and Larger: Provide sectionalized screw-cover or
hinged-cover enclosures.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels: Painted steel, removable.
c. Terminal Blocks: Provide voltage/current ratings and terminal quantity suitable for
purpose indicated, with 25 percent spare terminal capacity.
5.  Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise
indicated.
6. Manufacturers:
a. Cooper B-Line, a division of Cooper Industries: www.cooperindustries.com.
b. Hoffman, a brand of Pentair Technical Products: www.hoffmanonline.com.
c. Hubbell Incorporated; Wiegmann Products: www.hubbell-wiegmann.com.

Underground Handhole Enclosures:

1. Description: In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size: As indicated on drawings.

3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than
12 inches (300 mm).

4.  Applications:
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a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic: Use polymer concrete enclosures, with minimum SCTE 77, Tier 8
load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic:
Use polymer concrete enclosures, with minimum SCTE 77, Tier 15 load rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

5. Polymer Concrete Underground Handhole Enclosures: Comply with SCTE 77.
a. Manufacturers:
1) Highline Products, Inc: www.highlineproducts.com.
2) Hubbell Incorporated; Quazite Products: www.hubbellpowersystems.com.
3) Oldcastle Precast, Inc: www.oldcastleprecast.com.

2.02 MANUFACTURERS

Appleton Electric; Model: www.appletonelec.com.
Arc-Co./Division of Arcade Technology; Model: www.arc-co.com.
Unity Manufacturing; Model: www.unitymfg.com.

Substitutions: See Section 01 60 00 - Product Requirements.

o0 ®»

2.03 OUTLET BOXES

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported;
include 1/2 inch (13 mm) male fixture studs where required.
2. Concrete Ceiling Boxes: Concrete type.

Nonmetallic Outlet Boxes: NEMA OS 2.

C. CastBoxes: NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer.
Provide threaded hubs.

D. Wall Plates for Finished Areas: As specified in Section 26 27 26.

w

2.04 PULL AND JUNCTION BOXES

A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
Hinged Enclosures: As specified in Section 26 27 16.

C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction
box:

1. Material: Galvanized cast iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

D. In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for flush
mounting:
1. Material: Galvanized cast iron.
2. Cover: Smooth cover with neoprene gasket and stainless steel cover screws.
3. Cover Legend: "ELECTRIC".

w

BOXES 26 05 37-5



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

PART 3 EXECUTION

3.01 EXAMINATION

o0 ®»

Verify that field measurements are as shown on drawings.

Verify that mounting surfaces are ready to receive boxes.

Verify that conditions are satisfactory for installation prior to starting work.

Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.

3.02 INSTALLATION

©mmo

BOXES

Install products in accordance with manufacturer's instructions.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide separate boxes for emergency power and normal power systems.
Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section
08 31 00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes as required for devices installed under other sections or by others.
a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 27 26.
b. Communications Systems Outlets: Comply with Section 27 10 05.

4. Locate boxes so that wall plates do not span different building finishes.

Locate boxes so that wall plates do not cross masonry joints.

6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches (150 mm) horizontal separation unless otherwise indicated.

8. Acoustic-Rated Walls: Do not install flush-mounted boxes on opposite sides of walls back-
to-back; provide minimum 24 inches (610 mm) horizontal separation.

9. Fire-Resistance-Rated Walls: Install flush-mounted boxes such that the required fire-
resistance will not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide
minimum 24 inches (610 mm) separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do notinstall flush-mounted boxes with area larger than 16 square inches (0.0103 sq
m) or such that the total aggregate area of openings exceeds 100 square inches
(0.0645 sg m) for any 100 square feet (9.29 sq m) of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in

accordance with Section 26 05 34.

o
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BOXES

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Within joists in areas with no ceiling.
b. Electrical rooms.
c. Mechanical equipment rooms.

Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or ceiling
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.

Install boxes plumb and level.

Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch (6 mm) or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3
mm) at the edge of the box.

Install boxes as required to preserve insulation integrity.

Underground Handhole Enclosures:

1. Install enclosure on gravel base, minimum 6 inches (150 mm) deep.

2. Flush-mount enclosures located in concrete or paved areas.

3. Mount enclosures located in landscaped areas with top at 1 inch (25 mm) above finished
grade.

4.  Provide cast-in-place concrete collar constructed in accordance with Section 03 30 00,
minimum 10 inches wide by 12 inches deep (250 mm wide by 300 mm deep), around
enclosures that are not located in concrete areas.

5. Install additional bracing inside enclosures in accordance with manufacturer's instructions
to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Close unused box openings.

Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

Provide grounding and bonding in accordance with Section 26 05 26.
Identify boxes in accordance with Section 26 05 53.
Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

Coordinate installation of outlet boxes for equipment connected under Section 26 27 17.
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W. Set wall mounted boxes at elevations to accommodate mounting heights indicated.

X. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet (3 m) if required to accommodate intended purpose.

<

Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
Maintain headroom and present neat mechanical appearance.
AA. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

N

AB. Install boxes to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 84 00.

AC. Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

AD. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.
AE. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
AF. Use flush mounting outlet box in finished areas.

AG. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.
Coordinate masonry cutting to achieve neat opening.

AH. Provide separate boxes for emergency power and normal power systems.

Al. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
AJ. Locate outlet boxes so that wall plates do not span different building finishes.

AK. Locate outlet boxes so that wall plates do not cross masonry joints.

AL. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches (150 mm)
separation.
1. Provide minimum 24 inches (600 mm) separation in acoustic rated walls.
2. Provide minimum 24 inches (600 mm) separation in fire rated walls.

AM. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for
surface finish thickness.

AN. Use stamped steel bridges to fasten flush mounting outlet box between studs.

AO. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
AP. Use adjustable steel channel fasteners for hung ceiling outlet box.

AQ. Do not fasten boxes to ceiling support wires.

AR. Support boxes independently of conduit, except cast box that is connected to two rigid metal
conduits both supported within 12 inches (305 mm) of box.

AS. Use gang box where more than one device is mounted together. Do not use sectional box.
AT. Use gang box with plaster ring for single device outlets.
AU. Use cast outlet box in exterior locations exposed to the weather and wet locations.

AV. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal
box in other locations.

AW. Identify boxes in accordance with Section 26 05 53.

3.03 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.
B. Clean exposed surfaces and restore finish.
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3.04 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES

Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.

Voltage markers.

Underground warning tape.

Floor marking tape.

G Mmoo w>

Warning signs and labels.

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

C. Section 26 27 26 - Wiring Devices: Device and wallplate finishes; factory pre-marked
wallplates.

D. Section 26 31 00 - Photovoltaic Collectors: Additional identification requirements for
photovoltaic systems.

E. Section 27 10 05 - Structured Cabling for Voice and Data: Identification for communications
cabling and devices.

1.03 REFERENCE STANDARDS

A. ANSI z535.2 - American National Standard for Environmental and Facility Safety Signs; 2007.
ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2007.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2009.
E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

w

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.
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1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Shop Drawings: Provide schedule of items to be identified indicating proposed designations,
materials, legends, and formats.

D. Samples:
1. Identification Nameplates: One of each type and color specified.
2. Warning Signs and Labels: One of each type and legend specified.

E. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2 PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Existing Work: Unless specifically excluded, identify existing elements to remain that are not
already identified in accordance with specified requirements.

B. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a. Switchboards:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight
of equipment.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.
b. Motor Control Centers:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight
of equipment.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.
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Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Identify main overcurrent protective device. Use identification label for
panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Do not identify spares and spaces.

Transformers:

1) Identify kVA rating.

2) Identify voltage and phase for primary and secondary.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Identify load(s) served. Include location when not within sight of equipment.

Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.

2) ldentify power source and circuit number. Include location when not within sight
of equipment.

3) Identify load(s) served. Include location when not within sight of equipment.

Busway:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4)  Provide identification at maximum intervals of 40 feet (12 m).

5) Use identification nameplate to identify load(s) served for each plug-in unit.
Include location when not within sight of equipment.

Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.

Enclosed Contactors:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify configuration, e.g., E.O.E.H. (electrically operated, electrically held) or
E.O.M.H. (electrically operated, mechanically held).

4) Identify coil voltage.

5) Identify load(s) and associated circuits controlled. Include location.

Transfer Switches:

1) Identify voltage and phase.

2) Identify power source and circuit number for both normal power source and
standby power source. Include location when not within sight of equipment.

3) Identify load(s) served. Include location when not within sight of equipment.

2. Service Equipment:

a.
b.

Use identification nameplate to identify each service disconnecting means.

For buildings or structures supplied by more than one service, or any combination of
branch circuits, feeders, and services, use identification nameplate or means of
identification acceptable to authority having jurisdiction at each service disconnecting
means to identify all other services, feeders, and branch circuits supplying that
building or structure. Verify format and descriptions with authority having jurisdiction.
Use identification nameplate at each piece of service equipment to identify the
available fault current and the date calculations were performed.
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3.

10.

11.

12.

Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type and
location of on-site emergency power sources.

c. Use identification nameplate to identify emergency operating instructions for
emergency system equipment.

Use voltage marker to identify highest voltage present for each piece of electrical

equipment.

Use identification nameplate to identify equipment utilizing series ratings, where permitted,

in accordance with NFPA 70.

Use identification nameplate to identify switchboards and panelboards utilizing a high leg

delta system in accordance with NFPA 70.

Use identification nameplate to identify disconnect location for equipment with remote

disconnecting means.

Use identification label or handwritten text using indelible marker on inside of door at each

fused switch to identify required NEMA fuse class and size.

Use identification label or handwritten text using indelible marker on inside of door at each

motor controller to identify nameplate horsepower, full load amperes, code letter, service

factor, voltage, and phase of motor(s) controlled.

Use identification label to identify overcurrent protective devices for branch circuits serving

fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

Use field-painted floor markings, floor marking tape, or warning labels to identify required

equipment working clearances where indicated or where required by the authority having

jurisdiction.

a. Field-Painted Floor Markings: Alternating black and white stripes, 3 inches (76 mm)
wide, painted in accordance with Section 09 90 00.

Arc Flash Hazard Warning Labels: Use warning labels to identify arc flash hazards for

electrical equipment, such as switchboards, panelboards, industrial control panels, meter

socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.

a. Minimum Size: 3.5 by 5 inches (89 mm by 127 mm).

b. Legend: Include orange header that reads "WARNING", followed by the word
message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Legend: Provide custom legend in accordance with NFPA 70E based on equipment-
specific data:

1) Include orange header that reads "WARNING" where calculated incident energy
is less than 40 calories per square cm.
2) Include red header that reads "DANGER" where calculated incident energy is 40
calories per square cm or greater.
3) Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or
approved equivalent.
4) Include the following information:
(@) Arc flash protection boundary.
(b) Incident energy.
(c) Hazard/risk category.
(d) PPE (personnel protective equipment) requirements.
(e) Nominal voltage.
(f) Shock hazard condition.
(g) Limited approach boundary.
(h) Restricted approach boundary.
(i) Prohibited approach boundary.
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13.

14.

15.

16.

() Equipment identification.

(k) Date calculations were performed.
Use warning signs to identify electrical hazards for entrances to all rooms and other
guarded locations that contain exposed live parts operating at 600 V nominal or less with
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved
equivalent.
Use warning signs to identify electrical hazards for entrances to all buildings, vaults,
rooms, or enclosures containing exposed live parts or exposed conductors operating at
over 600 V nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".
Use warning labels to identify electrical hazards for equipment, compartments, and
enclosures containing exposed live parts or exposed conductors operating at over 600 V
nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".
Use warning labels, identification nameplates, or identification labels to identify electrical
hazards for equipment where multiple power sources are present with the word message
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all
electric power including remote disconnects before servicing" or approved equivalent.

C. Identification for Conductors and Cables:

1.
2.
3.

5.

6.

Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

Identification for Communications Conductors and Cables: Comply with Section 27 10 05.

Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or

branch-circuit distribution equipment when premises has feeders or branch circuits served

by more than one nominal voltage system.

Use wire and cable markers to identify circuit number or other designation indicated for

power, control, and instrumentation conductors and cables at the following locations:

a. Ateach source and load connection.

b. Within boxes when more than one circuit is present.

c. Within equipment enclosures when conductors and cables enter or leave the
enclosure.

d. In cable tray, at maximum intervals of 20 feet (6.1 m).

Use wire and cable markers to identify connected grounding electrode system

components for grounding electrode conductors.

Use underground warning tape to identify direct buried cables.

D. Identification for Raceways:

1.

2.

o a

Use voltage markers to identify highest voltage present for accessible conduits at
maximum intervals of 20 feet (6.1 m).
Use voltage markers or color-coded bands to identify systems other than normal power
system for accessible conduits at maximum intervals of 20 feet (6.1 m).
a. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark

bands 3 inches (76 mm) wide.

1) Color Code:

(@) Fire Alarm System: Red.

2) Field-Painting: Comply with Section 09 90 00.

3) Vinyl Color Coding Electrical Tape: Comply with Section 26 05 19.
Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify circuits enclosed for accessible conduits at wall penetrations, at floor penetrations,
at roof penetrations, and at equipment terminations when source is not within sight.
Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify spare conduits at each end. Identify purpose and termination location.
Use underground warning tape to identify underground raceways.
Use warning labels to identify electrical hazards for cable tray containing conductors
operating at over 600 V nominal with the word message "DANGER; HIGH VOLTAGE;
KEEP AWAY" at maximum intervals of 10 feet (3 m).
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7.

Use voltage markers to identify highest voltage present for wireways at maximum intervals
of 20 feet (6.1 m).

E. Identification for Boxes:

1.
2.

Use voltage markers to identify highest voltage present.
Use voltage markers or color coded boxes to identify systems other than normal power
system.
a. Color-Coded Boxes: Field-painted in accordance with Section 09 90 00 per the same
color code used for raceways.
1) Fire Alarm System: Red.
b. For exposed boxes in public areas, do not color code.
Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.
a. For exposed boxes in public areas, use only identification labels.
Use warning labels to identify electrical hazards for boxes containing exposed live parts or
exposed conductors operating at over 600 V nominal with the word message "DANGER,;
HIGH VOLTAGE; KEEP OUT".

F. Identification for Devices:

1.

2.
3.
4

Identification for Communications Devices: Comply with Section 27 10 05.

Wiring Device and Wallplate Finishes: Comply with Section 26 27 26.

Factory Pre-Marked Wallplates: Comply with Section 26 27 26.

Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional identification on
ceiling tile below device location.

Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for

multiple wall-mounted control devices installed at one location.

Use identification label to identify receptacles protected by upstream GFI protection,

where permitted.

G. Identification for Luminaires:

1.

Use permanent red dot on luminaire frame to identify luminaires connected to emergency
power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1.

Manufacturers:

a. Brimar Industries, Inc: www.brimar.com.

b. Kolbi Pipe Marker Co: www.kolbipipemarkers.com.

c. Seton Ildentification Products: www.seton.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Materials:

a. Indoor Clean, Dry Locations: Use plastic nameplates.

b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for
exterior use.

Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm);

engraved text.

a. Exception: Provide minimum thickness of 1/8 inch (3 mm) when any dimension is
greater than 4 inches (100 mm).

Stainless Steel Nameplates: Minimum thickness of 1/32 inch (0.8 mm); engraved or laser-

etched text.

Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or

laser-etched text.
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6. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch
(25 mm) high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Manufacturers:
a. Brady Corporation: www.bradyid.com.
b. Brother International Corporation: www.brother-usa.com.
c. Panduit Corp: www.panduit.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
a. Use only for indoor locations.

3. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1.  Minimum Size: 1 inch (25 mm) by 2.5 inches (64 mm).
2. Legend:
a. System designation where applicable:
1) Emergency Power System: ldentify with text "EMERGENCY",
2) Fire Alarm System: Identify with text "FIRE ALARM".
b. Equipment designation or other approved description.
c. Other information as indicated.
3.  Text: All capitalized unless otherwise indicated.
4.  Minimum Text Height:
a. System Designation: 1 inch (25 mm).
b. Equipment Designation: 1/2 inch (13 mm).
c. Other Information: 1/4 inch (6 mm).
d. Exception: Provide minimum text height of 1 inch (25 mm) for equipment located
more than 10 feet (3.0 m) above floor or working platform.
5. Color:
a. Normal Power System: White text on black background.
1) 480Y/277 V, 3 Phase Equipment: White text on Red background.
2) 208Y/120 V, 3 Phase Equipment: White text on Black background.
b. Fire Alarm System: White text on red background.

D. Format for General Information and Operating Instructions:
1.  Minimum Size: 1 inch (25 mm) by 2.5 inches (64 mm).
2. Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4.  Minimum Text Height: 1/4 inch (6 mm).
5. Color: Black text on white background unless otherwise indicated.
a. Exceptions:
1) Provide white text on red background for general information or operational
instructions for emergency systems.
2) Provide white text on red background for general information or operational
instructions for fire alarm systems.

E. Format for Caution and Warning Messages:
1.  Minimum Size: 2 inches (51 mm) by 4 inches (100 mm).
2. Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4.  Minimum Text Height: 1/2 inch (13 mm).
5. Color: Black text on yellow background unless otherwise indicated.
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F.

Format for Receptacle Identification:

1. Minimum Size: 3/8 inch (10 mm) by 1.5 inches (38 mm).

2. Legend: Power source and circuit number or other designation indicated.
a. Include voltage and phase for other than 120 V, single phase circuits.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch (5 mm).

Color: Black text on clear background.

ormat for Control Device |dentification:

Minimum Size: 3/8 inch (10 mm) by 1.5 inches (38 mm).
Legend: Load controlled or other designation indicated.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 3/16 inch (5 mm).

Color: Black text on clear background.

ormat for Fire Alarm Device Identification:

Minimum Size: 3/8 inch (10 mm) by 1.5 inches (38 mm).
Legend: Designation indicated and device zone or address.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch (5 mm).

Color: Red text on white background.

grONET OMONET O W

2.03 WIRE AND CABLE MARKERS

A.

©

T

Manufacturers:

1. Brady Corporation: www.bradyid.com.

2. HellermannTyton: www.hellermanntyton.com.

3. Panduit Corp: www.panduit.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

1. Do not use self-adhesive type markers.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable ties.
Legend: Power source and circuit number or other designation indicated.

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
1. Do not use handwritten text.

Minimum Text Height: 1/8 inch (3 mm).
Color: Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS

A.

Manufacturers:

1. Brady Corporation: www.bradyid.com.

2.  Brimar Industries, Inc: www.brimar.com.

3. Seton Identification Products: www.seton.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Markers for Conduits: Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.
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D.

Minimum Size:

1. Markers for Equipment: 1 1/8 by 4 1/2 inches (29 by 110 mm).

2.  Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches (29 by 110 mm).

4. Markers for Junction Boxes: 1/2 by 2 1/4 inches (13 by 57 mm).

Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System: Text "EMERGENCY".

b. Other Systems: Type of service.

Color: Black text on orange background unless otherwise indicated.

2.05 UNDERGROUND WARNING TAPE

A.

Manufacturers:

1. Brady Corporation: www.bradyid.com.

2.  Brimar Industries, Inc: www.brimar.com.

3. Seton Identification Products: www.seton.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Materials: Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise

indicated.

1. Exception: Use foil-backed detectable type tape where required by serving utility or where
directed by Owner.

Non-detectable Type Tape: 6 inches (152 mm) wide, with minimum thickness of 4 mil (0.1 mm).

Foil-backed Detectable Type Tape: 3 inches (76 mm) wide, with minimum thickness of 5 mil
(0.1 mm), unless otherwise required for proper detection.

Legend: Type of service, continuously repeated over full length of tape.

Color:

1. Tape for Buried Power Lines: Black text on red background.

2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange
background.

2.06 FLOOR MARKING TAPE

A.

Manufacturers:

1. Brady Corporation: www.bradyid.com.

2. Brimar Industries, Inc: www.brimar.com.

3. Seton Identification Products: www.seton.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Floor Marking Tape for Equipment Working Clearance Identification: Self-adhesive vinyl or
polyester tape with overlaminate, 3 inches (76 mm) wide, with alternating black and white
stripes.

2.07 WARNING SIGNS AND LABELS

A.

Manufacturers:

1. Brimar Industries, Inc: www.brimar.com.

2. Clarion Safety Systems, LLC: www.clarionsafety.com.
3. Seton Identification Products: www.seton.com.
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4.  Substitutions: See Section 01 60 00 - Product Requirements.
Comply with ANSI 2535.2 or ANSI Z535.4 as applicable.
Warning Signs:
1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches (178 by 254 mm) unless otherwise indicated.

Warning Labels:

1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

a. Do not use labels designed to be completed using handwritten text.
b. Provide polyester overlaminate to protect handwritten text.

2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size: 2 by 4 inches (51 mm by 102 mm) unless otherwise indicated.

PART 3 EXECUTION

3.01 PREPARATION

A.

Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION

A.
B.

Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment: Enclosure front.

2.  Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.

Elevated Equipment: Legible from the floor or working platform.

Branch Devices: Adjacent to device.

Interior Components: Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

. Conductors and Cables: Legible from the point of access.

10. Devices: Outside face of cover.

© N GA

Install identification products centered, level, and parallel with lines of item being identified.

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.
1. Do not use adhesives on exterior surfaces except where substrate can not be penetrated.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

Install underground warning tape above buried lines with one tape per trench at 3 inches (75
mm) below finished grade.
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G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

3.08 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION
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SECTION 26 09 19 - ENCLOSED CONTACTORS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. General purpose contactors.
B. Lighting contactors.

1.02 RELATED REQUIREMENTS

A. Section 26 05 29 - Hangers and Supports for Electrical Systems.

B. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

C. Section 26 28 13 - Fuses.

1.03 REFERENCE STANDARDS

A. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays,
Rated Not More Than 2000 Volts AC or 750 Volts DC; National Electrical Manufacturers
Association; 2000 (R2005).

B. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices; National
Electrical Manufacturers Association; 2000 (R2010).

C. NEMA ICS 6 - Industrial Control and Systems: Enclosures; National Electrical Manufacturers
Association; 1993 (R2006).

D. NEMAKS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum); National Electrical Manufacturers Association; 2001 (R2006).

E. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

w

Product Data: Provide dimensions, size, voltage ratings and current ratings.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D. Maintenance Data: Include instructions for replacing and maintaining coil and contacts.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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B.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles (160 km) of Project.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

PART 2 PRODUCTS

2.01 MANUFACTURERS

2.02

2.03

o0 w»

Allen-Bradley/Rockwell Automation: www.ab.com.

Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
Schneider Electric; Square D Products: www.schneider-electric.us.
Substitutions: See Section 01 60 00 - Product Requirements.

GENERAL PURPOSE CONTACTORS

moow>

Description: NEMA ICS 2, AC general purpose magnetic contactor.
Coil operating voltage: 120 volts, 60 Hertz.

Poles: As required to match circuit configuration and control function.
Enclosure: NEMA ICS 6, Type 1.

Accessories:

Pushbutton: ON/OFF.

Selector Switch: ON/OFF.

Indicating Light: RED.

Auxiliary Contacts: One, normally open.

PwbNE

LIGHTING CONTACTORS

moow>

O m

Description: NEMA ICS 2, magnetic lighting contactor.
Configuration: Electrically held.

Coil operating voltage: 120 volts, 60 Hertz.

Poles: As required to match circuit configuration and control function.

Contact Rating: Match branch circuit overcurrent protection, considering derating for continuous
loads.

Enclosure: NEMA ICS 6, Type 1.

Accessories:

1. Pushbutton: ON/OFF.

2. Selector Switch: ON/OFF.

3. Indicating Light: RED.

4.  Auxiliary Contacts: One, normally open.

2.04 ACCESSORIES

A.
B.

Auxiliary Contacts: NEMA ICS 2, 2 normally open contacts in addition to seal-in contact.
Cover Mounted Pilot Devices: NEMA ICS 5, standard type.
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Pilot Device Contacts: NEMA ICS 5, Form Z, rated A150.
Pushbuttons: Unguarded type.

Indicating Lights: Transformer, incandescent type.
Selector Switches: Rotary type.

Relays: NEMA ICS 2.

Control Power Transformers: 120 volt secondary, 75 VA minimum, in each enclosed contactor.
Provide fused primary and secondary, and bond unfused leg of secondary to enclosure.

2.05 DISCONNECTS

Combination Contactors: Combine contactor with disconnect in common enclosure.

Disconnects: Thermal magnetic circuit breaker with integral thermal and instantaneous
magnetic trip in each pole; UL listed.

Disconnects: Fusible switch assembly; NEMA KS 1, enclosed knife switch with externally
operable handle. Fuse clips: Designed to accommodate Class R fuses.

PART 3 EXECUTION

3.01 INSTALLATION

moow>

Install enclosed contactors where indicated, in accordance with manufacturer's instructions.
Install enclosed contactors plumb. Provide supports in accordance with Section 26 05 29.
Height: 5 ft (1500 mm) to operating handle.

Provide fuses for fusible switches; refer to Section 26 28 13 for product requirements.
Identify enclosed contactors in accordance with Section 26 05 53.

3.02 FIELD QUALITY CONTROL

A.
B.
C.

Perform field inspection and testing in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform applicable inspections and tests listed in NETA STD ATS, Section 7.16.1.

END OF SECTION
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SECTION 26 09 23 - LIGHTING CONTROL DEVICES

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.

Time switches.
Outdoor photo controls.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 37 - Boxes.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 09 18 - Remote Control Switching Devices: Remotely controlled devices for lighting
control, including networked lighting controls, programmable relay panels, and remote control
switching relays.

Section 26 09 19 - Enclosed Contactors: Lighting contactors.
Section 26 27 16 - Electrical Cabinets and Enclosures.

Section 26 27 26 - Wiring Devices: Devices for manual control of lighting, including wall
switches, wall dimmers, fan speed controllers, and wall plates.

Section 26 51 00 - Interior Lighting.
Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A.

ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment -
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical
Interchangeability and Testing; 2006.

ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment -
Nonlocking (Button) Type Photocontrols; 2004 (R2010).

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical
Contractors Association; 2010.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Fluorescent Ballasts; National Electrical Manufacturers Association; 2004.

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

UL 773 - Plug-in Locking Type Photocontrols for Use with Area Lighting; Current Edition,
Including All Revisions.

UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including
All Revisions.
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J. UL 916 - Energy Management Equipment; Current Edition, Including All Revisions.
K. UL 917 - Clock-Operated Switches; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation. Coordinate placement with
ductwork, piping, equipment, or other potential obstructions to light level measurement
installed under other sections or by others.

5. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

B. Sequencing:
1. Do notinstall lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.
1. Occupancy Sensors: Include detailed motion detection coverage range diagrams.

C. Samples:
1. Occupancy Sensors: One for each type and color specified.
2. In-Wall Time Switches: One for each type and color specified.
3. In-Wall Interval Timers: One for each type and color specified.
4.  Daylighting Control Photo Sensors: One for each type and color specified.

D. Field Quality Control Reports.

E. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Include detailed information on device programming and
setup.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2.  Extra Locking Receptacle-Mounted Outdoor Photo Controls: Five percent of total quantity
installed for each type, but not less than two of each type.

H. Project Record Documents: Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for all occupancy sensors.

C. Provide five year manufacturer warranty for utility grade locking receptacle-mounted outdoor
photo controls.

D. Provide two year manufacturer warranty for all daylighting controls.
PART 2 PRODUCTS

2.01 ALL LIGHTING CONTROL DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.

C. Products for Switching of Electronic Fluorescent Ballasts: Tested and rated to be suitable for
peak inrush currents specified in NEMA 410.

2.02 TIME SWITCHES

A. Manufacturers:
1. Intermatic, Inc: www.intermatic.com.
2. Paragon, a brand of Invensys Controls: www.invensyscontrols.com.
3. Tork, a division of NSI Industries LLC: www.tork.com.
4.  Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. Digital Electronic Time Switches:
1. Description: Factory-assembled solid state programmable controller with LCD display,
listed and labeled as complying with UL 916 or UL 917.
2. Program Capability:
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13.

14.

a. 24-Hour Time Switches: Single channel, with same schedule for each day of the
week and skip-a-day feature to omit selected days.

b. 7-Day Time Switches: Single channel, capable of different schedule for each day of
the week with additional holiday schedule available to override normal schedule for
selected days.

c. Astronomic Time Switches: Single channel, capable of different schedule for each
day of the week with additional holiday schedule available to override normal
schedule for selected days and field-configurable astronomic feature to automatically
adjust for seasonal changes in sunrise and sunset times.

Schedule Capacity: Not less than 16 programmable on/off operations.

Provide automatic daylight savings time and leap year compensation.

Provide power outage backup to retain programming and maintain clock.

Manual override: Capable of overriding current schedule both permanently and

temporarily until next scheduled event.

Provide remote photocell input with light level adjustment.

Input Supply Voltage: As indicated on the drawings.

Output Switch Configuration: As required to control the load indicated on the drawings.

Output Switch Configuration: SPST dry unpowered maintained contacts.

Output Switch Contact Ratings: As required to control the load indicated on the drawings.

Output Switch Contact Ratings:

a. Resistive Load: Not less than 30 A at 120-277 V ac.

b. Tungsten Load: Not lessthan 5 A at 120 V ac.

c. Inductive Load: Not less than 30 A at 120-277 V ac.

d. Ballast Load: Not less than 20 A at 120 V ac or 6 A at 277 V ac.

e. Motor Load: Not less than 1 HP at 120 V ac or 2 HP at 240 V ac.

Provide lockable enclosure; environmental type per NEMA 250 as specified for the

following installation locations:

a. Indoor clean, dry locations: Type 1.

b. Outdoor locations: Type 3R.

Provide flush-mounted unit where indicated, where mounted in public areas, or where

mounted adjacent to flush-mounted equipment.

C. Electromechanical Time Switches:

1.

S
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Description: Factory-assembled controller with motor-operated timing dial mechanism and
adjustable trippers for setting on/off operations, listed and labeled as complying with UL
917.

Program Capability:

a. 24-Hour Time Switches: With same schedule for each day of the week and skip-a-
day feature to omit selected days.

b. 7-Day Time Switches: Capable of different schedule for each day of the week.

c. Astronomic Time Switches: With same schedule for each day of the week and skip-a-
day feature to omit selected days with automatic adjustment for seasonal changes in
sunrise and sunset times.

Schedule Capacity:

a. 24-Hour Time Switches: Accommodating not less than 12 pairs of selected on/off
operations per day.

b. 7-Day Time Switches: Accommodating not less than two pairs of selected on/off
operations per day.

c. Astronomic Time Switches: Capable of turning load on at sunset and off at either
sunrise or selected fixed time.

Provide spring reserve backup to maintain clock during power outage.

Manual override: Capable of overriding current schedule both permanently and

temporarily until next scheduled event.

Input Supply Voltage: As indicated on the drawings.

Output Switch Configuration: As required to control the load indicated on the drawings.
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8.  Output Switch Configuration: SPST dry unpowered maintained contacts.
9.  Output Switch Contact Ratings: As required to control the load indicated on the drawings.
10. Output Switch Contact Ratings:
a. Resistive Load: Not less than 40 A at 120-277 V ac.
b. Tungsten Load: Not less than 40 A at 120 V ac.
c. Inductive Load: Not less than 20 A at 120-277 V ac.
d. Motor Load: Not less than 1 HP at 120 V ac or 2 HP at 240 V ac.
11. Provide lockable enclosure; environmental type per NEMA 250 as specified for the

following installation locations:
a. Indoor clean, dry locations: Type 1.
b. Outdoor locations: Type 3R.

2.03 OUTDOOR PHOTO CONTROLS

A. Manufacturers:

1.

2.
3.
4

Intermatic, Inc: www.intermatic.com.

Paragon, a brand of Invensys Controls: www.invensyscontrols.com.

Tork, a division of NSI Industries LLC: www.tork.com.

Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. Stem-Mounted Outdoor Photo Controls:

=
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Description: Direct-wired photo control unit with threaded conduit mounting stem and field-
adjustable swivel base, listed and labeled as complying with UL 773A.

Housing: Weatherproof, impact resistant polycarbonate.

Photo Sensor: Cadmium sulfide.

Provide external sliding shield for field adjustment of light level activation.

Light Level Activation: 1 to 5 footcandles (10.8 to 53.8 lux) turn-on and 3 to 1 turn-off to
turn-on ratio with delayed turn-off.

Voltage: As required to control the load indicated on the drawings.

Failure Mode: Fails to the on position.

Load Rating: As required to control the load indicated on the drawings.

Provide accessory wall-mounting bracket where indicated or as required to complete
installation.

C. Locking Receptacle-Mounted Outdoor Photo Controls

1.
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Description: Plug-in locking type photo control unit complying with ANSI C136.10 for
mounting on a compatible receptacle, listed and labeled as complying with UL 773.
Housing: Weatherproof, impact resistant UV stabilized polypropylene, color to be selected.
Photo Sensor: Cadmium sulfide.

Light Level Activation: 1 to 3 footcandles (10.8 to 32.3 lux) turn-on and 1.5 to 1 turn-off to
turn-on ratio with instant turn-on and delayed turn-off.

Voltage: As required to control the load indicated on the drawings.

Failure Mode: Fails to the on position.

Load Rating: As required to control the load indicated on the drawings.

Surge Protection: 160 joule metal oxide varistor.

Provide the following accessories where indicated or as required to complete installation:
a. Receptacle: Complying with ANSI C136.10.

b. Mounting Bracket.

c. Shorting Cap: Suitable for replacing locking photo control to complete circuit.

D. Button Type Outdoor Photo Controls

1.

2.

Description: Direct-wired photo control unit complying with ANSI C136.24 with
weatherproof gasketed wall plate where required or indicated, listed and labeled as
complying with UL 773A.

Housing: Weather resistant polycarbonate.
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3. Photo Sensor: Cadmium sulfide.

4. Light Level Activation: 1 to 3 footcandles (10.8 to 32.3 lux) turn-on and 3 to 1 turn-off to
turn-on ratio with delayed turn-off.

5. Voltage: As required to control the load indicated on the drawings.

6. Failure Mode: Fails to the on position.

7. Load Rating: As required to control the load indicated on the drawings.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that openings for outlet boxes are neatly cut and will be completely covered by devices
or wall plates.

Verify that final surface finishes are complete, including painting.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for

installation of lighting control devices provided under this section.

1. Orient outlet boxes for vertical installation of lighting control devices unless otherwise
indicated.

Install lighting control devices in accordance with manufacturer's instructions.

Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

Install lighting control devices plumb and level, and held securely in place.

Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 26 27 26.

Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.
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H.

Identify lighting control devices in accordance with Section 26 05 53.

Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2. Locate outdoor photo controls so that photo sensors do not face artificial light sources,
including light sources controlled by the photo control itself.

Install outdoor photo controls so that connections are weatherproof. Do not install photo
controls with conduit stem facing up in order to prevent infiltration of water into the photo
control.

Lamp Burn-In: Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling or above access panel in inaccessible ceiling near the sensor location.

Where indicated, install separate compatible wall switches for manual control interface with
lighting control devices or associated power packs.

Unless otherwise indicated, install switches on load side of power packs so that switch does not
turn off power pack.

Where indicated or required, provide cabinet or enclosure in accordance with Section 26 27 16
for mounting of lighting control device system components.

3.04 FIELD QUALITY CONTROL

moow»

See Section 01 40 00 - Quality Requirements, for additional requirements.

Inspect each lighting control device for damage and defects.

Test time switches to verify proper operation.

Test outdoor photo controls to verify proper operation, including time delays where applicable.
Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING

Adjust devices and wall plates to be flush and level.

Adjust time switch settings to achieve desired operation schedule as indicated or as directed
by. Record settings in written report to be included with submittals.

Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

3.06 CLEANING

A.

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.07 COMMISSIONING

A.

See Section 01 91 13 for commissioning requirements.
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3.08 CLOSEOUT ACTIVITIES

A.
B.
C.

See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

Demonstration: Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.

Training: Train 's personnel on operation, adjustment, programming, and maintenance of
lighting control devices.

1.

2.
3.

Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

Provide minimum of two hours of training.

Instructor: Qualified contractor familiar with the project and with sufficient knowledge of the
installed lighting control devices.

Location: At project site.

END OF SECTION
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SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS

PART 1 GENERAL

1.01 SECTION INCLUDES

General purpose transformers.

K-factor transformers rated for nonlinear loads.
Buck-boost transformers.

Shielded transformers.

Small power centers.

moow»

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 05 34 - Conduit: Flexible conduit connections.

E. Section 26 09 14 - Electrical Power Monitoring: Instrument transformers.

F. Section 26 09 16 - Electric Controls and Relays: Industrial control transformers.

G. Section 26 24 16 - Panelboards.

1.03 REFERENCE STANDARDS

A. |EEE C57.94 - Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type General Purpose Distribution and Power Transformers; 1982
(R2006).

B. |IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers; 1999
(R2004).

C. NECA 1 - standard for Good Workmanship in Electrical Construction; 2010.
D. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2009.

E. NEMA ST 20 - Dry-Type Transformers for General Applications; National Electrical
Manufacturers Association; 1992 (R1997).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008
G. NEMA TP 1 - Guide for Determining Energy Efficiency for Distribution Transformers; 2002.

H. NEMA TP 2 - Standard Test Method for Measuring the Energy Consumption of Distribution
Transformers; 2005.

I.  NEMA TP 3 - Standard for the Labeling of Distribution Transformer Efficiency; 2000.

J. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

K. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.
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L. UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

M. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate the work with placement of support framing and anchors required for
mounting of transformers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include voltage, kVA, impedance, tap configurations, insulation system class and
rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed
features.

1. Vibration Isolators: Include attachment method and rated load and deflection.

2. K-factor Rated Transformers: Include K-factor ratings.

3.  Buck-boost Transformers: Include voltage selection tables and wiring diagrams for
autotransformer configurations.

4.  Shielded Transformers: Include shielding method and noise attenuation performance.

5. Small Power Centers: Include panelboard bus ampacity, integrated short circuit ampere
rating, and circuit breaker sizes and ampere ratings.

C. Shop Drawings: Provide dimensioned plan and elevation views of transformers and adjacent
equipment with all required clearances indicated.
1. Small Power Centers: Include panel arrangements.

D. Source Quality Control Test Reports: Include reports for tests designated in NEMA ST 20 as
design and routine tests.

E. Field Quality Control Test Reports.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Maintenance Data: Include recommended maintenance procedures and intervals.
H. Project Record Documents: Record actual locations of transformers.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
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B. Handle in accordance with manufacturer's written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.08 FIELD CONDITIONS

A. Ambient Temperature: Do not exceed 86 degrees F (30 degrees C) average or 104 degrees F
(40 degrees C) maximum measured during any 24 hour period during and after installation of
transformers.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2 PRODUCTS

2.01 MANUFACTURERS

Siemens Industry, Inc: www.sea.siemens.com.

Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
General Electric Company: www.geindustrial.com.

Schneider Electric; Square D Products: www.schneider-electric.us.

Source Limitations: Furnish transformers produced by the same manufacturer as the other
electrical distribution equipment used for this project and obtained from a single supplier.

moow>

2.02 ALL TRANSFORMERS

A. Description: Factory-assembled, dry type transformers for 60 Hz operation designed and
manufactured in accordance with NEMA ST 20 and listed and labeled by Underwriters
Laboratories Inc. as suitable for the purpose specified and indicated.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1. Altitude: Less than 3,300 feet (1,000 m).
2.  Ambient Temperature: Not exceeding 86 degrees F (30 degrees C) average or 104
degrees F (40 degrees C) maximum measured during any 24 hour period.

C. Core: High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with hon-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

E. Basic Impulse Level: 10 kV.

F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

G. Isolate core and coil from enclosure using vibration-absorbing mounts.

H. Nameplate: Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.
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2.03 GENERAL PURPOSE TRANSFORMERS

A.

O w

Description: Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.

Insulation System and Allowable Average Winding Temperature Rise:

1. Lessthan 15 kVA: Class 185 degrees C insulation system with 115 degrees C average
winding temperature rise.

2. 15 kVA and Larger: Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

Coil Conductors: Continuous aluminum windings with terminations brazed or welded.

Winding Taps:

1. Lessthan 3 kVA: None.

2. 3 kVAthrough 15 kVA: Two 5 percent full capacity primary taps below rated voltage.

3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 2.5 percent
full capacity primary taps below rated voltage.

Energy Efficiency: Standard efficiency complying with NEMA TP 1.
1. Test efficiency according to NEMA TP 2.
2. Label transformer according to NEMA TP 3.

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

Transformer Enclosure: Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations: Type 2.
b. Outdoor locations: Type 3R.
2. Construction: Heavy gage steel.
a. Lessthan 15 kVA: Totally enclosed, non-ventilated.
b. 15 kVA and Larger: Ventilated.
3. Finish: Manufacturer's standard grey, suitable for outdoor installations.
4.  Provide lifting eyes or brackets.

Accessories:

1. Mounting Brackets: Provide manufacturer's standard brackets.

2. Weathershield Kits: Provide for ventilated transformers installed outdoors to provide a
listed NEMA 250, type 3R assembly.

3. Lug Kits: Sized as required for termination of conductors as indicated on the drawings.

2.04 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A.

w

Description: Self-cooled, two winding transformers listed and labeled as complying with UL
1561, and designed to supply nonlinear loads to the degree designated by the UL defined K-
factor; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.
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D. K-factor Rating: K-4, or higher.

E. Insulation System and Allowable Average Winding Temperature Rise: Class 220 degrees C
insulation system with 150 degrees C average winding temperature rise.

F. Coil Conductors: Continuous aluminum windings with terminations brazed or welded.
Individually insulate secondary conductors and arrange to minimize hysteresis and eddy
current losses at harmonic frequencies. Size secondary neutral conductor at twice the
secondary phase conductor ampacity.

G. Winding Taps: Two 2.5 percent full capacity primary taps above and four 2.5 percent full
capacity primary taps below rated voltage.

H. Neutral Bus: Sized to accommodate twice the rated secondary current.

I.  Energy Efficiency: Standard efficiency complying with NEMA TP 1.

1. Test efficiency according to NEMA TP 2.
2. Label transformer according to NEMA TP 3.

J. Mounting Provisions:

1. Upto 75 kVA: Suitable for wall, floor, or trapeze mounting.
2. Larger than 75 kVA: Suitable for floor mounting.

K. Electrostatic Shield: Provide grounded copper electrostatic shield between primary and
secondary windings to attenuate electrical noise.

L. Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations: Type 2.
b. Outdoor locations: Type 3R.

2. Construction: Heavy gage steel, ventilated.

3. Finish: Manufacturer's standard grey, suitable for outdoor installations.

4.  Provide lifting eyes or brackets.

M. Accessories:

1. Mounting Brackets: Provide manufacturer's standard brackets.

2. Weathershield Kits: Provide for ventilated transformers installed outdoors to provide a
listed NEMA 250, type 3R assembly.

3. Lug Kits: Sized as required for termination of conductors as indicated on the drawings.

2.05 SOURCE QUALITY CONTROL

A.
B.

Factory test transformers according to NEMA ST 20.

Sound Level Tests: Perform factory test designated in NEMA ST 20 as "design" test on each
production unit.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.

Verify that field measurements are as shown on the drawings.

Verify that suitable support frames and anchors are installed where required and that mounting
surfaces are ready to receive transformers.

Perform pre-installation tests and inspections on transformers per manufacturer's instructions
and as specified in NECA 409. Correct deficiencies prior to installation.

Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
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Perform work in a neat and workmanlike manner in accordance with NECA 1.
Install transformers in accordance with manufacturer's instructions.
Install transformers in accordance with NECA 409 and IEEE C57.94.

Use flexible conduit, under the provisions of Section 26 05 34, 2 feet (600 mm) minimum
length, for connections to transformer case. Make conduit connections to side panel of
enclosure.

Arrange equipment to provide minimum clearances as specified on transformer nameplate and
in accordance with manufacturer's instructions and NFPA 70.

Mount wall-mounted transformers using integral flanges or accessory brackets furnished by the
manufacturer.

Mount floor-mounted transformers on properly sized 3 inch (80 mm) high concrete pad
constructed in accordance with Section 03 30 00.

Mount floor-mounted transformers using vibration isolators suitable for isolating the transformer
noise from the building structure.

Mount trapeze-mounted transformers as indicated.
Provide seismic restraints.
Provide grounding and bonding in accordance with Section 26 05 26.

Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the
enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

Where not factory-installed, install lugs sized as required for termination of conductors as
shown on the drawings.

Where furnished as a separate accessory, install transformer weathershield per manufacturer's
instructions.

Identify transformers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.

Perform inspections and tests listed in NETA STD ATS Sections 7.2.1.1 and 7.2.1.2. Tests and
inspections listed as optional are not required.
1. 167 kVA single phase, 500 kVA three phase and smaller:
a. Perform turns ratio tests at all tap positions.
2. Larger than 167 kVA single phase and 500 kVA three phase:
Verify that control and alarm settings on temperature indicators are as specified.
Perform excitation-current tests on each phase.
Measure the resistance of each winding at each tap connection.
Perform an applied voltage test on all high- and low-voltage windings-to-ground.

coow

3.04 ADJUSTING

A.

Measure primary and secondary voltages and make appropriate tap adjustments.
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B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION

LOW-VOLTAGE TRANSFORMERS 26 22 00-7



THIS PAGE INTENTIONALLY LEFT BLANK FOR DUPLEX PRINTING



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

SECTION 26 24 16 - PANELBOARDS

PART 1 GENERAL

1.01 SECTION INCLUDES

Power distribution panelboards.
Lighting and appliance panelboards.
Load centers.

©Oow>»

Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

w

Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 05 73 - Overcurrent Protective Device Coordination Study.

E. Section 26 22 00 - Low-Voltage Transformers: Small power centers with integral primary
breaker, transformer, and panelboard.

F. Section 26 28 13 - Fuses: Fuses for fusible switches and spare fuse cabinets.
G. Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal
Specification; Revision D, 2006.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical
Contractors Association; 2009.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

E. NEMAICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays,
Rated Not More Than 2000 Volts AC or 750 Volts DC; National Electrical Manufacturers
Association; 2000 (R2005).

F. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum); National Electrical Manufacturers Association; 2001 (R2006).

G. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2006.

H. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; 2007.

I.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

J.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.
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K. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

L. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

M. UL 67 - Panelboards; Current Edition, Including All Revisions.

N. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

O. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

P. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

Q. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

R. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

S. UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4.  Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for panelboards,

enclosures, overcurrent protective devices, and other installed components and accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry

locations, conductor terminal information, and installed features and accessories.

1. Include dimensioned plan and elevation views of panelboards and adjacent equipment
with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

4. Include documentation of listed series ratings upon request.

Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 1 as
routine tests.

Field Quality Control Test Reports.
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F.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Project Record Documents: Record actual installed locations of panelboards and actual
installed circuiting arrangements.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Panelboard Keys: Two of each different key.

3.  See Section 26 28 13 for requirements for spare fuses and spare fuse cabinets.

1.06 QUALITY ASSURANCE

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A.

Maintain ambient temperature within the following limits during and after installation of

panelboards:

1. Panelboards Containing Circuit Breakers: Between 23 degrees F (-5 degrees C) and 104
degrees F (40 degrees C).

2. Panelboards Containing Fusible Switches: Between -22 degrees F (-30 degrees C) and
104 degrees F (40 degrees C).

PART 2 PRODUCTS

2.01 MANUFACTURERS

o0 W

Siemens Industry, Inc: www.sea.siemens.com.

Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
General Electric Company: www.geindustrial.com.

Schneider Electric; Square D Products: www.schneider-electric.us.
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E. Source Limitations: Furnish panelboards and associated components produced by the same

manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 ALL PANELBOARDS

m

Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude: Less than 6,600 feet (2,000 m).
2.  Ambient Temperature:
a. Panelboards Containing Circuit Breakers: Between 23 degrees F (-5 degrees C) and
104 degrees F (40 degrees C).
b. Panelboards Containing Fusible Switches: Between -22 degrees F (-30 degrees C)
and 104 degrees F (40 degrees C).

Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as determined by short circuit study performed in
accordance with Section 26 05 73.

3. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

4. Label equipment utilizing series ratings as required by NFPA 70.

Panelboards Used for Service Entrance: Listed and labeled as suitable for use as service
equipment according to UL 869A.

Mains: Configure for top or bottom incoming feed as indicated or as required for the installation.
Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices.

Bussing: Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide 200 percent rated neutral bus and lugs where indicated, where oversized neutral
conductors are provided, or where panelboards are fed from K-rated transformers.

3. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

4. Provide separate isolated/insulated ground bus where indicated or where isolated
grounding conductors are provided.

Conductor Terminations: Suitable for use with the conductors to be installed.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
2. Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter
taps, or oversized lugs are provided.
c. Provide removable end walls for NEMA Type 1 enclosures.
d. Provide painted steel boxes for surface-mounted panelboards where indicated, finish
to match fronts.
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3. Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough
opening.
c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise
indicated.
4.  Lockable Doors: All locks keyed alike unless otherwise indicated.

Future Provisions: Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

Surge Protective Devices: Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 43 00, list and label panelboards as a complete
assembly including surge protective device.

Panelboard Contactors: Where panelboard contactors are indicated, provide electrically
operated, mechanically held magnetic contactor complying with NEMA ICS 2.

1. Ampere Rating: Not less than ampere rating of panelboard bus.

2. Short Circuit Current Rating: Not less than the panelboard short circuit current rating.
3. Coil Voltage: As required for connection to control system indicated.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence ground fault detection method unless otherwise indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.

Load centers are not acceptable.

Provide the following features and accessories where indicated or where required to complete
installation:

1. Feed-through lugs.

2. Sub-feed lugs.

POWER DISTRIBUTION PANELBOARDS

A.

Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

Conductor Terminations:

1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.

2. Main and Neutral Lug Type: Mechanical.

Bussing:

1. Phase and Neutral Bus Material: Aluminum.

2. Ground Bus Material: Aluminum.

Circuit Breakers:

1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.

3.  Provide electronic trip circuit breakers where indicated.

Enclosures:
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1. Provide surface-mounted enclosures unless otherwise indicated.

2.  Fronts: Provide trims to cover access to load terminals, wiring gutters, and other live parts,
with exposed access to overcurrent protective device handles.

3.  Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

4.  Fronts: Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

5. Provide clear plastic circuit directory holder mounted on inside of door.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A.

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

Conductor Terminations:
1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper

conductors.

2.  Main and Neutral Lug Type: Mechanical.

Bussing:

1. Phase Bus Connections: Arranged for sequential phasing of overcurrent protective
devices.

2. Phase and Neutral Bus Material: Aluminum.
3.  Ground Bus Material: Aluminum.

Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated.

Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.

2. Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

3. Fronts: Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

4.  Provide clear plastic circuit directory holder mounted on inside of door.

Provide column-width panelboards with accessory column-width cable trough and pullbox
where indicated.

2.05 OVERCURRENT PROTECTIVE DEVICES

A.

Fusible Switches:

1. Description: Quick-make, quick-break, dead-front fusible switch units complying with
NEMA KS 1, and listed and labeled as complying with UL 98; ratings, configurations, and
features as indicated on the drawings.

2. Fuse Clips: As required to accept indicated fuses.

a. Where NEMA Class R fuses are installed, provide rejection feature to prevent
installation of fuses other than Class R.

3.  Provide externally operable handle with means for locking in the OFF position. Provide
means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock
for testing purposes.

4.  Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
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b. Provide compression lugs where indicated.
c. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.

B. Molded Case Circuit Breakers:

1.

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.
Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:

1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Provide compression lugs where indicated.

c. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping

element for overload protection and magnetic instantaneous tripping element for short

circuit protection.

a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes 225 amperes and larger.

b. Provide interchangeable trip units where indicated.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms

sensing trip units.

1) Long time delay.

2) Short time pickup and delay.

3) Instantaneous pickup.

4)  Ground fault pickup and delay where ground fault protection is indicated.

a. Provide zone selective interlocking capability where indicated, capable of
communicating with other electronic trip circuit breakers and external ground fault
sensing systems to control short time delay and ground fault delay functions for
system coordination purposes.

b. Provide communication capability where indicated: Compatible with system indicated.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.

c. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Combination type listed as
complying with UL 1699.

d. 100 Percent Rated Circuit Breakers: Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

e. Current Limiting Circuit Breakers: Without using fusible elements, designed to limit
the let-through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

Provide listed switching duty rated circuit breakers with SWD marking for all branch

circuits serving fluorescent lighting.

Provide listed high intensity discharge lighting rated circuit breakers with HID marking for

all branch circuits serving HID lighting.

PANELBOARDS 26 24 16-7



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

10. Do not use tandem circuit breakers.
11. Do not use handle ties in lieu of multi-pole circuit breakers.
12. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
13. Provide the following features and accessories where indicated or where required to
complete installation:
a. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.
b. Handle Pad-Lock Provision: For locking circuit breaker handle in OFF position.
c. Auxiliary Switch: SPDT switch suitable for connection to system indicated for
indicating when circuit breaker has tripped or been turned off.
d. Undervoltage Release: For tripping circuit breaker upon predetermined drop in coil
voltage with field-adjustable time delay to prevent nuisance tripping.
e. Alarm Switch: SPDT switch suitable for connection to system indicated for indicating
when circuit breaker has tripped.

2.06 SOURCE QUALITY CONTROL

A. Factory test panelboards according to NEMA PB 1.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 05 29.
E. Install panelboards plumb.

F. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

G. Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches (2000 mm) above the floor or working platform.

H. Mount floor-mounted power distribution panelboards on properly sized 3 inch (80 mm) high
concrete pad constructed in accordance with Section 03 30 00.

I.  Provide minimum of six spare 1 inch (27 mm) trade size conduits out of each flush-mounted
panelboard stubbed into accessible space above ceiling and below floor.

J.  Provide grounding and bonding in accordance with Section 26 05 26.
1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.
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2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus
only. Do not terminate on solidly bonded equipment ground bus.

Install all field-installed branch devices, components, and accessories.
Provide fuses complying with Section 26 28 13 for fusible switches as indicated.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

Set field-adjustable circuit breaker tripping function settings as indicated.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 05 73.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Provide filler plates to cover unused spaces in panelboards.

Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated. Also provide for the following:

1. Emergency and night lighting circuits.

2. Fire detection and alarm circuits.

3. Communications equipment circuits.

4. Intrusion detection and access control system circuits.

5.  Video surveillance system circuits.

Identify panelboards in accordance with Section 26 05 53.

FIELD QUALITY CONTROL

o0 w»

- L em

Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.
Fusible Switches: Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.1.

Molded Case Circuit Breakers: Perform inspections and tests listed in NETA STD ATS. Tests
listed as optional are not required.

1. Perform insulation-resistance tests on all control wiring with respect to ground.

2. Testfunctions of the trip unit by means of secondary injection.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by NFPA 70.

1. Perform inspections and tests listed in NETA STD ATS, Section 7.14. The insulation-
resistance test on control wiring listed as optional is not required.

Test GFCI circuit breakers to verify proper operation.
Test AFCI circuit breakers to verify proper operation.
Test shunt trips to verify proper operation.

Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

A.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
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B. Adjust alignment of panelboard fronts.
C. Load Balancing: For each panelboard, rearrange circuits such that the difference between each

measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly. Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 27 16 - CABINETS AND ENCLOSURES

PART 1 GENERAL

1.01 SECTION INCLUDES

Hinged cover enclosures.
Cabinets.
Terminal blocks.

©oow>»

Accessories.

1.02 RELATED REQUIREMENTS

A. Section 26 05 29 - Hangers and Supports for Electrical Systems.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2008.

C. NEMAICS 4 - Industrial Control and Systems: Terminal Blocks; National Electrical
Manufacturers Association; 2005.

D. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's standard data for enclosures and cabinets.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency specified under Quality Assurance. Include instructions for storage,
handling, protection, examination, preparation, and installation of product.

D. Cabinet Keys: Deliver to Owner in accordance with Section 01 60 00 for maintenance
materials.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.
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PART 2 PRODUCTS

2.01 ENCLOSURE MANUFACTURERS

Cooper B-Line, a division of Cooper Industries: www.cooperindustries.com.
Qube Corporation: www.qubeinc.com.

Robroy Industries: www.robroy.com.

Hoffman.

moow»

Substitutions: See Section 01 60 00 - Product Requirements.

2.02 HINGED COVER ENCLOSURES

A. Construction: NEMA 250, Type 1 steel enclosure.
B. Covers: Continuous hinge, held closed by flush latch operable by screwdriver.

C. Provide interior plywood panel for mounting terminal blocks and electrical components; finish
with white enamel.

D. Enclosure Finish: Manufacturer's standard enamel.
E. Keys: Provide two of each different key.

2.03 TERMINAL BLOCKS

A. Manufacturers:
1. Allen-Bradley/Rockwell Automation: www.ab.com.
2. Cooper Bussmann, a division of Cooper Industries: www.cooperindustries.com.
3.  WECO Electrical Connectors Inc: www.weco.ca.
4. Substitutions: See Section 01 60 00 - Product Requirements.

Terminal Blocks: NEMA ICS 4.

C. Power Terminals: Unit construction type with closed back and tubular pressure screw
connectors, rated 600 volts.

w

D. Signal and Control Terminals: Modular construction type, suitable for channel mounting, with
tubular pressure screw connectors, rated 300 volts.

E. Provide ground bus terminal block, with each connector bonded to enclosure.

2.04 ACCESSORIES

A. Plastic Raceway: Plastic channel with hinged or snhap-on cover.
1. Product:

B. Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
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B. Install enclosures and boxes plumb. Anchor securely to wall and structural supports at each
corner under the provisions of Section 26 05 29.

C. Install cabinet fronts plumb.

3.02 CLEANING

A. Clean electrical parts to remove conductive and harmful materials.
B. Remove dirt and debris from enclosure.
C. Clean finishes and touch up damage.

END OF SECTION
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SECTION 26 27 26 - WIRING DEVICES

PART 1 GENERAL

1.01 SECTION INCLUDES

Wall switches.

Wall dimmers.

Fan speed controllers.
Receptacles.

Wall plates.

Floor box service fittings.
Poke-through assemblies.

IOmMmMoUoO®»

Access floor boxes.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 35 - Surface Raceways: Surface raceway systems, including multioutlet
assemblies.

C. Section 26 05 37 - Boxes.

D. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

E. Section 26 09 23 - Lighting Control Devices: Devices for automatic control of lighting, including
occupancy sensors, in-wall time switches, and in-wall interval timers.

F. Section 26 27 23 - Indoor Service Poles.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification;
Revision G, 2001.

B. FSW-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification);
Federal Specification; Revision F, 1999.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical
Contractors Association; 2010.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical
Manufacturers Association; 1999 (R 2005).

F. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers
Association; 2002 (R2008).

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
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UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
UL 1917 - Solid-State Fan Speed Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5.  Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

Sequencing:
1. Do notinstall wiring devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's catalog information showing dimensions, colors, and

configurations.

1. Wall Dimmers: Include derating information for ganged multiple devices.

2. Surge Protection Receptacles: Include surge current rating, voltage protection rating
(VPR) for all protection modes, and diagnostics information.

Samples: One for each type and color of device and wall plate specified.

Certificates for Surge Protection Receptacles: Manufacturer's documentation of listing for
compliance with UL 1449.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Operation and Maintenance Data:

1. Wall Dimmers: Include information on operation and setting of presets.

2. GFI Receptacles: Include information on status indicators and testing procedures and
intervals.

3. Surge Protection Receptacles: Include information on status indicators.

Project Record Documents: Record actual installed locations of wiring devices.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Screwdrivers for Tamper-Resistant Screws: Two for each type of screw.
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3. Extra Keys for Locking Switches: Two of each type.
4.  Extra Surge Protection Receptacles: Two of each type.
5. Extra Wall Plates: One of each style, size, and finish.
6. Extra Flush Floor Service Fittings: Two of each type.
7. Extra Poke-Through Core Hole Closure Plugs: Two for each core size.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2 PRODUCTS

2.01 MANUFACTURERS

Hubbell Incorporated: www.hubbell-wiring.com.

Leviton Manufacturing Company, Inc: www.leviton.com.

Lutron Electronics Company, Inc: www.lutron.com.

Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us
Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Where possible, for each type of wiring device furnish products produced
by a single manufacturer and obtained from a single supplier.
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Source Limitations: Where wall controls are furnished as part of lighting control system as
specified in Section 26 09 43, provide accessory matching receptacles and wallplates by the
same manufacturer in locations indicated.

2.02 APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

w

For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

C. Provide weather resistant GFI receptacles with specified weatherproof covers for all
receptacles installed outdoors or in damp or wet locations.

Provide tamper resistant receptacles for all receptacles installed in dwelling units.
Provide GFI protection for all receptacles installed within 6 feet (1.8 m) of sinks.
Provide GFI protection for all receptacles installed in kitchens.

Provide GFI protection for all receptacles serving electric drinking fountains.

Iommo

Provide isolated ground receptacles for all receptacles serving computers and electronic cash
registers.
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K.

Unless noted otherwise, do not use combination switch/receptacle devices.
For flush floor service fittings, use tile rings for installations in tile floors.
For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.03 ALL WIRING DEVICES

A.

B.

Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

Finishes:

1. All Wiring Devices: White with white nylon wall plate unless otherwise indicated.

2. Wiring Devices Installed in Finished Spaces: White with white nylon wall plate unless
otherwise indicated.

3. Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate
unless otherwise indicated.

4.  Wiring Devices Installed in Wet or Damp Locations: White with specified weatherproof
cover unless otherwise indicated.

5.  Wiring Devices Connected to Emergency Power: Red with red nylon wall plate.

2.04 WALL SWITCHES

A.

Manufacturers:

1. Hubbell Incorporated: www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc: www.leviton.com.

3. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us

All Wall Switches: AC only, quiet operating, general-use snap switches with silver alloy

contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20

and where applicable, FS W-S-896; types as indicated on the drawings.

1.  Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

Lighted Wall Switches: Industrial specification grade, 20 A, 120/277 V with illuminated standard
toggle type switch actuator and maintained contacts; illuminated with load off; single pole single
throw, double pole single throw, three way, or four way as indicated on the drawings.

Pilot Light Wall Switches: Industrial specification grade, 20 A, 120/277 V with red illuminated
standard toggle type switch actuator and maintained contacts; illuminated with load on; single
pole single throw, double pole single throw, three way, or four way as indicated on the
drawings.

2.05 FAN SPEED CONTROLLERS

A.

Manufacturers:

1. Leviton Manufacturing Company, Inc: www.leviton.com.

2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com.

3. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us
4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: 120 V AC, solid-state, full-range variable speed, slide control type with separate
on/off switch, with integral radio frequency interference filtering, fan hum elimination circuitry,
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field-adjustable trim, power failure preset memory, complying with NEMA WD 1 and NEMA WD

6, and listed as complying with UL 1917.

1. Current Rating: 1.5 A unless otherwise indicated or required to control the load indicated
on the drawings.

2.06 RECEPTACLES

A.

E.

Manufacturers:

1. Hubbell Incorporated: www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc: www.leviton.com.

3. Lutron Electronics Company, Inc; Designer Style: www.lutron.com.

4. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us

5. Source Limitations: Where wall controls are furnished as part of lighting control system as

specified in Section 26 09 43, provide accessory matching receptacles and wallplates by
the same manufacturer in locations indicated.

All Receptacles: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as

complying with UL 498, and where applicable, FS W-C-596; types as indicated on the

drawings.

1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

3. Hospital Grade Receptacles: Listed as complying with UL 498 Supplement SD, with green
dot hospital grade mark on device face.

Convenience Receptacles:

1. Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 5-
20R; single or duplex as indicated on the drawings.

2. Weather Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R,, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

3. Tamper Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on
the drawings.

4. Tamper Resistant and Weather Resistant Convenience Receptacles: Industrial
specification grade, 20A, 125V, NEMA 5-20R, listed and labeled as tamper resistant type
and as weather resistant type complying with UL 498 Supplement SE suitable for
installation in damp or wet locations; single or duplex as indicated on the drawings.

GFI Receptacles:

1. All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault
tripped condition and loss of protection, and list as complying with UL 943, class A.

a. Provide test and reset buttons of same color as device.

2. Standard GFI Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style.

3. Weather Resistant GFI Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

4. Tamper Resistant GFI Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

5. Tamper Resistant and Weather Resistant GFl Receptacles: Industrial specification grade,
duplex, 20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as
tamper resistant type and as weather resistant type complying with UL 498 Supplement
SE suitable for installation in damp or wet locations.

Locking Receptacles: Industrial specification grade, configuration as indicated on the drawings.
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2.07 WALL PLATES

A.

T I O@MMmMmOUOO

Manufacturers:

Hubbell Incorporated: www.hubbell-wiring.com.

Leviton Manufacturing Company, Inc: www.leviton.com.

Lutron Electronics Company, Inc: www.lutron.com.

Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us

Source Limitations: Where wall controls are furnished as part of lighting control system as
specified in Section 26 09 43, provide accessory matching receptacles and wallplates by
the same manufacturer in locations indicated.

All Wall Plates: Comply with UL 514D.

1. Configuration: One piece cover as required for quantity and types of corresponding wiring
devices.

2.  Screws: Metal with slotted heads finished to match wall plate finish.

3. Provide screwless wallplates with concealed mounting hardware where indicated.

agrwNE

Nylon Wall Plates: Smooth finish, high-impact thermoplastic.

Stainless Steel Wall Plates: Brushed satin finish, Type 302 stainless steel.

Brass Wall Plates: Brushed satin finish, factory-coated to inhibit oxidation.

Aluminum Wall Plates: Smooth satin finish, clear anodized, factory-coated to inhibit oxidation.
Chrome Wall Plates: Smooth finish, chrome plated steel.

Galvanized Steel Wall Plates: Rounded corners and edges, with corrosion resistant screws.

Premarked Wall Plates: Factory labeled as indicated; hot stamped for nylon wall plates and
engraved for metal wall plates.

Weatherproof Covers for Damp Locations: Gasketed, cast aluminum, with self-closing hinged
cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected.

PART 3 EXECUTION

3.01 EXAMINATION

w >
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Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.
Verify that final surface finishes are complete, including painting.
Verify that floor boxes are adjusted properly.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

Verify that conditions are satisfactory for installation prior to starting work.
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3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for
installation of wiring devices provided under this section.

1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches: 48 inches (1.2 m) above finished floor.

b. Fan Speed Controllers: 48 inches (1.2 m) above finished floor.

c. Receptacles: 18 inches (450 mm) above finished floor or 6 inches (150 mm) above
counter.

Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same
location and at the same mounting height, gang devices together under a common wall
plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches (80 mm) from
edge of door frame. Where locations are indicated otherwise, notify Architect to obtain
direction prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

N

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. Do
not connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFI receptacles with integral GFI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I.  Unless otherwise indicated, GFI receptacles may be connected to provide feed-through
protection to downstream devices. Label such devices to indicate they are protected by
upstream GFI protection.

J.  Where split-wired duplex receptacles are indicated, remove tabs connecting top and bottom
receptacles.

Install wiring devices plumb and level with mounting yoke held rigidly in place.
Install wall switches with OFF position down.
Do not share neutral conductor on branch circuits utilizing wall dimmers.

zzr =

Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.
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O. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

P. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

Identify wiring devices in accordance with Section 26 05 53.
Install poke-through closure plugs in all unused core holes to maintain fire rating of floor.

D O

3.04 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

D. Test each receptacle to verify operation and proper polarity.

E. Testeach GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Inspect each surge protection receptacle to verify surge protection is active.
G. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by
Architect.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 28 13 - FUSES

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.

Fuses.
Spare fuse cabinet.

1.02 RELATED REQUIREMENTS

A.

B.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 28 18 - Enclosed Switches: Fusible switches.

1.03 REFERENCE STANDARDS

A.

B.

NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association;
2002 (R2007).

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses; Current Edition, Including All
Revisions.

UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All Revisions.

UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses; Current Edition, Including All
Revisions.

UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.

UL 248-15 - Low-Voltage Fuses - Part 15: Class T Fuses; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

FUSES

Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.
a. Fusible Enclosed Switches: See Section 26 28 18.

2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.
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1.05 SUBMITTALS

A.
B.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.
1. Spare Fuse Cabinet: Include dimensions.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
See Section 01 60 00 - Product Requirements, for additional provisions.

Extra Fuses: One set(s) of three for each type and size installed.

Fuse Pullers: One set(s) compatible with each type and size installed.

Spare Fuse Cabinet Keys: Two.

PwNE

1.06 QUALITY ASSURANCE

A.
B.

Conform to requirements of NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A.
B.

C.

Cooper Bussmann, a division of Cooper Industries: www.cooperindustries.com.
Mersen (formerly Ferraz Shawmut): ferrazshawmut.mersen.com.
Littelfuse, Inc: www.littelfuse.com.

2.02 APPLICATIONS

A. Service Entrance:
1. Fusible Switches up to 600 Amperes: Class J, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.
B. Feeders:
1. Fusible Switches up to 600 Amperes: Class RK1, time-delay.
2. Fusible Switches Larger Than 600 Amperes: Class L, time-delay.
C. General Purpose Branch Circuits: Class RK1, time-delay.
D. Individual Motor Branch Circuits: Class RK1, time-delay.
E. In-Line Protection for Pole-Mounted Luminaires: Class CC, time-delay.
F. Primary Protection for Control Transformers: Class CC, time-delay.
2.03 FUSES
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose indicated.
B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.
C. Provide fuses of the same type, rating, and manufacturer within the same switch.
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D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating: Suitable for circuit voltage.

G. Class J Fuses: Comply with UL 248-12.
1. Class J, Time-Delay Fuses:

H. Class J Fuses: Comply with UL 248-8.

1. Class J, Time-Delay Fuses:
2. Class J, Fast-Acting, Non-Time-Delay Fuses:

Class L Fuses: Comply with UL 248-10.
1. Class L, Time-Delay Fuses:
2. Class L, Fast-Acting, Non-Time-Delay Fuses:

2.04 SPARE FUSE CABINET

A.

B.

Description: Wall-mounted sheet metal cabinet with shelves and hinged door with cylinder lock,
suitably sized to store spare fuses and fuse pullers specified.

Finish: Manufacturer's standard, factory applied grey finish unless otherwise indicated.

PART 3 EXECUTION

3.01 EXAMINATION

A.

B.
C.

Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

Verify that mounting surfaces are ready to receive spare fuse cabinet.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

o0 w»

FUSES

Do not install fuses until circuits are ready to be energized.

Install fuses with label oriented such that manufacturer, type, and size are easily read.
Install spare fuse cabinet where indicated.

Identify spare fuse cabinet in accordance with Section 26 05 53.

END OF SECTION
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SECTION 26 28 18 - ENCLOSED SWITCHES

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Enclosed safety switches.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 05 73 - Overcurrent Protective Device Coordination Study.
Section 26 28 13 - Fuses.
F. Section 26 29 13 - Enclosed Controllers: Manual motor controllers.

w
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1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

C. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum); National Electrical Manufacturers Association; 2001 (R2006).

w

D. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
I. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades. Avoid placement of ductwork, piping, equipment, or
other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
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3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4.  Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

C. Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings,
short circuit current ratings, conduit entry locations, conductor terminal information, and
installed features and accessories.

1. Include dimensioned plan and elevation views of enclosed switches and adjacent
equipment with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

D. Field Quality Control Test Reports.

E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

F. Project Record Documents: Record actual locations of enclosed switches.

G. Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. See Section 26 28 13 for requirements for spare fuses and spare fuse cabinets.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F (-30 degrees C) and 104 degrees F (40
degrees C) during and after installation of enclosed switches.
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PART 2 PRODUCTS

2.01 MANUFACTURERS
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Siemens Industry, Inc: www.sea.siemens.com.

Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
General Electric Company: www.geindustrial.com.

Schneider Electric; Square D Products: www.schneider-electric.us.

Source Limitations: Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A.

m

Description: Quick-make, quick-break, enclosed safety switches complying with NEMA KS 1,
type HD (heavy duty), and listed and labeled as complying with UL 98; ratings, configurations,
and features as indicated on the drawings.

Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:

1. Altitude: Less than 6,600 feet (2,000 m).

2. Ambient Temperature: Between -22 degrees F (-30 degrees C) and 104 degrees F (40
degrees C).

Horsepower Rating: Suitable for connected load.
Voltage Rating: Suitable for circuit voltage.

Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

2. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as determined by short circuit study
performed in accordance with Section 26 05 73.

3. Minimum Ratings:

a. Switches Protected by Class H Fuses: 10,000 rms symmetrical amperes.

b. General Duty Single Throw Switches Protected by Class R, Class J, or Class T
Fuses: 100,000 rms symmetrical amperes.

c. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class
T Fuses: 200,000 rms symmetrical amperes.

Enclosed Safety Switches Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.

Provide with switch blade contact position that is visible when the cover is open.

Fuse Clips for Fusible Switches: As required to accept fuses indicated.
1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation
of fuses other than Class R.

Conductor Terminations: Suitable for use with the conductors to be installed.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.
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L. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.
M. Enclosures: Comply with NEMA KS 1 and NEMA 250, and list and label as complying with UL
50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
2.  Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless
otherwise indicated.
N. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.
O. Heavy Duty Switches:
1. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Provide compression lugs where indicated.
c. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
2. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.
P. General Duty Switches:
1. Conductor Terminations:
a. Provide mechanical lugs.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
2. Provide externally operable handle with means for locking in the OFF position, capable of
accepting two padlocks.
Q. Provide the following features and accessories where indicated or where required to complete

installation:

1. Hubs: As required for environment type; sized to accept conduits to be installed.

2. Integral fuse pullers.

3. Auxiliary Switch: SPDT switch suitable for connection to system indicated, with auxiliary
contact operation before switch blades open and after switch blades close.

4.  Viewing Window: Positioned over switch blades for visual confirmation of contact position
with door closed.

5. Interlocked Receptacle: Integral pre-wired three phase, three wire, grounded type
receptacle interlocked with switch mechanism to prevent insertion or removal of plug with
switch in the ON position and to prevent switch from being placed in the ON position
without matching plug inserted. Provide receptacle configuration as required to accept
plug as indicated on the drawings.

PART 3 EXECUTION

3.01 EXAMINATION
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Verify that field measurements are as shown on the drawings.

Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
Verify that mounting surfaces are ready to receive enclosed safety switches.

Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION

A. Install enclosed switches in accordance with manufacturer's instructions.

B. Install enclosed switches securely, in a neat and workmanlike manner in accordance with
NECA 1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 05 29.
E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
(2000 mm) above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required
by equipment manufacturer's recommendations.

I.  Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

J. Identify enclosed switches in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.1.

Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.
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3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 43 00 - SURGE PROTECTIVE DEVICES

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Surge protective devices for service entrance locations.
B. Surge protective devices for distribution locations.
C. Surge protective devices for branch panelboard locations.

1.02 RELATED REQUIREMENTS

Section 26 05 26 - Grounding and Bonding.

Section 26 27 26 - Wiring Devices: Receptacles with integral surge protection.
Section 26 24 13 - Switchboards.

Section 26 24 16 - Panelboards.

Section 26 24 19 - Motor Control Centers.

Section 26 25 01 - Feeder and Plug-in Busway.

Section 27 10 05 - Structured Cabling for Voice and Data: Protectors for communications
service entrance.
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1.03 ABBREVIATIONS AND ACRONYMS

A. EMI/RFI: Electromagnetic Interference/Radio Frequency Interference.
B. SPD: Surge Protective Device.

1.04 REFERENCE STANDARDS

MIL-STD-220 - Method of Insertion Loss Measurement; Revision C, 2009.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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F. UL 1283 - Standard for Electromagnetic Interference Filters; Current Edition, Including All
Revisions.

G. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate size and location of overcurrent device compatible with the actual
surge protective device and location to be installed. Notify Architect of any conflicts or
deviations from the contract documents to obtain direction prior to ordering equipment.
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1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include detailed component information, voltage, surge current ratings, repetitive
surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCQV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition
requirements, and installed features.

1. SPDs with EMI/RFI filter: Include noise attenuation performance.

C. Shop Drawings: Include wiring diagrams showing all factory and field connections with wire and
circuit breaker/fuse sizes.

D. Certificates: Manufacturer's documentation of listing for compliance with the following

standards:
1. UL 1449.
2. UL 1283.

E. Field Quality Control Test Reports.

F. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Operation and Maintenance Data: Include information on status indicators and recommended
maintenance procedures and intervals.

H. Warranty: Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

I.  Project Record Documents: Record actual connections and locations of surge protective
devices.

1.07 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.

1.09 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.
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1.10 WARRANTY

A.
B.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

Manufacturer's Warranty: Provide minimum five year warranty covering repair or replacement
of surge protective devices showing evidence of failure due to defective materials or
workmanship.

Exclude surge protective devices from any clause limiting warranty responsibility for acts of
nature, including lightning, stated elsewhere.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A.

Field-installed, Externally Mounted Surge Protective Devices:

1. Liebert Interceptor Series

2. Current Technology; a brand of Thomas & Betts Power Solutions; TG Series:
www.tnbpowersolutions.com.

3. Surge Suppression, Inc. Specified Series.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide a
complete listed assembly including SPD.

Source Limitations: Furnish surge protective devices produced by a single manufacturer and
obtained from a single supplier.

2.02 ALL SURGE PROTECTIVE DEVICES

A.

Description: Factory-assembled surge protective devices (SPDs) for 60 Hz service, listed and
classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated;
system voltage as indicated on the drawings.

Protected Modes:

1. Wpye Systems: L-N, L-G, N-G, L-L. (10 modes include direct L-L components)
2. Delta Systems: L-G, L-L. (6 modes)

3. Single Split Phase Systems: L-N, L-G, N-G, L-L.

4. High Leg Delta Systems: L-N, L-G, N-G, L-L.

UL 1449 Voltage Protection Ratings (VPRS):

1. 208Y/120V System Voltage: Not more than 600V for L-N, L-G, and N-G modes and
1,000V for L-L mode.

2. 240/120V System Voltage: Not more than 600V for L-N, L-G, and N-G modes and 1,000V
for L-L mode.

3. 480Y/277V System Voltage: Not more than 1,200 V for L-N, L-G, and N-G modes and
1,800V for L-L mode.

4. 480V Delta System Voltage: Not more than 1,800 V for L-G mode and 3,000 V for L-L
mode.

5. 600Y/347V System Voltage: Not more than 1,500 V for L-N, L-G, and N-G modes and
2,500 V for L-L mode.

UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.
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E.

Enclosure Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

1. Indoor clean, dry locations: Type 1.

2. Outdoor locations: Type 3R.

Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as specified

for the following locations:

1. Provide surface-mounted SPD where mounted in non-public areas or adjacent to surface-
mounted equipment.

2. Provide flush-mounted SPD where mounted in public areas or adjacent to flush-mounted
equipment.

Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and labeled as a
complete assembly including SPD.

1. Switchboards: See Section 26 24 13.

2. Panelboards: See Section 26 24 16.

3. Motor Control Centers: See Section 26 24 19.

4. Busway Plug-in Units: See Section 26 25 01.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS

A.
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Unless otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.

List and label as complying with UL 1283 and UL 1449, Type 1 when connected on line side of
service disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

Surge Current Rating: Not less than 125 kA per mode/250 kA per phase.
Repetitive Surge Current Capacity: Not less than 5,000 impulses.
UL 1449 Nominal Discharge Current (I-n): 20 kA.

UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.

EMI/RFI Filtering: Provide UL 1283 EMI/RFI filter to attenuate electrical noise.
1. Noise Attenuation: Not less than 40 dB at 100 kHz using MIL-STD-220 insertion loss test

method.

Diagnostics:

1. Protection Status Monitoring: Provide indicator lights to report the protection for each
phase.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

3.  Remote Status Monitoring: Provide two Form C dry type contacts (normally open and
normally closed) for remote annunciation of status.

4. Surge Counter: Provide surge event counter with manual reset button, surge count
retention upon power loss, and six digit LCD display that indicates quantity of surge
events.

Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit
breaker or fused switch or not direct bus connected.

2.04 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS

A.

B.

Unless otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.

List and label as complying with UL 1283 and UL 1449, Type 1 or Type 2.
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C. Distribution locations include SPDs connected to distribution panelboards, motor control
centers, and busway.

D. Surge Current Rating: Not less than 180 kA per phase.

E. Repetitive Surge Current Capacity: Not less than 3,500 impulses.

F. UL 1449 Nominal Discharge Current (I-n): 20 KA.

G. UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.

H. EMI/RFI Filtering: Provide UL 1283 EMI/RFI filter to attenuate electrical noise.

1. Noise Attenuation: Not less than 40 dB at 100 kHz using MIL-STD-220 insertion loss test
method.

I.  Diagnostics:

1. Protection Status Monitoring: Provide indicator lights to report the protection status for
each phase.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

3. Remote Status Monitoring: Provide two Form C dry type contacts (normally open and
normally closed) for remote annunciation of status.

4.  Surge Counter: Provide surge event counter with manual reset button, surge count
retention upon power loss, and six digit LCD display that indicates quantity of surge
events.

J. Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit

breaker or fused switch or not direct bus connected.

2.05 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD LOCATIONS

A.
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Unless otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.

List and label as complying with UL 1283 and UL 1449, Type 1 or Type 2.

Provide SPDs utilizing field-replaceable modular or non-modular protection circuits.
Surge Current Rating: Not less than 120 kA per phase.

Repetitive Surge Current Capacity: Not less than 2,000 impulses.

UL 1449 Nominal Discharge Current (I-n): 20 kA.

UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.

EMI/RFI Filtering: Provide UL 1283 EMI/RFI filter to attenuate electrical noise.
1. Noise Attenuation: Not less than 40 dB at 100 kHz using MIL-STD-220 insertion loss test
method.

Diagnostics:

1. Protection Status Monitoring: Provide indicator lights to report the protection status.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

3. Remote Status Monitoring: Provide two Form C dry type contacts (normally open and
normally closed) for remote annunciation of status.

4.  Surge Counter: Provide surge event counter with manual reset button, surge count
retention upon power loss, and six digit LCD display that indicates quantity of surge
events.

Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit
breaker or fused switch or not direct bus connected.
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PART 3 EXECUTION

3.01 EXAMINATION

A.
B.

Verify that field measurements are as shown on the drawings.

Verify that the service voltage and configuration marked on the SPD are consistent with the
service voltage and configuration at the location to be installed.

Verify that electrical equipment is ready to accept connection of the SPD and that installed
overcurrent device is consistent with requirements of the drawings and manufacturer's
instructions.

Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding
of neutral and ground for service entrance and separately derived systems where applicable.
Do not energize SPD until deficiencies have been corrected.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

3.03

@

Perform work in a neat and workmanlike manner in accordance with NECA 1.
Install SPD in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Unless indicated otherwise, connect service entrance surge protective device on load side of
service disconnect main overcurrent device.

Provide conductors with minimum ampacity as indicated on the drawings, as required by NFPA
70, and not less than manufacturer's recommended minimum conductor size.

Install conductors between SPD and equipment terminations as short and straight as possible,
not exceeding manufacturer's recommended maximum conductor length. Breaker locations
may be reasonably be rearranged in order to provide leads as short and straight as possible.
Twist conductors together to reduce inductance.

Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

FIELD QUALITY CONTROL

©Oow>»

Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform inspections and tests listed in NETA STD ATS Section 7.19.1.

Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.
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3.04 CLEANING

A. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 51 00 - INTERIOR LIGHTING

PART 1 GENERAL

1.01 SECTION INCLUDES

Interior luminaires.

Emergency lighting units.

Exit signs.

Ballasts.

Fluorescent emergency power supply units.
Lamps.
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Luminaire accessories.

1.02 RELATED REQUIREMENTS

A. Section 23 36 00 - Air Terminal Units: Air distribution accessories for air handling luminaires.
B. Section 26 05 37 - Boxes.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 09 19 - Enclosed Contactors: Lighting contactors.

E. Section 26 09 23 - Lighting Control Devices: Automatic controls for lighting including occupancy
sensors, outdoor motion sensors, time switches, outdoor photo controls, and daylighting
controls.

F. Section 26 09 43 - Network Lighting Controls - Lutron.
. Section 26 27 26 - Wiring Devices: Manual wall switches and wall dimmers.
H. Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low
Pressure Sodium Lamps (Multiple-Supply Type); 2002.

B. ANSIC82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent
Lamp Ballasts - Supplements; Consolidated-2002.

C. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000
V and less) AC Power Circuits; 2002 (R2008).

D. IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric
Data and Related Information; 2002.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

F. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National
Electrical Contractors Association; 2006.

G. NECAJ/IESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical
Contractors Association; 2006.
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H.
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NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Fluorescent Ballasts; National Electrical Manufacturers Association; 2004.

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire
Protection Association; 2009.

UL 844 - Luminaires for Use in Hazardous (Classified) Locations; Current Edition, Including All
Revisions.

UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.

UL 1029 - High-Intensity-Discharge Lamp Ballasts; Current Edition, Including All Revisions.
UL 1598 - Luminaires; Current Edition, Including All Revisions.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4.  Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IESNA LM-63
standard format upon request.

2. Ballasts: Include wiring diagrams and list of compatible lamp configurations.

3. Lamps: Include rated life, color temperature, color rendering index (CRI), and initial and
mean lumen output.
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4.  Fluorescent Emergency Power Supply Unit: Include list of compatible lamp configurations
and associated lumen output.

D. Samples:
1. Provide one sample(s) of each luminaire proposed for substitution upon request.

E. Field Quality Control Reports.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Lenses and Louvers: Two percent of total quantity installed for each type, but not
less than one of each type.

3.  Extra Lamps: Ten percent of total quantity installed for each type, but not less than two of
each type.

4. Extra Ballasts: Two percent of total quantity installed for each type, but not less than one
of each type.

I.  Project Record Documents: Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
Provide two year manufacturer warranty for all linear fluorescent ballasts.
Provide five year pro-rata warranty for batteries for emergency lighting units.
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Provide ten year pro-rata warranty for batteries for self-powered exit signs.
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E. Provide three year full warranty for fluorescent emergency power supply units.

PART 2 PRODUCTS

2.01 MANUFACTURERS

Acuity Brands, Inc: www.acuitybrands.com.

Cooper Lighting, a division of Cooper Industries: www.cooperindustries.com.
Hubbell Lighting, Inc: www.hubbelllighting.com.

Substitutions: See Section 01 60 00 - Product Requirements.
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2.02 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
B. Substitutions: See Section 01 60 00 - Product Requirements.

2.03 LUMINAIRE TYPES

A. As per Light Fixture Schedule in Electrical Drawings.

2.04 LUMINAIRES

A. Manufacturers:
1. Lithonia, Inc.
2. Cooper Lighting, a division of Cooper Industries: www.cooperindustries.com.
3. Hubbell Lighting, Inc: www.hubbelllighting.com.

Provide products that comply with requirements of NFPA 70.
Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.
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E. Provide products complying with Federal Energy Management Program (FEMP) requirements.

F. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

G. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

H. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

I.  Fluorescent Luminaires:
1. Provide ballast disconnecting means complying with NFPA 70 where required.
2.  Fluorescent Luminaires Controlled by Occupancy Sensors: Provide programmed start
ballasts.
3. Fluorescent Luminaires Controlled by Dual-Level Switching: Provide with two ballasts.
a. Luminaires with Two Lamps: Each ballast controls one lamp.
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J.

b. Luminaires with Three Lamps: One ballast controls two outer lamps and one ballast
controls inner lamp.

c. Luminaires with Four Lamps: One ballast controls two outer lamps and one ballast
controls two inner lamps.

LED Luminaires: Listed and labeled as complying with UL 8750.

2.05 EMERGENCY LIGHTING UNITS

A.

Manufacturers:

1. Lithonia, Inc.

2.  Cooper Lighting, a division of Cooper Industries;: www.cooperindustries.com.
3. Hubbell Lighting, Inc;: www.hubbelllighting.com.

Description: Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

Operation: Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

Battery:

1. Sealed maintenance-free lead calcium unless otherwise indicated.

2. Size battery to supply all connected lamps, including emergency remote heads where
indicated.

Diagnostics: Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

Provide low-voltage disconnect to prevent battery damage from deep discharge.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

Where indicated, provide units with integral time delay to maintain emergency illumination for
15 minutes after restoration of normal power source.

Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.

3. Provide compatible accessory wire guards where indicated.

4.  Where indicated, provide emergency remote heads that are compatible with the
emergency lighting unit they are connected to and suitable for the installed location.

2.06 EXIT SIGNS

A.

Manufacturers:

1. Lithonia, Inc.

2. Cooper Lighting, a division of Cooper Industries;: www.cooperindustries.com.
3. Hubbell Lighting, Inc;: www.hubbelllighting.com.

All Exit Signs: Internally illuminated with LEDs unless otherwise indicated; complying with
NFPA 101 and all applicable state and local codes, and listed and labeled as complying with
UL 924.

1. Number of Faces: Single or double as indicated or as required for the installed location.
2. Directional Arrows: As indicated or as required for the installed location.

Self-Powered Exit Signs:
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1. Operation: Upon interruption of normal power source or brownout condition exceeding 20

percent voltage drop from nominal, solid-state control automatically switches connected

lamps to integral battery power for minimum of 90 minutes of rated emergency

illumination, and automatically recharges battery upon restoration of normal power source.

Battery: Sealed maintenance-free nickel cadmium unless otherwise indicated.

3. Diagnostics: Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

4.  Provide low-voltage disconnect to prevent battery damage from deep discharge.

5.  Self-Diagnostics: Provide units that self-monitor functionality and automatically perform
testing required by NFPA 101 where indicated; provide indicator light(s) to report test and
diagnostic status.

n

Self-Luminous Exit Signs: Internally illuminated by tritium gas sealed inside phosphor lined gas
tubes, requiring no electrical power to operate, with a service life of 20 years unless otherwise
indicated.

Accessories:
1. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
2. Provide compatible accessory wire guards where indicated.

2.07 BALLASTS

A.

Manufacturers:

1. General Electric Company/GE Lighting: www.gelighting.com.

2. Osram Sylvania: www.sylvania.com.

3. Philips Lighting Electronics/Advance: www.advance.philips.com.

4.  Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

All Ballasts:

1. Provide ballasts containing no polychlorinated biphenyls (PCBSs).

2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

Fluorescent Ballasts:

1. All Fluorescent Ballasts: Unless otherwise indicated, provide high frequency electronic
ballasts complying with ANSI C82.11 and listed and labeled as complying with UL 935.
a. Inrush Current: Not exceeding peak currents specified in NEMA 410.
b. Input Voltage: Suitable for operation at voltage of connected source, with variation

tolerance of plus or minus 10 percent.

c. Total Harmonic Distortion: Not greater than 20 percent.

Power Factor: Not less than 0.95.

e. Ballast Factor: Normal ballast factor between 0.85 and 1.15, unless otherwise
indicated.

f.  Thermal Protection: Listed and labeled as UL Class P, with automatic reset for
integral thermal protectors.

g. Sound Rating: Class A, suitable for average ambient noise level of 20 to 24 decibels.

h. Lamp Compatibility: Specifically designed for use with the specified lamp, with no
visible flicker.

i.  Lamp Operating Frequency: Greater than 20 kHz, except as specified below.
1) Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in

order to avoid interference with infrared devices.

j- Lamp Current Crest Factor: Not greater than 1.7.

k. Lamp Wiring Method:
1) Instant Start Ballasts: Parallel wired.
2) Rapid Start Ballasts: Series wired.
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3) Programmed Start Ballasts: Provide parallel or series/parallel wired where
available; otherwise series wired is acceptable.

Provide automatic restart capability to restart replaced lamp(s) without requiring

resetting of power.

Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter

lamp ballasts.

Surge Tolerance: Capable of withstanding characteristic surges according to IEEE

C62.41.2, location category A.

Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply

with FCC requirements of CFR, Title 47, Part 18, for Class A, non-consumer

application.

Provide high efficiency T8 lamp ballasts certified as NEMA premium where indicated.

Provide lamp striation reduction circuitry where indicated.

Ballast Marking: Include wiring diagrams with lamp connections.

2. Non-Dimming Fluorescent Ballasts:

Lamp Starting Method:

1) T8 Lamp Ballasts: Instant start unless otherwise indicated.

2) T5 Lamp Ballasts: Programmed start unless otherwise indicated.

3) Compact Fluorescent Lamp Ballasts: Programmed start unless otherwise
indicated.

Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of 0

degrees F (-18 degrees C), and energy saving lamp(s) at a minimum of 60 degrees F

(16 degrees C) unless otherwise indicated.

3. Bi-Level Stepped Dimming Linear Fluorescent Ballasts:

a.

b.

Bi-Level Operation: Capable of being switched between full light output on all lamps,
50 percent of full light output on all lamps, and all lamps off.

Control Compatibility: Capable of being controlled by standard manual light switches
or occupancy sensors unless otherwise indicated.

Lamp Starting Method: Programmed start unless otherwise indicated.

Lamp Starting Temperature: Capable of starting lamp(s) at a minimum of 50 degrees
F (10 degrees C).

D. High Intensity Discharge (HID) Ballasts: Complying with ANSI C82.4 and listed and labeled as
complying with UL 1029.
1.  Electronic Metal Halide Ballasts:

a.

All Electronic Metal Halide Ballasts:

1) Input Voltage: Suitable for operation at voltage of connected source, with
variation tolerance of plus or minus 10 percent.

2) Total Harmonic Distortion: Not greater than 15 percent.

3) Power Factor: Not less than 0.90.

4) Provide thermal protection with automatic reset.

5) Sound Rating: Class A, suitable for average ambient noise level of 20 to 24
decibels.

6) Lamp Operating Frequency: Less than 200 Hz or as required to avoid acoustic
resonance in lamp arc tube.

7) Lamp Current Crest Factor: Not greater than 1.5.

8) Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum
of -22 degrees F (-30 degrees C).

9) Provide end of lamp life automatic shut down circuitry.

10) Surge Tolerance: Capable of withstanding characteristic surges according to
IEEE C62.41.2, location category A.

11) Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:
Comply with FCC requirements of CFR, Title 47, Part 18, for Class A, non-
consumer application.

2.  Electromagnetic Metal Halide Ballasts:
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a. Input Voltage: Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 5 percent.

b. Power Factor: Not less than 0.90 unless otherwise indicated.

c. Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of -
22 degrees F (-30 degrees C).

3. High Pressure Sodium Ballasts:

a. Input Voltage: Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 5 percent.

b. Power Factor: Not less than 0.90 unless otherwise indicated.

c. Lamp Starting Temperature: Capable of starting lamp(s) at a minimum of -22 degrees
F (-30 degrees C).

2.08 FLUORESCENT EMERGENCY POWER SUPPLY UNITS

A.

Manufacturers:

lota Engineering, LLC: www.iotaengineering.com.

Lithonia Lighting: www.lithonia.com.

Philips Emergency Lighting/Bodine: www.bodine.com.

Substitutions: See Section 01 60 00 - Product Requirements.

Manufacturer Limitations: Where possible, for each type of luminaire provide fluorescent
emergency power supply units produced by a single manufacturer.

Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

agprpwDhE
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Description: Self-contained fluorescent emergency power supply units suitable for use with
indicated luminaires, complying with NFPA 101 and all applicable state and local codes, and
listed and labeled as complying with UL 924.

Compatibility:

1. Ballasts: Compatible with electronic, standard magnetic, energy saving, and dimming AC
ballasts, including those with end of lamp life shutdown circuits.

2. Lamps: Compatible with low-mercury lamps.

Operation: Upon interruption of normal power source, solid-state control automatically switches
connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon restoration of normal
power source.

Battery: Sealed maintenance-free high-temperature nickel cadmium unless otherwise indicated.

Diagnostics: Provide accessible and visible multi-chromatic combination test switch/indicator
light to display charge, test, and diagnostic status and to manually activate emergency
operation.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status and field selectable audible alert.

Operating Temperature: From 32 degrees F (0 degrees C) to 122 degrees F (50 degrees C)
unless otherwise indicated or required for the installed location.

Accessories:
1. Provide compatible accessory remote combination test switch/indicator light where
indicated.

2.09 LAMPS

A. Manufacturers:

1. General Electric Company/GE Lighting: www.gelighting.com.
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2.  Osram Sylvania: www.sylvania.com.

3. Philips Lighting Company: www.lighting.philips.com.

4.  Manufacturer Limitations: Where possible, provide lamps produced by a single
manufacturer.

5. Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

B. All Lamps:

1.  Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.

2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.

3. Minimum Efficiency: Provide lamps complying with all current applicable federal and state
lamp efficiency standards.

4. Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish
products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.

C. Incandescent Lamps: Wattage and bulb type as indicated, with base type as required for
lighting fixture; 130 V rated.
1. Reflector Type Incandescent Lamps: Beam pattern as indicated.
2. Non-Reflector Type Incandescent Lamps: Inside frosted lamp finish unless otherwise
indicated.

D. Compact Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required

for luminaire.

1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.

2.  Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.

3. Color Rendering Index (CRI): Not less than 80.

4. Average Rated Life: Not less than 10,000 hours for an operating cycle of three hours per
start.

E. Linear Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required for
luminaire.
1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.
2. T8 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.
3.  T5 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.

F. High Intensity Discharge (HID) Lamps: Wattage as indicated, with bulb type, burning position,
and base type as required for luminaire.
1. Metal Halide Lamps:
a. Non-Reflector Type Metal Halide Lamps: Phosphor coated lamp finish unless
otherwise indicated.
b. Provide ANSI type O-rated protected metal halide lamps where required for open
luminaires provided with compatible exclusionary sockets.
c. Ceramic Metal Halide Lamps:
1) Correlated Color Temperature (CCT): 3,000 K unless otherwise indicated.
2) Color Rendering Index (CRI): Not less than 80.
2. High Pressure Sodium Lamps:
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a. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic
Leaching Procedure (TCLP) test for characteristic hazardous waste.

b. Average Rated Life: Not less than 24,000 hours for an operating cycle of ten hours
per start.

2.10 ACCESSORIES

A.

Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

Provide accessory plaster frames for luminaires recessed in plaster ceilings.

Tube Guards for Linear Fluorescent Lamps: Provide clear virgin polycarbonate sleeves with
endcaps where indicated.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

w

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for
installation of luminaires provided under this section.

Install products according to manufacturer's instructions.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.

3.  Secure surface-mounted and recessed luminaires to ceiling support channels or framing
members or to building structure.
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4.  Secure pendant-mounted luminaires to building structure.

5.  Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.

6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gage, connected from opposing corners of each recessed luminaire to building
structure.

F. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible
materials according to listing.
3. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

G. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.

2. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

3.  Provide minimum of two supports for each luminaire equal to or exceeding 4 feet in length,
with no more than 4 feet (1.2 m) between supports.

4. Install canopies tight to mounting surface.

5.  Unless otherwise indicated, support pendants from swivel hangers.

H. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center
of luminaire.

I.  Install accessories furnished with each luminaire.
J.  Bond products and metal accessories to branch circuit equipment grounding conductor.

K. Fluorescent Luminaires Controlled by Dual-Level Switching: Connect such that each switch
controls the same corresponding lamps in each luminaire.

L. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting

controls.
2. Install lock-on device on branch circuit breaker serving units.
M. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.

N. Fluorescent Emergency Power Supply Units:
1. For field-installed units, install inside luminaire unless otherwise indicated. Where
installation inside luminaire is not possible, install on top of luminaire.
2. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.
3. Install lock-on device on branch circuit breaker serving units.

0. Identify luminaires connected to emergency power system in accordance with Section
26 05 53.

P. Install lamps in each luminaire.

Q. Lamp Burn-In: Operate lamps at full output for prescribed period per manufacturer's
recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.
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3.04 FIELD QUALITY CONTROL

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect each product for damage and defects.
Operate each luminaire after installation and connection to verify proper operation.

Test self-powered exit signs, emergency lighting units, and fluorescent emergency power
supply units to verify proper operation upon loss of normal power supply.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

o0

m

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

C. Air-Handling Luminaires with Air Control Blades or Heat Removal Dampers: Adjust as indicated
or as required for proper airflow as directed by Architect.

D. Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.

w

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

3.09 ATTACHMENTS

A. Luminaire schedule.

END OF SECTION
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SECTION 26 56 00 - EXTERIOR LIGHTING

PART 1 GENERAL

1.01 SECTION INCLUDES

moow»

Exterior luminaires.
Ballasts.

Lamps.

Poles and accessories.
Luminaire accessories.

1.02 RELATED REQUIREMENTS

w >

nmoo

Re T Io

Section 33 71 16.33 - Wood Electrical Utility Poles.

Section 03 30 00 - Cast-in-Place Concrete: Materials and installation requirements for concrete
bases for poles.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 37 - Boxes.
Section 26 09 19 - Enclosed Contactors: Lighting contactors.

Section 26 09 23 - Lighting Control Devices: Automatic controls for lighting including outdoor
motion sensors, time switches, and outdoor photo controls.

Section 26 09 43 - Network Lighting Controls - Lutron.

Section 26 27 26 - Wiring Devices: Receptacles for installation in poles.
Section 26 28 13 - Fuses.

Section 26 51 00 - Interior Lighting.

Section 26 55 37 - Obstruction and Landing Lights.

1.03 UNIT PRICES

A.
B.

See Section 01 22 00 - Unit Prices, for additional unit price requirements.

Exterior Lighting Unit:

1. Basis of Measurement: Each.

2. Basis of Payment: Includes concrete foundation, pole, and luminaire(s) with lamps and
accessories.

1.04 REFERENCE STANDARDS

A.

AASHTO LTS - Standard Specifications for Structural Supports for Highway Signs, Luminaires
and Traffic Signals; American Association of State Highway and Transportation Officials; 5th
Edition, with 2010 Interim Revisions

ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low
Pressure Sodium Lamps (Multiple-Supply Type); 2002.

ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent
Lamp Ballasts - Supplements; Consolidated-2002.
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D.
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ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment -
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical
Interchangeability and Testing; 2006.

ANSI O5.1 - American National Standard for Wood Poles -- Specifications and Dimensions;
2008.

IEEE C2 - National Electrical Safety Code; 2007.

IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000
V and less) AC Power Circuits; 2002 (R2008).

IESNA LM-5 - Photometric Measurements of Area and Sports Lighting Installations; 2004.

IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric
Data and Related Information; 2002.

IESNA LM-64 - Photometric Measurements of Parking Areas; 2001.

IESNA RP-8 - American National Standard Practice for Roadway Lighting; llluminating
Engineering Society of North America; 2000(R2005) (ANSI/IES RP8).

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NECA/IESNA 501 - Recommended Practice for Installing Exterior Lighting Systems; 2006.

NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Fluorescent Ballasts; National Electrical Manufacturers Association; 2004.

NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; National Electrical Manufacturers
Association; 2006.

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

UL 844 - Luminaires for Use in Hazardous (Classified) Locations; Current Edition, Including All
Revisions.

UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.
UL 1029 - High-Intensity-Discharge Lamp Ballasts; Current Edition, Including All Revisions.
UL 1598 - Luminaires; Current Edition, Including All Revisions.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.06 SUBMITTALS

A.
B.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.
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2.  Provide photometric calculations where luminaires are proposed for substitution upon
request.
3. Provide structural calculations for each pole proposed for substitution.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.

1. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IESNA LM-63
standard format upon request.

Lamps: Include rated life and initial and mean lumen output.

3. Poles: Include information on maximum supported effective projected area (EPA) and
weight for the design wind speed.

D. Samples:
1. Provide one sample(s) of each specified luminaire where indicated.
2. Provide one sample(s) of each custom luminaire.
3.  Provide one sample(s) of each luminaire proposed for substitution upon request.
4.  Provide one sample of each product finish illustrating color and texture upon request.

n

E. Certificates for Poles and Accessories: Manufacturer's documentation that products are
suitable for the luminaires to be installed and comply with designated structural design criteria.

F. Field Quality Control Reports.
1. Include test report indicating measured illumination levels.

G. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

H. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

I.  Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Lamps: Ten percent of total quantity installed for each type, but not less than two of
each type.

3. Extra Ballasts: Two percent of total quantity installed for each type, but not less than one
of each type.

4. Extra Fuses: Five percent of total quantity installed for each type, but not less than two of
each type.

5.  Touch-Up Paint: 2 gallons (8 liters), to match color of pole finish.

J. Project Record Documents: Record actual connections and locations of pole foundations,
luminaires, and any pull or junction boxes.

1.07 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

C. Receive, handle, and store wood poles in accordance with ANSI O5.1.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Lithonia, Inc.
B. Cooper Lighting, a division of Cooper Industries: www.cooperindustries.com.
C. Hubbell Lighting, Inc: www.hubbelllighting.com.

2.02 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the Drawings.
B. Substitutions: See Section 01 60 00 - Product Requirements.

2.03 LUMINAIRE TYPES

A. As per Light Fixture Schedule in Electrical Drawings.
a. Integral button type photo control.
b. Wireguard.

2.04 LUMINAIRES

A. Manufacturers:
1. Lithonia, Inc.
2. Cooper Lighting, a division of Cooper Industries: www.cooperindustries.com.
3. Hubbell Lighting, Inc: www.hubbelllighting.com.

B. Provide products that comply with requirements of NFPA 70.
C. Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

E. Provide products complying with Federal Energy Management Program (FEMP) requirements.

F. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

G. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

H. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

EXTERIOR LIGHTING 26 56 00-4



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

I
J.

N.
0.

Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

Recessed Luminaires:

1. Ceiling Compatibility: Comply with NEMA LE 4.

2. Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for
direct contact with insulation and combustible materials.

3. Luminaires Recessed in Sloped Ceilings: Provide suitable sloped ceiling adapters.

Hazardous (Classified) Location Luminaires: Listed and labeled as complying with UL 844 for
the classification of the installed location.

Luminaires Mounted in Continuous Rows: Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

HID Luminaires:

1. HID High Bay Luminaires: Provide safety chain or power hook unless otherwise indicated.

2. HID Luminaires with Quartz Restrike Systems: Factory-installed supplementary quartz
lamp automatically switches on when power interruption causes primary HID lamp to drop
out or during cold startup.

LED Luminaires: Listed and labeled as complying with UL 8750.
Exposed Hardware: Stainless steel.

2.05 BALLASTS

A.

Manufacturers:

1. General Electric Company/GE Lighting: www.gelighting.com.

2. Osram Sylvania: www.sylvania.com.

3. Philips Lighting Electronics/Advance: www.advance.philips.com.

4.  Manufacturer Limitations: Where possible, for each type of luminaire provide ballasts
produced by a single manufacturer.

5. Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

All Ballasts:

1. Provide ballasts containing no polychlorinated biphenyls (PCBSs).

2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

Fluorescent Ballasts: Unless otherwise indicated, provide high frequency electronic ballasts
complying with ANSI C82.11 and listed and labeled as complying with UL 935.
1. Inrush Current: Not exceeding peak currents specified in NEMA 410.
2. Input Voltage: Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 10 percent.
Total Harmonic Distortion: Not greater than 20 percent.
Power Factor: Not less than 0.95.
Ballast Factor: Normal ballast factor between 0.85 and 1.15, unless otherwise indicated.
Thermal Protection: Listed and labeled as UL Class P, with automatic reset for integral
thermal protectors.
Sound Rating: Class A, suitable for average ambient noise level of 20 to 24 decibels.
Lamp Compatibility: Specifically designed for use with the specified lamp, with no visible
flicker.
9. Lamp Operating Frequency: Greater than 20 kHz, except as specified below.

a. Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in order to

avoid interference with infrared devices.

10. Lamp Current Crest Factor: Not greater than 1.7.
11. Lamp Wiring Method:

a. Instant Start Ballasts: Parallel wired.

o0k w
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12.

13.
14.
15.
16.
17.
18.

19.
20.

b. Rapid Start Ballasts: Series wired.

c. Programmed Start Ballasts: Provide parallel or series/parallel wired where available;
otherwise series wired is acceptable.

Lamp Starting Method:

a. T8 Lamp Ballasts: Instant start unless otherwise indicated.

b. T5 Lamp Ballasts: Programmed start unless otherwise indicated.

c. Compact Fluorescent Lamp Ballasts: Programmed start unless otherwise indicated.

Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of 0

degrees F (-18 degrees C) unless otherwise indicated.

Provide automatic restart capability to restart replaced lamp(s) without requiring resetting

of power.

Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter lamp

ballasts.

Surge Tolerance: Capable of withstanding characteristic surges according to IEEE

C62.41.2, location category A.

Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply with

FCC requirements of CFR, Title 47, Part 18, for Class A, non-consumer application.

Provide high efficiency T8 lamp ballasts certified as NEMA premium where indicated.

Provide lamp striation reduction circuitry where indicated.

Ballast Marking: Include wiring diagrams with lamp connections.

D. High Intensity Discharge (HID) Ballasts: Unless otherwise indicated, provide electromagnetic
ballasts complying with ANSI C82.4 and listed and labeled as complying with UL 1029.

1.

2.
3.

2.06 LAMPS

Input Voltage: Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 5 percent.

Power Factor: Not less than 0.90 unless otherwise indicated.

Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of -22
degrees F (-30 degrees C).

A. Manufacturers:

1. General Electric Company/GE Lighting: www.gelighting.com.

2. Osram Sylvania: www.sylvania.com.

3. Philips Lighting Company: www.lighting.philips.com.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

5. Manufacturer Limitations: Where possible, provide lamps produced by a single
manufacturer.

6. Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

B. All Lamps:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.

2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.

3. Minimum Efficiency: Provide lamps complying with all current applicable federal and state
lamp efficiency standards.

4. Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.

C. Incandescent Lamps: Wattage and bulb type as indicated, with base type as required for
lighting fixture; 130 V rated.

1.
2.

Reflector Type Incandescent Lamps: Beam pattern as indicated.
Non-Reflector Type Incandescent Lamps: Inside frosted lamp finish unless otherwise
indicated.
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D. Compact Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required

for luminaire.

1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.

2. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.

3.  Color Rendering Index (CRI): Not less than 80.

4. Average Rated Life: Not less than 10,000 hours for an operating cycle of three hours per
start.

E. Linear Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required for
luminaire.
1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.
2. T8 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.
3. T5 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.

F. High Intensity Discharge (HID) Lamps: Wattage as indicated, with bulb type, burning position,
and base type as required for luminaire.
1. Metal Halide Lamps:
a. Non-Reflector Type Metal Halide Lamps: Clear lamp finish unless otherwise
indicated.
b. Provide ANSI type O-rated protected metal halide lamps where required for open
luminaires provided with compatible exclusionary sockets.
c. Ceramic Metal Halide Lamps:
1) Correlated Color Temperature (CCT): 3,000 K unless otherwise indicated.
2) Color Rendering Index (CRI): Not less than 80.
2. High Pressure Sodium Lamps:
a. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic
Leaching Procedure (TCLP) test for characteristic hazardous waste.
b. Average Rated Life: Not less than 24,000 hours for an operating cycle of ten hours
per start.

2.07 POLES

A. Manufacturers:
1. As per Light Fixture Schedule in Electrical Drawings.

B. All Poles:
1. Provide poles and associated support components suitable for the luminaire(s) and
associated supports and accessories to be installed.
2. Structural Design Criteria:
a. Comply with AASHTO LTS.
b. Wind Load: Include effective projected area (EPA) of luminaire(s) and associated
supports and accessories to be installed.
1) Design Wind Speed with gust factor of 1.3.
c. Dead Load: Include weight of proposed luminaire(s) and associated supports and
accessories.
d. Include structural calculations demonstrating compliance with submittals.
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3. Material: Steel, unless otherwise indicated.
4.  Shape: Square straight, unless otherwise indicated.
5. Finish: Match luminaire finish, unless otherwise indicated.
6. Mounting Height: as per drawings.
7. Mounting: Install on concrete foundation, height as indicated on the drawings, unless

C.

otherwise indicated.
8. Unless otherwise indicated, provide with the following features/accessories:
a. Top cap.
b.  Anchor bolts with leveling nuts or leveling shims.
c. Anchor base cover.
d. Pole-top tenon

Metal Poles: Provide ground lug, accessible from handhole or transformer base.

2.08 ACCESSORIES

A.

B.

C.

Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3 EXECUTION

3.01 EXAMINATION

A.
B.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

@

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for
installation of luminaires provided under this section.

Install products according to manufacturer's instructions.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship) and NECA/IESNA 501 (exterior lighting).

Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.
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E. Recessed Luminaires:

1.
2.

3.

Install trims tight to mounting surface with no visible light leakage.

Non-IC Rated Luminaires: Maintain required separation from insulation and combustible
materials according to listing.

Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

F. Suspended Luminaires:

1.
2.

3.

4,
5.

Unless otherwise indicated, specified mounting heights are to bottom of luminaire.

Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

Provide minimum of two supports for each luminaire equal to or exceeding 4 feet in length,
with no more than 4 feet (1.2 m) between supports.

Install canopies tight to mounting surface.

Unless otherwise indicated, support pendants from swivel hangers.

G. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center
of luminaire.

H. Pole-Mounted Luminaires:

1.

Maintain the following minimum clearances:

a. Comply with IEEE C2.

b. Comply with utility company requirements.

c. Comply with Orange County Ordinance.

Foundation-Mounted Poles:

a. Provide cast-in-place concrete foundations for poles as indicated, in accordance with
Section 03 30 00.
1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.

b. Install foundations plumb.

c. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.

d. Tighten anchor bolt nuts to manufacturer's recommended torque.

Embedded Poles: Install poles plumb as indicated.

Grounding:

a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to
branch circuit equipment grounding conductor.

b. Provide supplementary ground rod electrode as specified in Section 26 05 26 at each
pole bonded to grounding system as indicated.

Install separate service conductors, 12 AWG copper, from each luminaire down to

handhole for connection to branch circuit conductors.

Install non-breakaway in-line fuse holders and fuses complying with Section 26 28 13 in

pole handhole or transformer base for each ungrounded conductor.

Install weather resistant GFI duplex receptacle with weatherproof cover as specified in

Section 26 27 26 in designated poles.

I. Install accessories furnished with each luminaire.

J. Bond products and metal accessories to branch circuit equipment grounding conductor.

Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.
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D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

E. Measure illumination levels at night with calibrated meters to verify conformance with
performance requirements. Record test results in written report to be included with submittals.
1. Testaccording to IESNA LM-64 (parking areas).

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Luminaires with Field-Rotatable Optics: Position optics according to manufacturer's instructions
to achieve lighting distribution as indicated or as directed by Architect.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.

w

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
3.09 ATTACHMENTS

A. Luminaire schedule.

END OF SECTION
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SECTION 28 31 00 - FIRE DETECTION AND ALARM

PART 1 GENERAL

1.01 SECTION INCLUDES

Fire alarm system design and installation, including all components, wiring, and conduit.
Transmitters for communication with supervising station.
Circuits from protected premises to supervising station, including conduit.

©Oow>»

Maintenance of fire alarm system under contract for specified warranty period.

1.02 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for Buildings and
Facilities; Final Rule; current edition; (ADA Standards for Accessible Design).

B. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000
V and Less) AC Power Circuits; 2002 (R2008).

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. NFPA 72 - National Fire Alarm Code and Signaling Code; 2010.
E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; 2009.
F. NFPA 601 - Standard for Security Services in Fire Loss Prevention; 2010.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Proposal Documents: Submit the following with cost/time proposal:
1. NFPA 72 "Record of Completion”, filled out to the extent known at the time.
2. Manufacturer's detailed data sheet for each control unit, initiating device, and notification
appliance.
3. Certification by Contractor that the system design will comply with the contract documents.
4. Proposed maintenance contract.

C. Drawings must be prepared using AutoCAD Release
1.  Owner will provide floor plan drawings for Contractor's use; verify all dimensions on
Owner-provided drawings.

D. Evidence of designer qualifications.

E. Design Documents: Submit all information required for plan review and permitting by authorities
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of
operation;

1. Copy (if any) of list of data required by authority having jurisdiction.
2.  NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.

System zone boundaries and interfaces to fire safety systems.

Location of all components, circuits, and raceways; mark components with identifiers used

in control unit programming.

4.
5.
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6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill

calculations; spare capacity calculations; notification appliance circuit voltage drop

calculations.

List of all devices on each signaling line circuit, with spare capacity indicated.

8. Manufacturer's detailed data sheet for each component, including wiring diagrams,
installation instructions, and circuit length limitations.

9. Description of power supplies; if secondary power is by battery include calculations
demonstrating adequate battery power.

10. Detailed drawing of graphic annunciator(s).

11. Certification by either the manufacturer of the control unit or by the manufacturer of each
other component that the components are compatible with the control unit.

12. Certification by the manufacturer of the control unit that the system design complies with
the contract documents.

13. Certification by Contractor that the system design complies with the contract documents.

N

Evidence of installer qualifications.
Evidence of instructor qualifications; training lesson plan outline.
Evidence of maintenance contractor qualifications, if different from installer.

Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.

3. Submit NFPA 72 "Inspection and Test Form," filled out.

Operating and Maintenance Data: See Section 01 78 00 for additional requirements; revise and

resubmit until acceptable; have one set available during closeout demonstration:

1. Original copy of NFPA 72 with portions that are not relevant to this project neatly crossed
out by hand; label with project name and date.

2. Complete set of specified design documents, as approved by authority having jurisdiction.

3. Additional printed set of project record documents and closeout documents, bound or filed
in same manuals.

4.  Contact information for firm that will be providing contract maintenance and trouble call-

back service.

List of recommended spare parts, tools, and instruments for testing.

Replacement parts list with current prices, and source of supply.

Detailed troubleshooting guide and large scale input/output matrix.

Preventive maintenance, inspection, and testing schedule complying with NFPA 72;

provide printed copy and computer format acceptable to Owner.

9. Detailed but easy to read explanation of procedures to be taken by non-technical
administrative personnel in the event of system trouble, when routine testing is being
conducted, for fire drills, and when entering into contracts for remodeling.

©No O

Project Record Documents: See Section 01 78 00 for additional requirements; have one set

available during closeout demonstration:

1. Complete set of floor plans showing actual installed locations of components, conduit, and
zones.

2.  "Asinstalled" wiring and schematic diagrams, with final terminal identifications.

3. "As programmed" operating sequences, including control events by device, updated
input/output chart, and voice messages by event.

Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with his
installation requirements, is complete, and is in satisfactory operating condition.

2.  NFPA 72 "Record of Completion", filled out completely and signed by installer and
authorized representative of authority having jurisdiction.

3. Certificate of Occupancy.

4. Maintenance contract.
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5. Report on training results.

M. Maintenance Materials, Tools, and Software: Furnish the following for Owner's use in
maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2.  Furnish spare parts of same manufacturer and model as those installed; deliver in original
packaging, labeled in same manner as in operating and maintenance data and place in
spare parts cabinet.

3. In addition to the items in quantities indicated in PART 2, furnish the following:

a. Alltools, software, and documentation necessary to modify the fire alarm system
using Owner's personnel; minimum modification capability to include addition and
deletion of devices, circuits, and zones, and changes to system description,
operation, and evacuation and instructional messages.

b. One copy, on CD-ROM, of all software not resident in read-only-memory.

c. Extra Fuses: Two for each installed fuse; store inside applicable control cabinet.

1.04 QUALITY ASSURANCE

A. Copies of Design Criteria Documents: Maintain at the project site for the duration of the project,
bound together, an original copy of NFPA 72, the relevant portions of applicable codes, and
instructions and guidelines of authorities having jurisdiction; deliver to Owner upon completion.

B. Designer Qualifications: NICET Level Il or IV (3 or 4) certified fire alarm technician or
registered fire protection engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer, with experience designing fire alarm systems in the jurisdictional area of
the authorities having jurisdiction.

C. Installer Qualifications: Firm with minimum 3 years documented experience installing fire alarm
systems of the specified type and providing contract maintenance service as a regular part of
their business.

1. Authorized representative of control unit manufacturer; submit manufacturer's certification
that installer is authorized; include name and title of manufacturer's representative making
certification.

2. Installer Personnel: At least 2 years of experience installing fire alarm systems.

3. Supervisor: NICET level lll or IV (3 or 4) certified fire alarm technician; furnish name and
address.

4.  Contract maintenance office located within 50 miles (80 km) of project site.

5. Certified in the State in which the Project is located as fire alarm installer.

D. Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
gualifications.

E. Instructor Qualifications: Experienced in technical instruction, understanding fire alarm theory,
and able to provide the required training; trained by fire alarm control unit manufacturer.

1.05 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide control panel manufacturer's warranty that system components other than wire and
conduit are free from defects and will remain so for 1 year after date of Substantial Completion.

C. Provide installer's warranty that the installation is free from defects and will remain so for 1 year
after date of Substantial Completion.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A.

B.

Fire Alarm Control Units - Basis of Design: SELECT/ENTER MANUFACTURER NAME AND
ENTER MODEL NUMBER.

Fire Alarm Control Units - Other Acceptable Manufacturers: Provided their products meet or
exceed the performance of the basis of design product, products of the following are
acceptable:

1. Honeywell Security & Fire Solutions/Silent Knight: www.silentknight.com.

2. Siemens Building Technologies, Inc: www.sbt.siemens.com.

3. SimplexGrinnell: www.simplexgrinnell.com.

4.  Provide all control units made by the same manufacturer.

Initiating Devices, and Notification Appliances:

Honeywell Security & Fire Solutions/Silent Knight: www.silentknight.com.

Siemens Building Technologies, Inc: www.sbt.siemens.com.

SimplexGrinnell: www.simplexgrinnell.com.

Same manufacturer as control units.

Provide all initiating devices and notification appliances made by the same manufacturer.

ubstitutions: See Section 01 60 00 - Product Requirements.
For other acceptable manufacturers of control units specified, submit product data
showing equivalent features and compliance with contract documents.
For substitution of products by manufacturers not listed, submit product data showing
features and certification by Contractor that the design will comply with contract
documents.

PO aprpLOE
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2.02 FIRE ALARM SYSTEM

A.

Fire Alarm System: Provide a new automatic fire detection and alarm system:

1. Provide all components necessary, regardless of whether shown in the contract
documents or not.

2.  Protected Premises: Entire building shown on drawings.

3. Comply with the following; where requirements conflict, order of precedence of
requirements is as listed:

The Americans With Disabilities Act (ADA).

The requirements of the State Fire Marshal.

The requirements of the local authority having jurisdiction.

Applicable local codes.

The contract documents (drawings and specifications).

NFPA 101.

NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations

clearly on design documents.

@ oo0oTp

Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.

2. Signaling Line Circuits (SLC) Within Single Building: Class B, Style 0.5.
3. Naotification Appliance Circuits (NAC): Class B, Style W.

Spare Capacity:

1. Initiating Device Circuits: Minimum 25 percent spare capacity.

2. Notification Appliance Circuits: Minimum 25 percent spare capacity.

Power Sources:
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1. Primary: Dedicated branch circuits of the facility power distribution system.
2. Secondary: Storage batteries.
3. Capacity: Sufficient to operate entire system for period specified by NFPA 72,
4. Each Computer System: Provide uninterruptible power supply (UPS).

2.03 FIRE SAFETY SYSTEMS INTERFACES

A.

Alarm: Provide alarm initiation in accordance with NFPA 72 for the following:
1. Heat detectors.

2.04 COMPONENTS

A.

General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

Fire Alarm Control Units, Initiating Devices, and Notification Appliances: Analog, addressable
type; listed by Underwriters Laboratories as suitable for the purpose intended.

Initiating Devices:
1. Manual Pull Stations
a. Provide 1 extra.
2. Heat Detectors
a. Provide 1 extra.

Notification Appliances:
1. Bells: Horns.

a. Provide 1 extra.
2. Strobes:

a. Provide 1 extra.

Circuit Conductors: Copper or optical fiber; provide 200 feet (60 m) extra; color code and label.

Surge Protection: In accordance with IEEE C62.41.2 category B combination waveform and

NFPA 70; except for optical fiber conductors.

1. Equipment Connected to Alternating Current Circuits: Maximum let through voltage of 350
V(ac), line-to-neutral, and 350 V(ac), line-to-line; do not use fuses.

2. Initiating Device Circuits, Notification Appliance Circuits, and Communications Circuits:
Provide surge protection at each point where circuit exits or enters a building; rated to
protect applicable equipment; for 24 V(dc) maximum dc clamping voltage of 36 V(dc), line-
to-ground, and 72 V(dc), line-to-line.

3. Signaling Line Circuits: Provide surge protection at each point where circuit exits or enters
a building, rated to protect applicable equipment.

Locks and Keys: Deliver keys to Owner.

1. Provide the same standard lock and key for each key operated switch and lockable panel
and cabinet; provide 5 keys of each type

2. Provide a different standard lock and key for each key operated alarm initiating device;
provide 25 keys of each type.

Instruction Charts: Printed instruction chart for operators, showing steps to be taken when a
signal is received (normal, alarm, supervisory, and trouble); easily readable from normal
operator's station.

1. Frame: Stainless steel or aluminum with polycarbonate or glass cover.

2. Provide one for each control unit where operations are to be performed.

3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
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4.  Provide extra copy with operation and maintenance data submittal.

I.  Storage Cabinet for Spare Parts and Tools: Steel with baked enamel finish, size appropriate to
quantity of parts and tools.
1. Padlock eye and hasp for lock furnished by Owner.
2. Locate as directed by Owner.

PART 3 EXECUTION

3.01 INSTALLATION

Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.
Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

Obtain Owner's approval of locations of devices, before installation.

Install instruction cards and labels.

©oow>»

3.02 INSPECTION AND TESTING FOR COMPLETION

A. Notify Owner 7 days prior to beginning completion inspections and tests.

B. Owner will provide the services of an independent fire alarm engineer or technician to observe
all tests.

C. Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

D. Provide the services of the installer's supervisor or person with equivalent qualifications to
supervise inspection and testing, correction, and adjustments.

E. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests
as required.

F. Provide all tools, software, and supplies required to accomplish inspection and testing.

G. Perform inspection and testing in accordance with NFPA 72 and requirements of local
authorities; document each inspection and test.

H. Correct defective work, adjust for proper operation, and retest until entire system complies with
contract documents.

I.  Diagnostic Period: After successful completion of inspections and tests, Operate system in

normal mode for at least 14 days without any system or equipment malfunctions.

1. Record all system operations and malfunctions.

2. If a malfunction occurs, start diagnostic period over after correction of malfunction.

3. Owner will provide attendant operator personnel during diagnostic period; schedule
training to allow Owner personnel to perform normal duties.

4. At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection and
Testing Form."

3.03 OWNER PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Owner personnel:
1. Hands-On Instruction: On-site, using operational system.
2.  Classroom Instruction: Owner furnished classroom, on-site or at other local facility.
3. Factory Instruction: At control unit manufacturer's training facility.

B. Administrative: One-hour session(s) covering issues necessary for non-technical administrative
staff; classroom:
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1. Initial Training: 1 session pre-closeout.
2. Refresher Training: 1 session post-occupancy.

Basic Operation: One-hour sessions for attendant personnel, security officers, and engineering
staff; combination of classroom and hands-on:

1. Initial Training: 1 session pre-closeout.

2. Refresher Training: 1 session post-occupancy.

Detailed Operation: Two-hour sessions for engineering staff; assume NICET level |
qualifications or equivalent; combination of classroom and hands-on:

1. Initial Training: 1 session pre-closeout.

2. Refresher Training: 1 session post-occupancy.

Maintenance Technicians: Detailed training for electrical technicians, on programming,
maintaining, repairing, and modifying; factory training:

1. Initial Training: One 3-day session, pre-closeout.

2.  Refresher Training: One 1-day session post-occupancy.

Furnish the services of instructors and teaching aids; have copies of operation and
maintenance data available during instruction.

Provide means of evaluation of trainees suitable to type of training given; report results to
Owner.

3.04 CLOSEOUT

A.

w

D.

Closeout Demonstration: Demonstrate proper operation of all functions to Owner.

1. Be prepared to conduct any of the required tests.

2. Have at least one copy of operation and maintenance data, preliminary copy of project
record drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

3. Have authorized technical representative of control unit manufacturer present during
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.

Occupancy of the project will not occur prior to Substantial Completion.

Substantial Completion of the project cannot be achieved until inspection and testing is
successful and:

Specified diagnostic period without malfunction has been completed.

Approved operating and maintenance data has been delivered.

Spare parts, extra materials, and tools have been delivered.

All aspects of operation have been demonstrated to Owner.

Final acceptance of the fire alarm system has been given by authorities having
jurisdiction.

6. Occupancy permit has been granted.

7.  Specified pre-closeout instruction is complete.

aprwbhE

Perform post-occupancy instruction within 3 months after Substantial Completion.

3.05 MAINTENANCE

A.

B.

See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's
warranty period, to include the work described below.
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C.

Provide to Owner, a proposal as an alternate to the base bid, for a maintenance contract for
entire warranty period, to include the work described below; include the total cost of contract,
proposal to be valid at least until 30 days after date of Substantial Completion.

Perform routine inspection, testing, and preventive maintenance required by NFPA 72,

including:
1. Maintenance of fire safety interface and supervisory devices connected to fire alarm
system.

2. Repairs required, unless due to improper use, accidents, or negligence beyond the control
of the maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

Provide trouble call-back service upon notification by Owner:

1. Provide on-site response within 2 hours of naotification.

2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

Provide a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

Maintain a log at each fire alarm control unit, listing the date and time of each inspection and
call-back visit, the condition of the system, nature of the trouble, correction performed, and
parts replaced. Submit duplicate of each log entry to Owner's representative upon completion
of site visit.

Comply with Owner's requirements for access to facility and security.

END OF SECTION
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SECTION 31 10 00 - SITE CLEARING

PART 1 - GENERAL

11

1.2

13

A.

A.

SUMMARY
Section Includes:

Protecting existing vegetation to remain.

Clearing and grubbing.

Removing above- and below-grade site improvements.
Disconnecting, capping or sealing site utilities.
Temporary erosion- and sedimentation-control measures.

arONE

MATERIAL OWNERSHIP

Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain
Owner's property, cleared materials shall become Contractor's property and shall be removed
from Project site.

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or

authorities having jurisdiction.

Salvable Improvements: Carefully remove electric light & pole and store on Owner's premises
as directed.

Utility Locator Service: Notify Orange County Public Works and request utility locator service for
area where Project is located before site clearing.

Do not commence site clearing operations until temporary erosion- and sedimentation-control
measures are in place.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Section 31 20 00 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

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

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

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

Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with Owner to locate, identify and disconnect utilities as required.

Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

CLEARING AND GRUBBING

Remove obstructions, shrubs, and other vegetation to permit installation of new construction.
1. Use only hand methods for grubbing within protection zones.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.
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35 SITE IMPROVEMENTS
A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.
3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.
Store or stockpile without intermixing with other materials and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION 31 10 00
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SECTION 31 20 00 - EARTH MOVING

PART 1 - GENERAL

11

A.

1.2

SUMMARY

Section Includes:

1. Preparing subgrades for slabs-on-grade and pavements.
2 Excavating and backfilling for buildings and structures.
3. Subbase course and base course for asphalt paving.

4 Excavating and backfilling for utility trenches.

DEFINITIONS

Backfill: Soil material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.
Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.
Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for changes in
the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Architect. Unauthorized excavation, as well as
remedial work directed by Architect, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, slabs, mechanical and electrical appurtenances, or
other man-made stationary features constructed above or below the ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately
below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.
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13 QUALITY ASSURANCE
A. Preexcavation Conference: Conduct conference at Project site.

1.4

PART 2 -

21

2.2

PROJECT CONDITIONS

Utility Locator Service: Orange County Public Works will provide utility locator service for Project
area before demolition and earth moving operations begin.

PRODUCTS

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487 Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a
combination of these groups; free of rock or gravel larger than 3 inches in any dimension,
debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to
AASHTO M 145, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch sieve
and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and 0 to 5 percent passing a No. 8 sieve.

ACCESSORIES

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up
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to 30 inches deep; colored to comply with local practice or requirements of authorities having
jurisdiction.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

34

3.5

PREPARATION

Protect structures, utilities, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earth moving
operations.

Protect and maintain erosion and sedimentation controls during earth moving operations.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms
to required lines and grades to leave solid base to receive other work.

EXCAVATION FOR PAVEMENTS

Excavate surfaces under pavements to indicated lines, cross sections, elevations, and
subgrades.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe
or conduit unless otherwise indicated.

1. Clearance: 10 inches each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp
objects along trench subgrade.
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3.6

3.7

3.8

3.9

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material, 4 inches deeper elsewhere, to allow for bedding course.

SUBGRADE INSPECTION

Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck
to identify soft pockets and areas of excess vyielding. Do not proof-roll wet or saturated
subgrades.

Reconstruct subgrades damaged by rain, accumulated water, or construction activities, as
directed by Architect, without additional compensation.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of
concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by
Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud,.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings,
and bodies of conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.
Concrete is specified in "Cast-in-Place Concrete" Section 03 30 53 Trenches under Roadways:
Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches below
surface of roadways. After installing and testing, completely encase piping or conduit in a
minimum of 4 inches of concrete before backfiling or placing roadway subbase course.
Concrete is specified in "Cast-in-Place Concrete" Section 03 30 53 "Miscellaneous Cast-in-
Place Concrete."

Place and compact initial backfill of subbase material satisfactory soil, free of particles larger
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and along the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.
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3.10

3.11

3.12

3.13

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches
below subgrade under pavements and slabs.

SOIL FILL
Place and compact fill material in layers to required elevations as follows:

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.
Under steps and ramps, use engineered fill.

Under building slabs, use engineered fill.

Under footings and foundations, use engineered fill.

agrLONE

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that

exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS
Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for

material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 95
percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.
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B.

3.14

3.15

3.16

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
Place subbase course and base course on subgrades free of mud.

On prepared subgrade, place subbase course and base course under pavements and walks
as follows:

1. Shape subbase course and base course to required elevations and cross-slope grades.

2. Place subbase course and base course that exceeds 6 inches in compacted thickness in
layers of equal thickness, with no compacted layer more than 6 inches thick or less than
3 inches thick.

3. Compact subbase course and base course at optimum moisture content to required
grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry
unit weight according to ASTM D 1557.

DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
Place drainage course on subgrades free of mud.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

1. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
2. Compact each layer of drainage course to required cross sections and thicknesses to not

less than 95 percent of maximum dry unit weight according to ASTM D 1557.

FIELD QUALITY CONTROL

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

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Architect.
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D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

3.17 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of
trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

C. Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and

debris, and legally dispose of them off Owner's property.

END OF SECTION 31 20 00
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SECTION 32 12 16 - ASPHALT PAVING

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Hot-mix asphalt patching.
2. Hot-mix asphalt paving.
B. Related Requirements:
1. Section 31 20 00 "Earth Moving" for subgrade preparation, fill material, unbound-
aggregate subbase and base courses, and aggregate pavement shoulders.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS
A. Material Certificates: For each paving material. Include statement that mixes containing
recycled materials will perform equal to mixes produced from all new materials.
15 QUALITY ASSURANCE

A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by
Orange County Public Works or FDOT.

B. Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of Orange County Public Works or FDOT's current Standard Specifications for
asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in
standard specifications do not apply to this Section.

PART 2 - PRODUCTS

21 AGGREGATES

A. Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed gravel, or
cured, crushed blast-furnace slag.
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B. Fine Aggregate: ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared
from stone, gravel, cured blast-furnace slag, or combinations thereof.

C. Mineral Filler: ASTM D 242/D 242M or AASHTO M 17, rock or slag dust, hydraulic cement, or
other inert material.

2.2 ASPHALT MATERIALS

A. Asphalt Binder: AASHTO M 320, PG 64-22, PG 58-28,PG 70-22.

B. Tack Coat: ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or
AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and
consistency for application.

23 AUXILIARY MATERIALS

A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed,
unbound-aggregate base material; and recycled tires, asphalt shingles, or glass from sources
and gradations that have performed satisfactorily in previous installations, equal to performance
of required hot-mix asphalt paving produced from all new materials.

B. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as
"restricted use" for locations and conditions of application. Provide in granular, liquid, or
wettable powder form.

2.4 MIXES

A. Recycled Content of Hot-Mix Asphalt: Postconsumer recycled content plus one-half of

preconsumer recycled content not less than 10 percent or more than 15 percent by weight.
1. Surface Course Limit: Recycled content no more than 10 percent by weight.
B. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by Orange

County Public Works or FDOT and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where
Project is located.

PART 3 - EXECUTION

3.1

A.

B.

PATCHING

Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to
sound base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove
excavated material. Recompact existing unbound-aggregate base course to form new
subgrade.

Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd..
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1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.

3.2

3.3

3.4

Remove spillages and clean affected surfaces.

Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full
thickness of patch and, while still hot, compact flush with adjacent surface.

SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious material
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates and
written application instructions. Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials.

Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq.
yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
Remove spillages and clean affected surfaces.

PLACING HOT-MIX ASPHALT

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation
of mix. Place each course to required grade, cross section, and thickness when compacted.

1. Spread mix at a minimum temperature of 250 deg F.
2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and
tears in asphalt-paving mat.

Place paving in consecutive strips not less than 4 feet wide unless infill edge strips of a lesser
width are required.

Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

JOINTS

Construct joints to ensure a continuous bond between adjoining paving sections. Construct
joints free of depressions, with same texture and smoothness as other sections of hot-mix
asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
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4, Construct transverse joints at each point where paver ends a day's work and resumes
work at a subsequent time. Construct these joints using either "bulkhead" or "papered"
method according to Al MS-22, for both "Ending a Lane" and "Resumption of Paving
Operations."

3.5 COMPACTION

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without
excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade,
and smoothness. Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-
mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt
course has been uniformly compacted to the following density:

1. Average Density: 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent or greater than 96 percent.

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.
E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to

proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.

F. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and
hardened.

G. Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.
3.6 INSTALLATION TOLERANCES

A. Pavement Thickness: Compact each course to produce the thickness indicated within the
following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.
B. Pavement Surface Smoothness: Compact each course to produce a surface smoothness within

the following tolerances as determined by using a 10-foot straightedge applied transversely or
longitudinally to paved areas:

1. Base Course: 1/4 inch.
2. Surface Course: 1/8 inch.
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3.7 FIELD QUALITY CONTROL
A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
B. Replace and compact hot-mix asphalt where core tests were taken.

C. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.

3.8 WASTE HANDLING
A. General: Handle asphalt-paving waste according to approved waste management plan required

in Section 01 74 19 "Construction Waste Management and Disposal.”

END OF SECTION 32 12 16
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SECTION 33 05 00 - COMMON WORK RESULTS FOR UTILITIES

PART 1 - GENERAL

11

12

13

14

A.

A.

B.

A.

A.

B.

SUMMARY
This Section includes the following:

Piping joining materials.

Grout.

Piping system common requirements.
Equipment installation common requirements.
Concrete bases.

Metal supports and anchorages.

oukrwnE

DEFINITIONS

Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions.

Concealed Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples
include installations within unheated shelters.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section 1X, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

PART 2 - PRODUCTS

2.1

A.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
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2.2

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness, unless
otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Solvent Cements for Joining Plastic Piping:

1. ABS Piping: ASTM D 2235.

2. CPVC Piping: ASTM F 493.

3. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
4. PVC to ABS Piping Transition: ASTM D 3138.

SLEEVES

Mechanical sleeve seals for pipe penetrations are specified in Section 22 05 17 "Sleeves and
Sleeve Seals for Plumbing Piping."

Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

Cast-lIron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.
PVC Pipe Sleeves: ASTM D 1785, Schedule 40.

Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing
flange for attaching to wooden forms.
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2.3 GROUT
A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

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

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

©

m

n

L.

PIPING INSTALLATION

Install piping according to the following requirements and utilities Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on the Coordination Drawings.

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 to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system operating
pressure.

Sleeves are not required for core-drilled holes.
Permanent sleeves are not required for holes formed by removable PE sleeves.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and
roof slabs.

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

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

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
a. PVC or Steel Pipe Sleeves: For pipes smaller than NPS 6.

Verify final equipment locations for roughing-in.
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3.2

Refer to equipment specifications in other Sections for roughing-in requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and utilities Sections specifying
piping systems.

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 pipe and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or

damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket,
lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

Soldered Joints: Apply ASTM B 813 water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy (0.20 percent maximum lead content) complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure
seal fitting with proprietary crimping tool to according to fitting manufacturer's written
instructions.

Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.

3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

4, PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

5. PVC Nonpressure Piping: Join according to ASTM D 2855.

6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.
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L. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

M. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

N. Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End PE Pipe and Fittings: Use butt fusion.
2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

0. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe
manufacturer's written instructions.

3.3 PIPING CONNECTIONS
A. Make connections according to the following, unless otherwise indicated:
1. Install 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. Install dielectric fittings at connections of dissimilar metal pipes.
3.4 EQUIPMENT INSTALLATION

A. Install equipment level and plumb, unless otherwise indicated.

B. Install equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference with other
installations. Extend grease fittings to an accessible location.

C. Install equipment to allow right of way to piping systems installed at required slope.

35 IDENTIFICATION

A. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction

of flow.
1. Plastic markers, with application systems. Install on insulation segment if required for hot
noninsulated piping.
2. Locate pipe markers on exposed piping according to the following:
a. Near each valve and control device.
b. Near each branch, excluding short takeoffs for equipment and terminal units. Mark
each pipe at branch if flow pattern is not obvious.
C. Near locations where pipes pass through walls or floors or enter inaccessible
enclosures.
d. At manholes and similar access points that permit view of concealed piping.
e. Near major equipment items and other points of origination and termination.
B. Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major

item of equipment.
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3.6

3.7

3.8

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

2. Text of Signs: Provide name of identified unit. Include text to distinguish among multiple
units, inform user of operational requirements, indicate safety and emergency
precautions, and warn of hazards and improper operations.

Adjusting: Relocate identifying devices that become visually blocked by work of this or other
Divisions.
CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in
both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in

Section 03 30 00 "Cast-in-Place Concrete."

ERECTION OF METAL SUPPORTS AND ANCHORAGES
Refer to Section 05 50 00 "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor piped utility materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

GROUTING

Mix and install grout for equipment base bearing surfaces, pump and other equipment base
plates, and anchors.

Clean surfaces that will come into contact with grout.
Provide forms as required for placement of grout.
Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

COMMON WORK RESULTS FOR UTILITIES 330500-6



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION 33 05 00

COMMON WORK RESULTS FOR UTILITIES 330500-7



THIS PAGE INTENTIONALLY LEFT BLANK FOR DUPLEX PRINTING



Orange County Stormwater Management 3764A
Building No: 5A March 10, 2014

SECTION 334100 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Pipe and fittings.
2. Cleanouts.
3. Manholes and catch basins.
4., Stormwater inlets.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings:
1. Stormwater inlets and manholes. Include plans, elevations, sections, details, frames,
covers, and grates.
13 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same

trench and clearances from storm drainage system piping. Indicate interface and spatial
relationship between manholes, piping, and proximate structures.

B. Field quality-control reports.
14 PROJECT CONDITIONS
A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied by

Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary service according to requirements indicated:

1. Notify Architect and Owner no fewer than two (2) days in advance of proposed
interruption of service.

2. Do not proceed with interruption of service without architects and Owner’s written
permission.

PART 2 - PRODUCTS

21 PE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10: AASHTO M 252M, Type S, with
smooth waterway for coupling joints.
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2.2

2.3

2.4

2.5

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket
material that mates with tube and fittings.

Corrugated PE Pipe and Fittings NPS 12 to NPS 60: AASHTO M 294M, Type S, with smooth
waterway for coupling joints.

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket
material that mates with pipe and fittings.

PVC PIPE AND FITTINGS

PVC Corrugated Sewer Piping:

1. Pipe: ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.

2. Fittings: ASTM F 949, PVC molded or fabricated, socket type.

3. Gaskets: ASTM F 477, elastomeric seals.

CLEANOUTS

Plastic Cleanouts:

1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser
to cleanout of same material as sewer piping.

CONCRETE

General: Cast-in-place concrete according to ACI 318, ACI 350/350R, and the following:

Cement: ASTM C 150, Type Il.

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

PoNPE

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious
materials ratio.

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

MAANHOLES AND CATCH BASINS

Standard Precast Concrete Manholes and Catch Basins:

1. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with provision
for sealant joints.

2. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum thickness for
walls and base riser section, and separate base slab or base section with integral floor.

3. Riser Sections: 4-inch minimum thickness,

4, Joint Sealant: ASTM C 990, bitumen or butyl rubber.
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5. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape
matching catch basin frame and grate. Include sealant recommended by ring
manufacturer.
6. Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch total
thickness, that match 24-inch-diameter frame and grate.
7. Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to

B.

base section.

Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural
loading. Include flat grate with small square or short-slotted drainage openings.

1. Size: as shown in the drawings or 24 by 24 inches minimum unless otherwise indicated.
2. Grate Free Area: Approximately 50 percent unless otherwise indicated.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

3.3

A.

3.4

A.

EARTHWORK

Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground storm drainage piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for use of lubricants, cements,
and other installation requirements.

Install gravity-flow, nonpressure drainage piping according to the following:

1. Install piping pitched down in direction of flow.
2. Install PE corrugated sewer piping according to ASTM D 2321.
3. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

PIPE JOINT CONSTRUCTION

Join gravity-flow, nonpressure drainage piping according to the following:

1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.

2. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints.
3. Join dissimilar pipe materials with nonpressure-type flexible couplings.

CLEANOUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions
to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.

STORM UTILITY DRAINAGE PIPING 334100 - 3



Orange County Stormwater Management 3764A

Building No: 5A

3.5

3.6

3.7

1.
2.

March 10, 2014

Heavy-Duty, top-loading classification cleanouts in vehicle-traffic areas.
Use Extra-Heavy-Duty, top-loading classification cleanouts in roads and driveway areas.

Set cleanout frames and covers in asphalt pavement and drives in cast-in-place concrete block,
18 by 18 by 12 inches deep. Set top of concrete flush with pavement surface.

STORMWATER INLET, CATCH BASIN AND MANHOLE INSTALLATION

Construct inlet, catch basin and manholes as indicated.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318.

CONNECTIONS

Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified
in Section 221413 "Facility Storm Drainage Piping."

Make connections to existing piping and underground manholes.

1.

Use commercially manufactured wye fittings for piping branch connections. Remove
section of existing pipe; install wye fitting into existing piping; and encase entire wye
fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day
compressive strength of 3000 psi.

Make branch connections from side into existing piping, NPS 4 to NPS 15 . Remove
section of existing pipe, install wye fitting into existing piping, and encase entire wye with
not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.

Make branch connections from side into underground structures by cutting into existing
unit and creating an opening large enough to allow 3 inches of concrete to be packed
around entering connection. Cut end of connection pipe passing through pipe or structure
wall to conform to shape of and be flush with inside wall unless otherwise indicated. On
outside of pipe, manhole, or structure wall, encase entering connection in 6 inches of
concrete for minimum length of 12 inches to provide additional support of collar from
connection to undisturbed ground.

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
unless otherwise indicated.
b. Use epoxy-bonding compound as interface between new and existing concrete

and piping materials.

Protect existing piping, manholes, and structures to prevent concrete or debris from
entering while making tap connections. Remove debris or other extraneous material that
may accumulate.

Connect to sediment interceptors specified in Section 221323 "Sanitary Waste Interceptors.”

Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be
used in applications below unless otherwise indicated.

1.

Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure
sewer piping unless otherwise indicated.
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a. Unshielded flexible couplings for same or minor difference OD pipes.
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different
OD.
C. Ring-type flexible couplings for piping of different sizes where annular space

3.8

3.9

between smaller piping's OD and larger piping's ID permits installation.

IDENTIFICATION

Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for

installation of green warning tape directly over piping and at outside edge of underground

structures.

1. Use detectable warning tape over nonferrous piping and over edges of underground
structures.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder

of size not less than 92.5 percent of piping diameter.
C. Damage: Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.

Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.

2. Test completed piping systems according to requirements of authorities having
jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'

advance notice.

Submit separate report for each test.

Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities having
jurisdiction, UNI-B-6, and the following:

o s

a. Exception: Piping with soiltight joints unless required by authorities having
jurisdiction.
b. Option: Test plastic piping according to ASTM F 1417.

Leaks and loss in test pressure constitute defects that must be repaired.

Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.
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END OF SECTION 334100
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected site elements.
	2. Salvage of existing items to be reused or recycled.


	1.2 DEFINITIONS
	A. Remove and Salvage: Carefully remove existing electric light and pole, in a manner to prevent damage, and deliver to Orange County ready for reuse.

	1.3 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. 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.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.



	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Architect.

	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.
	1. Comply with requirements for existing services/systems interruptions specified in Section 01 10 00 "Summary."

	B. Existing Services/Systems to Be Removed: Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Orange County Public Works will arrange to shut off electrical power to the light pole when requested by Contractor.


	3.3 PREPARATION
	A. 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.
	1. Comply with requirements for access and protection specified in Section 01 50 00 "Temporary Facilities and Controls."

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

	3.4 SELECTIVE DEMOLITION, GENERAL
	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. Dispose of demolished items and materials promptly.

	B. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Store items in a secure area until delivery to Owner.
	3. Transport electric light and pole to Owner's storage area in the vicinity of the project
	4. Protect light and pole from damage during transport to storage area.


	3.5 DISPOSAL OF DEMOLISHED MATERIALS
	A. General: Except for items or materials indicated to be salvaged and to remain the Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	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.

	B. Burning: Do not burn demolished materials.



	033000 - cast-in-place concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	1. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement.
	D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Material certificates.
	C. Material test reports.
	D. Floor surface flatness and levelness measurements.

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

	B. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	D. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials"

	E. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	F. Preinstallation Conference: Conduct conference at project site.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.
	C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	D. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...

	2.2 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement: ASTM C 150, Type I/II. Supplement with the following:
	a. Fly Ash: ASTM C 618, Class F or C.
	b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

	2. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag or Type IP, portland-pozzolan cement.

	B. Normal-Weight Aggregates: ASTM C 33, graded.
	1. Maximum Coarse-Aggregate Size: 6T#576T.

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

	2.3 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.4 FIBER REINFORCEMENT
	A. Synthetic Micro-Fiber: Monofilament polypropylene micro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III.

	2.5 WATERSTOPS
	A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 6T10 mils6T10T (0.25 mm)10T thick.

	2.6 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 6T9 oz./sq. yd.6T10T (305 g/sq. m)10T when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.

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

	2.8 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	C. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3.

	D. Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength: 6T3000 psi6T10T (20.7 MPa)10T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio: 0.40.
	3. Slump Limit: slump of 6T3 to 5 inches6T before adding high-range water-reducing admixture or plasticizing admixture.
	4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 6T1-1/2-inch6T10T (38-mm)10T nominal maximum aggregate size.


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

	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 6T85 and 90 deg F6T10T (30 and 32 deg C)10T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 6T90 deg F6T10T (32 deg C)10T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Chamfer exterior corners and edges of permanently exposed concrete.

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

	3.3 VAPOR RETARDERS
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6T6 inches6T10T (150 mm)10T and seal with manufacturer's recommended tape.


	3.4 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	3.5 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D.
	1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 6T1/8-inch-6T10T (3.2-mm-)10T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface a...

	E. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	F. Waterstops: Install in construction joints and at other joints indicated according to manufacturer's written instructions.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide ...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

	C. Cold-Weather Placement: Comply with ACI 306.1.
	D. Hot-Weather Placement: Comply with ACI 301.

	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

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

	C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.8 FINISHING FLOORS AND SLABS
	1. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...
	1. Apply float finish to surfaces [indicated] [to receive trowel finish] [and] [to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo] <Insert locations>.

	C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance. Grind...
	1. Apply a trowel finish to surfaces exposed to view.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 6T10-ft.-6T10T (3.05-m-)10T long straightedge resting on two high spots and placed anywhere on the surface does not exceed 6T1/4 inch6T10T (6 mm).

	D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.

	3.9 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 6T0.2 lb/sq. ft. x h6T10T (1 kg/sq. m x h)10T before and during finishing operations. Apply according to...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 6T12 inches6T10T (300 mm)10T, and sealed by waterproof tape or adhes...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.



	042000 - unit masonry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Concrete masonry units (CMU's).


	1.2 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Owner will engage a qualified independent testing agency to perform preconstruction testing indicated below. Retesting of materials that fail to comply with specified requirements shall be done at Contractor's expense.
	1. Mortar Test (Property Specification): For each mix required, according to ASTM C 780 for compressive strength.
	2. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For reinforcing steel. Detail bending and placement of unit masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type and size of product indicated. For masonry units include data on material properties.
	B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C 780 for compressive strength.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.


	1.5 QUALITY ASSURANCE
	A. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.6 PROJECT CONDITIONS
	A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Shapes: Provide shapes indicated and for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	B. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum compressive strength of 6T1900 psi6T10T on net section to provide net area compressive strength of masonry (F’m) of 1500 psi.
	2. Density Classification: Normal weight.


	2.2 CONCRETE AND MASONRY LINTELS
	A. Concrete Lintels: Precast or formed-in-place concrete lintels complying with requirements in Section 03 30 00 "Cast-in-Place Concrete," and with reinforcing bars indicated.
	B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs with reinforcing bars placed as indicated and filled with coarse grout
	C. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	D. Hydrated Lime: ASTM C 207, Type S.
	E. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	F. Masonry Cement: ASTM C 91.
	G. Aggregate for Mortar: ASTM C 144.
	1. For joints less than 6T1/4 inch6T10T (6 mm)10T thick, use aggregate graded with 100 percent passing the 6TNo. 166T10T (1.18-mm)10T sieve.

	H. Aggregate for Grout: ASTM C 404.
	I. Water: Potable.

	2.3 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M, 6TGrade 606T10T (Grade 420)10T.
	B. Masonry Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side rod.

	2.4 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; formulated from neoprene, urethane or PVC.
	B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabil...
	C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Provide one of the following configurations:
	a. Strips, full-depth of cavity and 6T10 inches6T10T (250 mm)10T high, with dovetail shaped notches 6T7 inches6T10T (175 mm)10T deep.
	b. Strips, not less than 6T3/4 inch6T10T (19 mm)10T thick and 6T10 inches6T10T (250 mm)10T high, with dimpled surface designed to catch mortar droppings and prevent weep holes from clogging with mortar.
	c. Sheets or strips full depth of cavity and installed to full height of cavity9T.



	2.5 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or masonry cement mortar unless otherwise indicated.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry: Comply with ASTM C 270. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For reinforced masonry, use Type S.

	D. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, specified 28-day compressive strength indicated, but not less than 6T2500 psi6T.
	3. Provide grout with a slump of 6T8 to 11 inches6T10T (203 to 279 mm)10T as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...

	3.2 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 6T1/2 inch6T10T (12 mm)10T or minus 6T1/4 inch6T10T (6 mm)10T.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 6T1/2 inch6T10T (12 mm)10T.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 6T1/4 inch6T10T (6 mm)10T in a story height or 6T1/2 inch6T10T (12 mm)10T total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 6T1/4 inch in 10 feet6T10T (6 mm in 3 m)10T, or 6T1/2 inch6T10T (12 mm)10T maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 6T1/8 inch in 10 feet6T10T (3 mm in 3 m)10T, 6T1/4 inch in 20 feet6T10T (6 mm in 6 m)10T, or 6T1/2 inch6T10T (12 mm)10T maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 6T1/4 inch in 10 feet6T10T (6 mm in 3 m)10T, 6T3/8 inch in 20 feet6T10T (9 mm in 6 m)10T, or 6T1/2 inch6T10T (12 mm)10T maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 6T1/8 inch in 10 feet6T10T (3 mm in 3 m)10T, 6T1/4 inch in 20 feet6T10T (6 mm in 6 m)10T, or 6T1/2 ...
	5. For lines and surfaces do not vary from straight by more than 6T1/4 inch in 10 feet6T10T (6 mm in 3 m)10T, 6T3/8 inch in 20 feet6T10T (9 mm in 6 m)10T, or 6T1/2 inch6T10T (12 mm)10T maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 6T1/8 inch6T10T (3 mm)10T, with a maximum thickness limited to 6T1/2 inch6T10T (12 mm)10T.
	2. For head and collar joints, do not vary from thickness indicated by more than plus 6T3/8 inch6T10T (9 mm)10T or minus 6T1/4 inch6T10T (6 mm)10T.
	3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 6T1/8 inch6T10T (3 mm)10T.


	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 6T4-inch6T10T (100-mm)10T horizontal face dimensions at corners or jambs.
	C. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	E. Fill cores in hollow CMUs with grout 6T24 inches6T10T (600 mm)10T under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. Provide full mortar bedding around all filled cells with vertical reinforcing.
	2. Other units shall be fulled bedded under both face shells.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.5 MASONRY JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 6T5/8 inch6T10T (16 mm)10T on exterior side of walls, 6T1/2 inch6T10T (13 mm)10T elsewhere. Lap reinforcement a minimum of 6T6 inches6T10T (150 mm)10T.
	1. Space reinforcement not more than 6T16 inches6T10T (406 mm)10T o.c.
	2.
	3. Provide reinforcement not more than 6T8 inches6T10T (203 mm)10T above and below wall openings and extending 6T12 inches6T10T (305 mm)10T beyond openings.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.

	3.6 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 6T60 inches6T10T (1520 mm)10T.


	3.7 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform tests and inspections. Retesting of materials that fail t...
	B. Inspections: Special inspections according to the "Florida Building Code.”
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.
	3. Place grout only after inspectors have verified proportions of site-prepared grout.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 6T5000 sq. ft.6T10T (464 sq. m)10T of wall area or portion thereof.
	E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for compressive strength.
	F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for compressive strength.
	G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C 780.
	H. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test mortar for compressive strength.
	I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.

	3.8 REPAIRING, POINTING, AND CLEANING
	A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.
	2. Protect surfaces from contact with cleaner.
	Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	3. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	4. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.

	C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	051200 - structural steel framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Structural steel.


	1.2 DEFINITIONS
	A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication of structural-steel components.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, fabricator, and testing agency.
	B. Welding certificates.
	C. Mill test reports for structural steel, including chemical and physical properties.
	D. Source quality-control reports.
	E. Field quality-control and special inspection reports.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification Program and is designated an AISC-Certified Erector, Category CSE.
	C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."



	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes: ASTM A 992/A 992M.
	B. Channels, Angles: ASTM A 36/A 36M.
	C. Plate and Bar: ASTM A 36/A 36M.
	D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
	E. Welding Electrodes: Comply with AWS requirements.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers: 2TASTM A 3252T6T (ASTM A 325M)6T, Type 1, heavy-hex steel structural bolts;
	B. Headed Anchor Rods: ASTM F 1554, Grade 36, straight.
	1. Finish: Plain

	C. Threaded Rods: ASTM A 36/A 36M.

	2.3 PRIMER
	A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.

	2.4 FABRICATION
	A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
	B. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

	2.5 SHOP CONNECTIONS
	A. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.6 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2T2 inches2T6T (50 mm)6T.
	2. Surfaces to be field welded.
	3. Surfaces of high-strength bolted, slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
	5. Galvanized surfaces.
	6. Surfaces enclosed in interior construction.

	B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."
	3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

	C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 2T1.5 mils2T6T (0.038 mm)6T. Use priming methods that result in...

	2.7 SOURCE QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Bolted Connections: Inspect shop-bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection: ASTM E 165.
	2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	3. Ultrasonic Inspection: ASTM E 164.
	4. Radiographic Inspection: ASTM E 94.

	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates and bearing plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure.

	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

	3.3 FIELD CONNECTIONS
	A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type: Snug tightened.

	B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," for mill material.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections: Engage a qualified special inspector to perform the following special inspections:
	1. Verify structural-steel materials and inspect steel frame joint details.
	2. Verify weld materials and inspect welds.
	3. Verify connection materials and inspect high-strength bolted connections.

	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.
	1. In addition to visual inspection, test and inspect field welds according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection: ASTM E 165.
	b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	c. Ultrasonic Inspection: ASTM E 164.
	d. Radiographic Inspection: ASTM E 94.





	052100 - steel joist framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. K-series steel joists.
	2. Joist accessories.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of joist, accessory, and product.
	B. Shop Drawings:
	1. Include layout, designation, number, type, location, and spacing of joists.
	2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and connection locations and details; and attachments to other construction.


	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Manufacturer certificates.
	C. Mill Certificates: For each type of bolt.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with applicable standard specifications and load tables in SJI's "Specifications."
	1. Manufacturer's responsibilities include providing professional engineering services for designing special joists to comply with performance requirements.

	B. Welding Qualifications: Qualify field-welding procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle joists as recommended in SJI's "Specifications."


	PART 2 -  PRODUCTS
	2.1 K-SERIES STEEL JOISTS
	A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and parallel top chord.

	2.2 PRIMERS
	A. Low-Emitting Materials: Paints and coatings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Sc...
	B. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance requirements in SSPC-Paint 15.
	C. Primer: Provide shop primer that complies with Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior Painting."

	2.3 JOIST ACCESSORIES
	A. Bridging: Provide bridging anchors and number of rows of diagonal bridging of material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span. Furnish additional erection bridging if required for stability.
	B. Bridging: Schematically indicated. Detail and fabricate according to SJI's "Specifications." Furnish additional erection bridging if required for stability.
	C. High-Strength Bolts, Nuts, and Washers: 5TASTM A 3255T9T (ASTM A 325M)9T, Type 1, heavy hex steel structural bolts;
	1. Finish: Plain.

	D. Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to complete joist assembly.

	2.4 CLEANING AND SHOP PAINTING
	A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories.
	B. Apply one coat of shop primer.
	C. Shop priming of joists and joist accessories is specified in Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior Painting."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Do not install joists until supporting construction is in place and secured.
	B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications," joist manufacturer's written recommendations, and requirements in this Section.
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.

	C. Field weld joists to supporting steel and bearing plates. Coordinate welding sequence and procedure with placement of joists. Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting w...
	D. Bolt joists to supporting steel framework using carbon-steel bolts.
	E. Bolt joists to supporting steel framework using high-strength structural bolts. Comply with Research Council on Structural Connection's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt ins...
	F. Install and connect bridging concurrently with joist erection, before construction loads are applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	3.2 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to inspect field welds and bolted connections and to perform field tests and inspections and prepare test and inspection reports.



	053100 - steel decking
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roof deck.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of deck, accessory, and product indicated.
	B. Shop Drawings:
	1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.


	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product certificates.
	C. Evaluation reports.
	D. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. AISI Specifications: Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

	2.2 ROOF DECK
	A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:
	1. Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 2T332T6T (230)6T, 2TG602T6T (Z180)6T zinc coating.
	2. Deck Profile: As indicated
	3. Profile Depth: As indicated
	4. Design Uncoated-Steel Thickness: As indicated


	2.3 ACCESSORIES
	A. General: Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, 2TNo. 122T minimum diameter.
	D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.
	E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 2T33,000 psi2T6T (230 MPa)6T, not less than 2T0.0359-inch2T6T (0.91-mm)6T design uncoated thickness, of same material and finish as deck; of profile indicated or req...
	F. Galvanizing Repair Paint: ASTM A 780.
	G. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
	B. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened. Do not stretch or contract side-lap interlocks.
	C. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	D. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	E. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	F. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.
	G. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures, and reinforcing channels according to deck manufacturer's written instructions. Mechanically fasten to substrate to provide a complete deck installat...
	1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.


	3.2 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Field welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work that does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.3 PROTECTION
	A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.



	055000 - metal fabrications
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Miscellaneous steel framing and supports.
	2. Steel door frames.
	3. Miscellaneous steel trim.
	4. Metal bollards.
	5. Loose bearing and leveling plates.


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


	PART 2 -  PRODUCTS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	C. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.
	D. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels: As indicated.
	2. Material: Galvanized steel, ASTM A 653/A 653M.

	2.2 MISCELLANEOUS MATERIALS
	A. Shop Primers: Provide primers that comply with Section 09 91 13 "Painting."
	B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.

	2.3 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Use connections that maintain structural value of joined pieces.
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges. Remove sharp or rough areas on exposed surfaces.
	C. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended.

	D. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Locate joints where least conspicuous.
	E. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	F. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors not less than 5T8 inches5T9T (200 mm)9T from ends and corners of units and 5T24 inches5T9T (600 mm)9T o.c.

	2.4 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.

	2.5 STEEL DOOR FRAMES
	A. Fabricate steel door frames from steel shapes, plates, and bars of size and to dimensions indicated, fully welded together, with 5T5/8-by-1-1/2-inch5T9T (16-by-38-mm)9T steel channel stops. Plug-weld built-up members and continuously weld exposed j...
	1. Provide with integrally welded steel strap anchors for securing door frames into adjoining concrete or masonry.

	B. Galvanize steel frames and prime paint after galvanizing.

	2.6 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	C. Galvanize miscellaneous steel trim and prime paint after galvanizing.

	2.7 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.
	B. Galvanize bollards and prime paint after galvanizing.

	2.8 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.

	2.9 STEEL AND IRON FINISHES
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	B. Shop prime iron and steel items after galvainzing unless they are to be embedded in concrete or masonry, or unless otherwise indicated.
	C. Shop Priming: Apply universal shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units t...
	C. Field Welding: Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.2 INSTALLING METAL BOLLARDS
	A. Anchor bollards in concrete in formed or core-drilled holes. Fill annular space around bollard solidly with nonshrink grout.
	B. Anchor bollards in place with concrete footings. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in position until concrete has cured.
	C. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pack...

	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780/A 780M.



	072413 - polymer-based exterior insulation and finish system (eifs)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes EIFS-clad barrier-wall assemblies that are field applied over substrate.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each EIFS component, trim, and accessory.
	B. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Manufacturer certificates.
	B. Product certificates.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An installer certified in writing by EIFS manufacturer as qualified to install manufacturer's system using trained workers.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 8TBASF Wall Systems8T.
	2. 8TDryvit Systems, Inc8T.
	3. 8TParex USA, Inc8T.
	4. 8TSto Corp8T.

	B. Source Limitations: Obtain EIFS from single source from single EIFS manufacturer and from sources approved by EIFS manufacturer as tested and compatible with EIFS components.

	2.2 PERFORMANCE REQUIREMENTS
	A. EIFS Performance: Comply with ASTM E 2568 and with the following:
	1. Weathertightness: Resistant to water penetration from exterior.
	2. Impact Performance: ASTM E 2568, High impact resistance at lower 6 feet of walls; standard impact resistance above.
	3. Bond Integrity: Free from bond failure within EIFS components or between EIFS and substrates, resulting from exposure to fire, wind loads, weather, or other in-service conditions.


	2.3 EIFS MATERIALS
	A. Primer/Sealer: EIFS manufacturer's standard substrate conditioner designed to protect substrates from moisture penetration and to improve the bond between substrate and insulation adhesive.
	B. Flexible-Membrane Flashing: Cold-applied, self-adhering, self-healing, rubberized-asphalt and polyethylene-film composite sheet or tape and primer; EIFS manufacturer's standard or product recommended in writing by EIFS manufacturer.
	C. Insulation Adhesive: EIFS manufacturer's standard formulation designed for indicated use; compatible with substrate.
	D. Molded, (Expanded) Rigid Cellular Polystyrene Board Insulation (EPS): Comply with ASTM C 578, Type I.
	1. Foam Build-Outs: Provide with profiles and dimensions indicated on Drawings.

	E. Reinforcing Mesh: Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for compatibility with other EIFS materials, made from continuous multiend strands with retained mesh tensile strength of not less than 5T120 lbf/in.5T9T (21 dN/cm)9...
	F. Base-Coat Materials: EIFS manufacturer's standard mixture.
	G. Waterproof Adhesive/Base-Coat Materials: EIFS manufacturer's standard waterproof formulation.
	H. Primer: EIFS manufacturer's standard factory-mixed, elastomeric-polymer primer for preparing base-coat surface for application of finish coat.
	I. Finish-Coat Materials: EIFS manufacturer's standard acrylic-based coating.
	1. Colors: As scheduled on drawings.
	2. Textures: As selected by Architect from manufacturer's full range]

	J. Trim Accessories: Type as designated or required to suit conditions indicated and to comply with EIFS manufacturer's written instructions; manufactured from UV-stabilized PVC; and complying with ASTM D 1784 and ASTM C 1063.


	PART 3 -  EXECUTION
	3.1 EIFS INSTALLATION
	A. Comply with ASTM C 1397, ASTM E 2511, and EIFS manufacturer's written instructions for installation of EIFS as applicable to each type of substrate.
	B. Primer/Sealer: Apply over masonry and concrete substrates and where required by EIFS manufacturer for improving adhesion of insulation to substrate.
	C. Flexible-Membrane Flashing: Apply and lap to shed water; seal at openings, penetrations, terminations, and where required by EIFS manufacturer. Prime substrates if required and install flashing to comply with EIFS manufacturer's written instruction...
	D. Trim: Apply trim accessories at perimeter of EIFS and elsewhere as indicated. Coordinate with installation of insulation.
	E. Board Insulation: Adhesively attach insulation to substrate.
	1. Coordinate installation of flashing and insulation to produce wall assembly that does not allow water to penetrate behind flashing and EIFS lamina.

	F. Base Coat: Apply to exposed surfaces of insulation in minimum thickness recommended in writing by EIFS manufacturer.
	G. Reinforcing Mesh: Embed reinforcing mesh in wet base coat to produce wrinkle-free installation with mesh continuous at corners, overlapped not less than 5T2-1/2 inches5T9T (64 mm)9T or otherwise treated at joints to comply with ASTM C 1397 and EIFS...
	H. Double-Layer Reinforcing-Mesh Application: Where required, apply second base coat and second layer of reinforcing mesh, overlapped not less than 5T2-1/2 inches5T9T (64 mm)9T or otherwise treated at joints to comply with ASTM C 1397 and EIFS manufac...
	I. Additional Reinforcing Mesh:  Apply 5T8-inch-5T9T (200-mm-)9T wide, strip reinforcing mesh at both inside and outside corners unless base layer of mesh is lapped not less than 5T4 inches5T9T (100 mm)9T on each side of corners.
	J. Foam Build-Outs: Fully embed reinforcing mesh in base coat.
	K. Double Base-Coat Application: Where indicated, apply second base coat in same manner and thickness as first application, except without reinforcing mesh. Do not apply until first base coat has cured.
	L. Finish Coat: Apply over dry base coat, maintaining a wet edge at all times for uniform appearance, in thickness required by EIFS manufacturer to produce a uniform finish of color and texture matching approved sample and free of cold joints, shadow ...



	076100R - SHEET METAL ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Custom-fabricated, standing-seam sheet metal roofing.
	2. Roof insulation.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For sheet metal roofing.
	1. Show installation layouts, fixed points, and keyed details. Distinguish between shop- and field-assembled work.
	2. Include pattern of seams and details of termination points, expansion joints, direction of expansion, roof penetrations, edge conditions, special conditions, and connections to adjoining work.

	C. Delegated-Design Submittal:  Submit performance requirements and design criteria, to certify that the roofing system complies with the Florida Building Code, ASCE 7, and local amendment requirements for component and cladding design, all signed and...
	1. Design Data: Calculations for design loading and anchorage of door assemblies.
	2. Product Certificates: FBC Product Approval data and/or Miami-Dade NOA data.
	3. Summary of forces and loads on all areas of the roof system.
	4. USubmit the manufacturer's details for the roofing system.  FBC 1504.3, in accordance with FM4450, FM4470, UL580, UL 1897, or provide a Miami-Dade Notice of Acceptance. Submit the roof covering system information for Review before the required insp...

	D. Samples: For each exposed product and for each color and texture specified.  Submit 5T12 inches5T9T (300 mm)9T long by actual width of panel unit, including finished seam and in required profile. Include fasteners, and other attachments.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Qualification Data for Installer.
	C. Sample warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.6 QUALITY ASSURANCE
	A. Delegated Design:  Design membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift forces including comprehensive engineering analysis by a qualified Flori...
	1. Wind Loads:  As indicated on Drawings.  Design and fabricate metal roofing system to resist wind load uplift forces in accordance with the Florida Building Code, ASCE 7, and local amendment requirements for Components and Cladding.
	2. Metal roofing shall be designed as a system with minimum properties and to resist minimum load requirements as indicated.  Design of the assemblies shall include associated hardware, connections of the hardware, anchorage components and supporting ...

	B. Sheet Metal Roofing Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal roofing similar to that required for this Project and whose products have a record of successful in-service performance.

	1.7 WARRANTY
	A. Special Warranty: Warranty in which Installer agrees to repair or replace components of sheet metal roofing that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 2 years from date of Substantial Completion.

	B. Special Warranty on Finishes: Panel manufacturer agrees to repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Sheet metal roofing system including, but not limited to, metal roof panels, cleats, anchors and fasteners, sheet metal flashing integral with sheet metal roofing, fascia panels, trim, underlayment, and accessories, shall compl...
	B. Sheet Metal Roofing Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or indicated on Drawings.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change: 5T120 deg F5T9T (67 deg C)9T, ambient; 5T180 deg F5T9T (100 deg C)9T, material surfaces.


	2.2 ROOFING SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, 5TG905T9T (Z275)9T coating designation or aluminum-zinc alloy-coated steel sheet according to ASTM A 792/A 792M, 5TClass AZ505T9T (Class AZM15...
	1. Thickness: Nominal 5T0.022 inch5T9T (0.56 mm)9T unless otherwise indicated.
	2. Exposed Coil-Coated Finish: Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and res...
	3. Color: As scheduled on drawings.


	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 5T30 mils5T9T (0.76 mm)9T thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper backi...
	1. 4TProducts4T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 4TCarlisle Residential, a division of Carlisle Construction Materials4T; WIP 300HT.
	b. 4TGrace Construction Products, a unit of W. R. Grace & Co.-Conn4T.; Grace Ice and Water Shield HT or Ultra.
	c. 4THenry Company4T; Blueskin PE200 HT.
	d. 4TOwens Corning4T; WeatherLock Specialty Tile & Metal Underlayment.
	e. 4TPolyguard Products, Inc4T.; Deck Guard HT.
	f. 4TProtecto Wrap Company4T; Protecto Jiffy Seal Ice & Water Guard HT.
	g. 4TSDP Advanced Polymer Products Inc4T; Palisade SA-HT.

	2. Thermal Stability: ASTM D 1970; stable after testing at 5T240 deg F5T9T (116 deg C)9T or higher.
	3. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 5T20 deg F5T9T (29 deg C)9T or lower.

	B. Slip Sheet: Rosin-sized building paper, 5T3 lb/100 sq. ft.5T9T (0.16 kg/sq. m)9T minimum.

	2.4 ROOF INSULATION
	A. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 3, felt or glass-fiber mat facer on both major surfaces.
	1. 4TProducts4T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 4TAtlas Roofing Corporation4T.
	b. 4TCarlisle SynTec Incorporated4T.
	c. 4TDyplast Products4T.
	d. 4TFirestone Building Products4T.
	e. 4TUGAF Materials CorporationU4T.
	f. 4TInsulfoam LLC; a Carlisle company4T.
	g. 4TJohns Manville4T.
	h. 4TRmax, Inc4T.



	2.5 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete roofing system and as recommended by primary sheet metal manufacturer unless otherwise indicated.
	B. Fasteners: Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
	1. General:
	a. Exposed Fasteners: Heads matching color of sheet metal roofing using plastic caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on weather side of roofing.
	b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws, gasketed; with hex-washer head.
	c. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being fastened.

	2. Fasteners shall be Series 300 stainless steel or hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.
	3. Insulation Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.

	C. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 5T1/2 inch5T9T (13 mm)9T wide and 5T1/8 inch5T9T (3 mm)9T thick.
	D. Elastomeric Sealant: ASTM C 920, elastomeric polysulfide or silicone polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal roofing and remain watertight.
	E. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	F. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.

	2.6 ACCESSORIES
	A. Sheet Metal Accessories: Provide components required for complete sheet metal roofing assembly including trim, fasciae, corner units, clips, flashings, sealants, gaskets, fillers, metal closures, closure strips, and similar items. Match material an...
	1. Cleats: Intermittent and continuous attachment devices for mechanically seaming into joints, minimum 5T0.0250-inch-5T9T (0.64-mm-)9T thick stainless steel..
	2. Expansion-Type Cleats: Cleats of a design that allows longitudinal movement of roof panels without stressing panel seams; of same material as other cleats.
	3. Backing Plates: Plates at roofing splices, fabricated from material recommended by SMACNA.
	4. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin foam or closed-cell laminated polyethylene; minimum 5T1-inch-5T9T (25-mm-)9T thick, flexible-closure strips; cut or premolded to match sheet metal roofing profile. P...
	5. Flashing and Trim: Formed from same material and with same finish as sheet metal roofing, minimum 5T0.018 inch5T9T (0.46 mm)9T thick.

	B. General: Custom fabricate sheet metal roofing to comply with details shown and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions (panel width and seam height), geometry, metal thickness, and other chara...
	1. Standing-Seam Roofing: Form standing-seam panels with finished seam height of 5T1-1/2 inches to 2 inches5T9T (38 mm to 50 mm)9T.
	2. Space standing seams 16 inches on center.

	C. Form exposed sheet metal work to fit substrates with little oil canning; free of buckling and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	1. Form and fabricate sheets, seams, strips, cleats, edge treatments, integral flashings, and other components of metal roofing to profiles, patterns, and drainage arrangements indicated on Drawings and as required for leakproof construction.

	D. Sheet Metal Accessories: Custom fabricate flashings and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item required. Obtain field measurement...


	PART 3 -  EXECUTION
	3.1 INSULATION INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 5T2.7 inches5T9T (68 mm)9T or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous l...
	C. Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.  Fasten insulation to resist uplift pr...

	3.2 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Prime substrate if recommended by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation; use primer fo...
	B. Apply slip sheet, wrinkle free, before installing sheet metal roofing and related flashing.

	3.3 INSTALLATION, GENERAL
	A. General: Install sheet metal roofing to comply with details shown and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to installation characteristics required unless otherwise indicated on Drawings. Install fasteners, sold...
	1. Install sheet metal roofing true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Anchor sheet metal roofing and other components of the Work securely in place, with provisions for thermal and structural movement.
	3. Field cutting of sheet metal roofing by torch is not permitted.
	4. Provide metal closures at eaves.
	5. Flash and seal sheet metal roofing with closure strips at eaves, rakes, and perimeter of all openings. Fasten with self-tapping screws.
	6. Locate and space fastenings in uniform vertical and horizontal alignment. Predrill panels for fasteners.
	7. Install roofing panels in single lengths with no end splices or end joints.

	B. Thermal Movement: Rigidly fasten metal roof panels to structure at only one location for each panel. Allow remainder of panel to move freely for thermal expansion and contraction.
	1. Point of Fixity: Fasten each panel along single line of fixing located at eave.
	2. Avoid attaching accessories through roof panels in manner that inhibits thermal movement.

	C. Fasteners: Use fastener sizes that penetrate through rigid insulation to metal deck substrate not less than recommended by fastener manufacturer to achieve maximum pull-out resistance.
	D. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating, by applyin...
	E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.

	3.4 CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION
	A. Fabricate and install work with lines and corners of exposed units true and accurate. Form exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering metal temper and reflectivity. Provide uniform, neat seams wit...
	B. Standing-Seam Roofing: Attach standing-seam metal panels to substrate with double-fastened cleats spaced at minimum 5T12 inches5T9T (300 mm)9T o.c. Install panels reaching from eave to eave before moving to adjacent panels. Before panels are interl...

	3.5 ACCESSORY INSTALLATION
	A. General: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	1. Install components required for complete sheet metal roofing assembly including trim, seam covers, flashings, sealants, gaskets, fillers, metal closures, closure strips, and similar items.
	2. Install accessories integral to sheet metal roofing that are specified in Section 076200 "Sheet Metal Flashing and Trim" to comply with that Section's requirements.

	B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and install units true to line, levels, and slop...

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean off excess sealants.
	C. Remove temporary protective coverings and strippable films as sheet metal roofing is installed unless otherwise indicated in manufacturer's written installation instructions.



	076200 - sheet metal flashing and trim
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes formed roof-drainage sheet metal fabrications.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For sheet metal flashing and trim.
	1. Include plans, elevations, sections, and attachment details.
	2. Distinguish between shop- and field-assembled work.
	3. Include identification of finish for each item.

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.4 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in cons...
	B. Sheet Metal Standard for Flashing and Trim: Comply with SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.

	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, 5TG905T9T (Z275)9T coating designation or aluminum-zinc alloy-coated steel sheet according to ASTM A 792/A 792M, 5TClass AZ505T9T (Class AZM15...
	1. Exposed Coil-Coated Finish:  Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and re...
	2. Color: As scheduled on drawings.


	2.3 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal[ o...
	B. Fasteners:  Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by fabricator of primary sheet metal item.
	C. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	D. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.

	2.4 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricat...
	1. Obtain field measurements for accurate fit before shop fabrication.
	2. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	3. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to view.

	B. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.
	C. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	D. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard for application, but not less than thickness of metal being secured.
	F. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.

	2.5 ROOF-DRAINAGE SHEET METAL FABRICATIONS
	A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, and other accessories as required. Fabricate in minimum 5T96-inch-5T9T (2400-mm-)9T long sections. Furnish flat-stock gutter brackets and gutter spacers a...
	B. Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with mitered elbows.  Fabricate downspouts from metallic-coated steel sheet;  Furnish with metal straps from same material as downspouts and anchors Shop fabricate elbows.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items a...
	1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool marks.
	4. Torch cutting of sheet metal flashing and trim is not permitted.

	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other...
	C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at maximum of 5T10 feet5T9T (3 m)9T with no joints within 5T24 inches5T9T (600 mm)9T of corner or intersection.
	D. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	E. Seal joints as required for watertight construction. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 "Joint Sealants."
	F. Rivets: Rivet joints where necessary for strength.

	3.2 ROOF-DRAINAGE SYSTEM INSTALLATION
	A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system according to cited sheet metal standard unless otherwise indicated. Coordinate installation of roof perimeter flashing with installation of roof-drainage system.
	B. Hanging Gutters: Join sections with joints sealed with sealant. Provide for thermal expansion. Attach gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal watertight with sealant. Slope to downspouts.
	1. Install gutter with expansion joints at locations indicated, but not exceeding, 5T50 feet5T9T (15.24 m)9T apart. Install expansion-joint caps.

	C. Downspouts: Join sections with 5T1-1/2-inch5T9T (38-mm)9T telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate hangers at top and bottom and at approximately 5T60 inches5T9T (1500 mm)9T o.c.

	3.3 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.



	079200 - joint sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint-sealants.
	2. Urethane joint sealants.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples: For each kind and color of joint sealant required.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.3 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Sample warranties.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing indicated.

	1.5 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: 2 years from date of Substantial Completion.

	B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 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 C 920, Type S, Grade NS, Class 50, Use NT.
	1. 4TUProductsU4T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 4TUDow Corning CorporationU4T; 791.
	b. 4TUGE Construction SealantsU4T; SCS2000 SilPruf.
	c. 4TUMay National Associates, Inc., a subsidiary of Sika Corporation U.S.U4T; Bondaflex Sil 265 LTS.
	d. 4TUPecora CorporationU4T; PCS.
	e. 4TUSika Corporation U.S.U4T; Sikasil WS-295 or Sikasil WS-295 FPS.



	2.2 URETHANE JOINT SEALANTS
	A. Urethane, M, P, 25, T, NT: Multicomponent, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade P, Class 25, Uses T and NT.
	1. 4TUProductsU4T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following]
	a. 4TUBostik, Inc.U4T; Chem-Calk 555-SL.
	b. 4TULymTal International, Inc.U4T; Iso-Flex 880 GB.
	c. 4TUPecora CorporationU4T; Dynatrol II SG or Urexpan NR 200
	d. 4TUSherwin-Williams Company (The)U4T; Stampede-2SL.
	e. 4TUTremco IncorporatedU4T; THC 900/901.



	2.3 JOINT-SEALANT BACKING
	A. Cylindrical Sealant Backings: ASTM C 1330, Type as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer.

	2.4 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials.
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove laitance and form-release agents from concrete.
	2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion.

	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces.

	3.2 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling agents that are approved in writing by sealant manufacturer ...
	1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.


	3.3 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Other joints as indicated on Drawings.

	2. Joint Sealant: Urethane, M, P, 25, T, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application: Joints in vertical surfaces and horizontal nontraffic surfaces .
	1. Joint Locations:
	a. Perimeter joints around frames of doors.
	b. Control and expansion joints in unit masonry.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
	3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.




	081113R - HOLLOW METAL DOORS AND FRAMES
	083323R - OVERHEAD COILING DOORS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes interior and exterior overhead coiling service doors.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type and size of overhead coiling door and accessory.  Include test data for verification of operation-cycles specified.
	B. Product Certificates: FBC Product Approval data and/or Miami-Dade NOA data for exterior doors. USubmit installation details with Florida product approval. Submit for review before required inspection. Submit with Orange County Product Approval Cove...
	C. Shop Drawings: For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	2. Show locations of controls, locking devices, and other accessories.
	3. Include diagrams for power and control wiring.

	D. Samples: Provide color charts for finish paint color selection.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	B. Wind Loads:  As indicated on Drawings.  Design and fabricate exterior door assemblies to resist wind load forces in accordance with the Florida Building Code, ASCE 7, and local amendment requirements for Components and Cladding.  Design of the asse...


	PART 2 -  PRODUCTS
	2.1 DOOR ASSEMBLY - EXTERIOR
	A. Insulated Service Door: Overhead coiling doors formed with curtain of interlocking metal slats.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 4TClopay Building Products4T.
	b. 4TCookson Company4T.
	c. 4TCornell Iron Works, Inc4T.
	d. 4TOverhead Door Corporation4T.
	e. Raynor.
	f. 4TWayne-Dalton Corp4T.


	B. Operation Cycles: Door components and operators capable of operating for not less than 50,000.
	C. Door Curtain Material: Galvanized steel.
	D. Door Curtain Slats: Curved or flat profile slats.
	E. Bottom Bar: Two angles, each not less than 5T1-1/2 by 1-1/2 by 1/8 inch5T9T (38 by 38 by 3 mm)9T thick; fabricated from stainless steel and finished to match door.
	F. Curtain Jamb Guides: Galvanized steel.
	G. Hood: Match curtain material and finish.
	1. Mounting: Face of wall.

	H. Locking Devices: Equip door with chain lock keeper.
	I. Electric Door Operator:
	1. Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles per day.
	2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial use.
	3. Motor Exposure: Interior.
	4. Emergency Manual Operation: Chain type.
	5. Control Station(s): Interior mounted.

	J. Curtain Accessories: Equip door with weatherseals.
	K. Door Finish:  Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full range.

	2.2 DOOR ASSEMBLY - INTERIOR
	A. Service Door: Overhead coiling doors formed with curtain of interlocking metal slats.
	1. Manufacturers: Provide service door by same manufacturer as exterior door provided.

	B. Operation Cycles: Door components and operators capable of operating for not less than 50,000.
	C. Door Curtain Material: Galvanized steel.
	D. Door Curtain Slats: Curved or flat profile – match exterior door.
	E. Bottom Bar: Two angles, each not less than 5T1-1/2 by 1-1/2 by 1/8 inch5T9T (38 by 38 by 3 mm)9T thick; fabricated from stainless steel and finished to match door.
	F. Curtain Jamb Guides: Galvanized steel.
	G. Hood: Match curtain material and finish.
	1. Mounting: Face of wall.

	H. Locking Devices: Equip door with chain lock keeper.
	I. Electric Door Operator:
	1. Usage Classification: Standard duty, up to 12 cycles per hour and up to 50 cycles per day.
	2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial use.
	3. Motor Exposure: Interior.
	4. Emergency Manual Operation: Chain type.
	5. Control Station(s): Interior mounted.

	J. Curtain Accessories: Equip door with astragals.
	K. Door Finish: Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full range.

	2.3 MATERIALS, GENERAL
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, provide slats of thickness and m...
	B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide adjustment. Provide removable...

	2.5 HOODS
	A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and bottom edges for stiffness. Form closed ends for surface-mo...
	1. Exterior-Mounted Doors: Fabricate hood to act as weather protection and with a perimeter sealant-joint-bead profile for applying joint sealant.


	2.6 LOCKING DEVICES
	A. Chain Lock Keeper: Suitable for padlock.
	B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage power supply when door is locked.

	2.7 CURTAIN ACCESSORIES
	A. Weatherseals for Exterior Doors: Equip exterior door with weather-stripping gaskets fitted to entire exterior perimeter of door for a weather-resistant installation.
	B. Astragal for Interior Doors: Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.

	2.8 COUNTERBALANCING MECHANISM
	A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings. Use gr...
	B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.9 ELECTRIC DOOR OPERATORS
	A. General: Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, ...
	1. Comply with NFPA 70.
	2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification: Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Motors: Reversible-type motor for motor exposure indicated.
	1. Electrical Characteristics:
	a. Phase: Single phase.
	b. Volts: 120 V.
	c. Hertz: 60.

	2. Motor Size: Large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 5T8 in./sec.5T9T (203 mm/s)9T and not more than 5T12 in./sec.5T9T (305 mm/s)9T, without exceeding nameplate ratings or s...
	3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: Manufacturer's standard unless otherwise indicated.

	D. Control Station: Three-button control station in fixed location with momentary-contact push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button control labeled "Close."  Provide units of full-guarded, standard-...
	E. Emergency Manual Operation: Equip each electrically powered door with capability for emergency chain-hoist operation.
	F. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit ...
	G. Motor Removal: Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Power-Operated Doors: Install according to UL 325.
	C. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion. Lubricate bearings and sliding parts as recommended by manufacturer. Adjust seals to provide tight fit around entire perimeter.

	3.2 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.



	087100R - DOOR HARDWARE
	099110 - painting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following substrates:
	1. Concrete exposed walls.
	2. Concrete masonry units (CMU).
	3. Steel.
	4. Galvanized metal.
	5. Concrete floors.


	1.2 DEFINITIONS
	A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
	E. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples: For each type of paint system and each color and gloss of topcoat.  Provide 12 inch by 12 inch sample of actual paint on hardboard backing of each color.
	C. Product List: For each product indicated. Include printout of current "MPI Approved Products List" for each product category specified, with the proposed product highlighted.

	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.  Provide 1 gallon of each material and color applied.


	PART 2 -  PRODUCTS
	2.1 PAINT, GENERAL
	A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Benjamin Moore & Co.
	2. Color Wheel Paints & Coatings.
	3. ICI Paints.
	4. Kelly-Moore Paints.
	5. Porter Paints.
	6. PPG Architectural Finishes, Inc.
	7. Sherwin-Williams Co. (The).

	C. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	D. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified.  Paint-material containers not displaying manufacturer's product identification will not be acceptable.
	E. VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction.
	F. Colors: As indicated in a color schedule.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: 12 percent.
	2. Masonry (Clay and CMU): 12 percent.

	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates and paint systems indicated.
	B. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and recommendations in "MPI Manual."
	B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

	3.4 CLEANING AND PROTECTION
	A. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	B. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.5 PAINTING SCHEDULE
	A. Concrete Floor Substrates:
	1. Water-Based Clear Sealer System:
	a. Prime Coat: Sealer, water based, for concrete floors, MPI #99.
	b. Intermediate Coat: Sealer, water based, for concrete floors, MPI #99.


	B. Concrete Floor Substrates (Option):  Refer to Section 09 96 00 High-Performance Coatings.
	C. CMU/Concrete Wall Substrates:
	1. Latex over Alkali-Resistant Primer System:
	a. Prime Coat: Primer, alkali resistant, water based, MPI #3.
	b. Intermediate Coat: Latex, exterior, matching topcoat.
	c. Topcoat: Latex, exterior, low sheen (Gloss Level 3-4), MPI #15.


	D. Steel Substrates:
	1. Alkyd System (for doors, door frames and miscellaneous metals):
	a. Prime Coat: Shop primer specified in Section where substrate is specified.
	b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
	c. Topcoat: Alkyd, exterior, semi-gloss (Gloss Level 5), MPI #94.

	2. Latex-based Dryfall (for exposed metal structure ceilings):
	a. Prime Coat: Shop primer specified in Section where substrate is specified.
	b. Intermediate Coat: N/A.
	c. Topcoat:  Latex dryfall, flat-gloss (Gloss Level 1), MPI #133.


	E. Galvanized-Metal Substrates:
	1. Alkyd System:
	a. Prime Coat (Shop): Shop primer specified in Section where substrate is specified or, if not shop primed,
	b. Prime Coat (Field): Primer, galvanized metal, as recommended in writing by topcoat manufacturer for exterior use on galvanized-metal substrates with topcoat indicated.
	c. Intermediate Coat: Exterior alkyd enamel matching topcoat.
	d. Topcoat: Alkyd, exterior, semi-gloss (Gloss Level 5), MPI #94.





	099600 - high-performance coatings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and application of high-performance coating systems on concrete floors.
	B. Work of this section is an Optional Bid item and shall be provided in lieu of Base Bid sealer coat if accepted by the Owner.

	1.2 DEFINITIONS
	A. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	B. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include preparation requirements and application instructions.
	B. Samples: For each type of coating system and in each color and gloss of topcoat indicated.  Submit minimum 12 inch by 12 inch size samples of actual coatings on cement board.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish one gallon of extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 HIGH-PERFORMANCE COATINGS, GENERAL
	A. Characteristics: Single component aliphatic moisture-curing polyurethane traffic-bearing floor finish, exterior type with good UV resistance, abrasion resistance, color retention, gloss retention, and good resistance to acids, alkalis, solvents, st...
	1. Prime coat must fill surface pores with a total dry-film thickness of not less than 2 mils.
	2. Finish coat must be a polyurethane-based material of not less than 40 mils.

	B. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to the following products:
	1. AVM System 680SF by AVM Industries.
	2. Sikalastic 710/715 by Sika.
	3. Sonoguard, a BASF Company.

	C. Material Compatibility:
	1. Provide materials for use within each coating system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a coating system, provide products recommended in writing by manufacturers of topcoat for use in coating system and on substrate indicated.
	3. Provide products of same manufacturer for each coat in a coating system.

	D. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction.
	E. Colors: As scheduled in drawings or, if not scheduled, as selected by Owner from Manufacturers full line of standard colors.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Maximum Moisture Content of Substrates: Concrete floor slab shall have maximum 12 percent moisture content when measured with an electronic moisture meter unless otherwise approved in writing by coating manufacturer.

	B. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	C. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions applicable to substrates indicated.
	B. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and incompatible paints and encapsulants.  Use SSPC SP 7/NACE No.4 (NACE No. 4), "Brush-Off Blast Cleaning" for abrasive cleaning unless approved ...

	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions and recommendations.  Do not perform painting in damp or rainy weather.
	B. Application of coatings must be done by skilled applicators.  Apply coatings to clean and properly prepared surfaces.  Apply coatings carefully with clean, high-quality application equipment.  Allow sufficient time between primer and top coats to e...
	C. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color breaks.

	3.4 CLEANING AND PROTECTION
	A. Protect work of other trades against damage from coating operation. Correct damage by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	B. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.



	101419 - dimensional letter signage
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cutout dimensional characters.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For dimensional letter 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 others, and accessories.
	3. Show message list, typestyles, graphic elements, and layout for each sign at least half size.


	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 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: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 DIMENSIONAL CHARACTERS
	A. Cutout Characters: Characters with uniform faces; square-cut, smooth, eased edges; precisely formed lines and profiles; and as follows:
	1. Character Material: Sheet or plate aluminum.
	2. Character Height: As indicated].
	3. Thickness: 5T0.25 inch5T9T (6.35 mm)9T.
	4. Finish: Baked-Enamel or Powder-Coat Finish of Manufacturer's standard, in color as selected by Architect from manufacturer's full range.
	5. Mounting: Concealed studs.


	2.2 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signage, 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 or stainless-steel devices.
	3. Sign Mounting Fasteners:  Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of sign material, screwed into back of sign assembly, or screwed into tapped lugs cast integrally into back of cast sign material, unless otherwis...


	2.3 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. Provide rebates, lugs, and brackets 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.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	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. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.
	3. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

	B. Mounting Methods:
	1. Concealed Studs: Using a template, drill holes through EIFS and into the masonry substrate aligning with studs on back of sign. Remove loose debris from hole and substrate surface.  Fill holes with adhesive. Leave recess space in hole for displaced...

	C. Remove temporary protective coverings and strippable films as signs are installed.



	101423 - panel signage
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes panel signs.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For panel 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 others, and accessories.
	3. Show message list, typestyles, graphic elements, including raised characters and Braille, and layout for each sign at least half size.


	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 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: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SIGNS
	A. Panel Sign: Aluminum panel sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles; finish of baked enamel or powder coat; and surface applied graphics of applied ...
	1. Sign-Panel Perimeter: Finish edges square cut and smooth.
	2. Mounting: Surface mounted to wall with concealed anchors.


	2.2 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signage, noncorrosive and compatible with each material joined, and complying with the following:
	1. Use concealed fasteners and anchors.
	2. For exterior exposure, furnish nonferrous-metal or stainless-steel devices unless otherwise indicated.
	3. Sign Mounting Fasteners: Concealed (blind), threaded studs welded or brazed to back of sign material or screwed into back of sign assembly, unless otherwise indicated.


	2.3 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. Provide welds and brazes behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded and brazed connections of flux, and dress exposed and contact surfaces.
	3. Conceal connections if possible; otherwise, locate connections where they are inconspicuous.
	4. Internally brace signs for stability and for securing fasteners.
	5. Provide rebates, lugs, and brackets necessary to assemble components and to attach to existing work. Drill and tap for required fasteners.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	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.
	4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

	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.
	a. 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.
	b. 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.


	C. Remove temporary protective coverings and strippable films as signs are installed.



	104416 - fire extinguishers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.

	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers: Type, size, and capacity for each indicated.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 4TUAnsul IncorporatedU4T.
	b. 8TJL Industries, Inc.; a division of the Activar Construction Products Group8T.
	c. 8TKidde Residential and Commercial Division8T; Subsidiary of Kidde plc.
	d. 8TLarsens Manufacturing Company8T.

	2. Instruction Labels: Include pictorial marking system complying with NFPA 10, Appendix B.

	B. Carbon Dioxide Type: UL-rated 10-B:C, 5T10-lb5T9T (4.5-kg)9T nominal capacity, with carbon dioxide in manufacturer's standard enameled-metal container.

	2.3 MOUNTING BRACKETS
	A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated.
	B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location. Locate as indicated by Architect.
	1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red letter decals applied to mounting surface.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	C. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations indicated.



	220553 bsd-identification for plumbing piping and equipment
	220719 bsd-plumbing piping insulation
	221005 bsd-plumbing piping
	221006 bsd-plumbing piping specialties
	SECTION 22 10 06 - PLUMBING PIPING SPECIALTIES

	221113 - facility water distribution piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building for water service.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of utility company supplying water. Include tapping of water mains and backflow prevention.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw" on piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.5 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service ac...
	1. Notify Architect and Owner no fewer than two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without the Architect's and Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPE AND FITTINGS
	A. Polyethylene (PE) Pipe: ASTM D-2239, AWWA C901-96, or equivalent for PE water pipe; FMG approved, with minimum thickness equivalent to FMG Class 200.
	1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match PE pipe dimensions and class.

	B. Soft Copper Tube: 2TASTM B 88, Type K2T and 2TASTM B 88, Type L2T, water tube, annealed temper.
	1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if indicated.

	C. PVC, AWWA Pipe: AWWA C900, Class 150 and Class 200, with bell end with gasket, and with spigot end.
	1. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell ends. Include elastomeric gasket in each bell.


	2.2 JOINING MATERIALS
	A. Refer to Section 33 05 00 "Common Work Results for Utilities" for commonly used joining materials.
	B. Brazing Filler Metals: AWS A5.8, BCuP Series.
	C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
	D. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.

	2.3 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be joined.
	a. Standard: AWWA C219.



	2.4 GATE VALVES
	A. Bronze Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 5TUCrane Co.; Crane Valve Group; Crane ValvesU5T.
	b. 5TUCrane Co.; Crane Valve Group; Jenkins ValvesU5T.
	c. 5TUCrane Co.; Crane Valve Group; Stockham DivU5T.
	d. 5TUHammond ValveU5T.
	e. 5TUMilwaukee Valve CompanyU5T.
	f. 5TUNIBCO INCU5T.
	g. 5TURed-White Valve CorporationU5T.

	3. Nonrising-Stem Gate Valves:
	a. Description: Class 125, Type 1, bronze with solid wedge, threaded ends, and malleable-iron handwheel.
	1) Standard: MSS SP-80.




	2.5 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 5TUAmerican Cast Iron Pipe Co.; Waterous Co. SubsidiaryU5T.
	b. 5TUEast Jordan Iron Works, IncU5T.
	c. 5TUFlowserveU5T.
	d. 5TUMcWane, Inc.; Clow Valve Co. Div. (OskaloosaU5T).
	e. 5TUMcWane, Inc.; Kennedy Valve DivU5T.
	f. 5TUMcWane, Inc.; M & H Valve Company DivU5T.
	g. 5TUMueller Co.; Water Products DivU5T.
	h. 5TUU.S. Pipe and Foundry CompanyU5T.

	3. Description: Sleeve and valve compatible with drilling machine.
	a. Standard: MSS SP-60.
	b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection. Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve: AWWA, cast-iron, nonrising-stem, gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barrel...

	2.6 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 5TUAmes Fire & Waterworks; a division of Watts Regulator CoU5T.
	b. 5TUConbraco Industries, IncU5T.
	c. 5TUFEBCO; SPX Valves & ControlsU5T.
	d. 5TUFlomatic CorporationU5T.
	e. 5TUWatts Water Technologies, IncU5T.
	f. 5TUWilkins; a Zurn companyU5T.

	3. Standard: ASSE 1013 or AWWA C511.
	4. Operation: Continuous-pressure applications.
	5. Pressure Loss: 2T12 psig2T maximum, through middle 1/3 of flow range.
	6. Size: 2TNPS2
	7. Body: Bronze for 2TNPS 22T and smaller.
	8. End Connections: Threaded for 2TNPS 22T and smaller.
	9. Accessories:
	a. Valves: Ball type with threaded ends on inlet and outlet of 2TNPS 22T and smaller; OS&Y gate type with flanged ends on inlet and outlet of 2TNPS 2-1/22T and larger.



	2.7 EARTHWORK
	A. Refer to Section 31 20 00 "Earth Moving" for excavating, trenching, and backfilling.

	2.8 PIPING APPLICATIONS
	A. General: Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping 2TNPS 3/4 to NPS 32T shall be soft copper tube, 2TASTM B 88, Type K or2T[2TASTM B 88, Type L2T; wrought-copper, solder-joint fittings; and brazed joints.
	F. Aboveground Water-Service Piping 2TNPS 3/4 to NPS 32T shall be hard copper tube, 2TASTM B 88, Type K or2T 2TASTM B 88, Type L2T; wrought-copper, solder-joint fittings; and brazed joints.

	2.9 VALVE APPLICATIONS
	A. General Application: Use mechanical-joint-end valves for 2TNPS 2 2Tand smaller underground installation.
	B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	1. Use the following for valves in vaults and aboveground:
	a. Gate Valves, 2TNPS 22T and Smaller: Bronze, nonrising stem.



	2.10 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Section 33 05 00 "Common Work Results for Utilities" for piping-system common requirements.

	2.11 PIPING INSTALLATION
	A. Make 2TNPS 22T connection with drilling machine according to the following:
	1. Install tapping valve and service-saddle assembly on water-service pipe to be tapped.

	B. Install PE pipe according to ASTM D 2774 and ASTM F 645.
	C. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	D. Bury piping with depth of cover over top at least 2T30 inches2T.
	E. Extend water-service piping and connect to water-supply source and building-water-piping systems at outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping near building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building-water-piping systems when those systems...


	2.12 JOINT CONSTRUCTION
	A. See Section 33 05 00 "Common Work Results for Utilities" for basic piping joint construction.

	2.13 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. Gate Valves: Install each underground gate valve with head pointed up and with valve box.

	2.14 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install bypass piping around backflow preventers.

	2.15 FIELD QUALITY CONTROL
	A. Piping Tests: Conduct piping tests before joints are covered. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
	1. Increase pressure in 2T50-psig2T increments and inspect each joint between increments. Hold at test pressure for 1 hour; decrease to 2T0 psig2T. Slowly increase again to test pressure and hold for 1 more hour.

	C. Prepare reports of testing activities.

	2.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping. Locate below finished grade, directly over piping. Underground warning tapes are specified in Section 31 20 00 "Earth Mov...

	2.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure if biological examination shows evidence of contamination.


	B. Prepare reports of purging and disinfecting activities.
	END OF SECTION 22 11 13



	221313 - facility sanitary sewers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure and pressure couplings.
	3. Expansion joints.
	4. Cleanouts.


	1.2 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same trench and clearances from sewer system piping. Indicate interface and spatial relationship between manholes, piping, and proximate structures.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PE PIPE AND FITTINGS
	A. Polyethylene (PE) Pipe: ASTM D-2239, AWWA C901-96, or equivalent for PE water pipe; FMG approved, with minimum thickness equivalent to FMG Class 200.
	1. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match PE pipe dimensions and class.


	2.2 PVC PIPE AND FITTINGS
	A. PVC Pressure Pipe Sewer Piping:
	1. Pipe: ASTM D 2241, SDR 21, PVC Pressure Piper pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings: ASTM D 3034, PVC with bell ends.
	3. Gaskets: ASTM F 477, elastomeric seals.


	2.3 CLEANOUTS
	A. Cast-Iron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	1. Top-Loading Classification(s): Heavy Duty and Extra-Heavy Duty.
	2. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe and fittings.


	2.4 CONCRETE
	A. General: Cast-in-place concrete complying with ACI 318, 2TACI 350/350R2T, and the following:
	1. Cement: ASTM C 150, Type II.
	2. Fine Aggregate: ASTM C 33, sand.
	3. Coarse Aggregate: ASTM C 33, crushed gravel.
	4. Water: Potable.

	B. Portland Cement Design Mix: 2T4000 psi2T minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Ballast and Pipe Supports: Portland cement design mix, 2T3000 psi2T minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 20 00 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping. Location and arrangement of piping layout take into account design considerations. Install piping as indic...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according to manufacturer's written instruct...
	C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	D. Clear interior of piping and manholes of dirt and superfluous material as work progresses. Maintain swab or drag in piping, and pull past each joint as it is completed. Place plug in end of incomplete piping at end of day and when work stops.

	3.3 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts ope...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and parking areas.
	2. Use Extra-Heavy-Duty, top-loading classification cleanouts in driveways.

	B. Set cleanout frames and covers in asphalt pavement in cast-in-place-concrete block, 2T18 by 18 by 12 inches2T deep. Set with tops 2T1/2 inch2T above surrounding grade.

	3.4 CONNECTIONS
	A. Connect Building 5a’s new force main pressure piping to Building 5’s sanitary line downstream of the cleanout as indicated on the plans.
	B. Make connections to existing piping.
	1. Use commercially manufactured wye fittings for piping branch connections. Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 2T6-inch2T overlap with not less than 2T6 inches2T of concrete w...
	2. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections. Remove debris or other extraneous material that may accumulate.


	3.5 IDENTIFICATION
	A. Materials and their installation are specified in Section 31 20 00 "Earth Moving." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use detectable warning tape over nonferrous piping.


	3.6 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 2T24 inches2T of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment: Less than full diameter of inside of pipe is visible between structures.
	b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage: Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration: Water leakage into piping.
	e. Exfiltration: Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.7 CLEANING
	A. Clean dirt and superfluous material from interior of piping. Flush with potable water.
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	311000 - site clearing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Clearing and grubbing.
	3. Removing above- and below-grade site improvements.
	4. Disconnecting, capping or sealing site utilities.
	5. Temporary erosion- and sedimentation-control measures.


	1.2 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.3 PROJECT CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Salvable Improvements: Carefully remove electric light & pole  and store on Owner's premises as directed.
	C. Utility Locator Service: Notify Orange County Public Works and request utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 31 20 00 "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with Owner to locate, identify and disconnect utilities as required.

	B. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements...
	1. Notify Architect not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.


	3.4 CLEARING AND GRUBBING
	A. Remove obstructions,  shrubs, and other vegetation to permit installation of new construction.
	1. Use only hand methods for grubbing within protection zones.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 2T8 inches2T, and compact each layer to a density equal to adjacent original ground.


	3.5 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities. Do not interfere with other Project work.



	312000 - earth moving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Preparing subgrades for slabs-on-grade and pavements.
	2. Excavating and backfilling for buildings and structures.
	3. Subbase course and base course for asphalt paving.
	4. Excavating and backfilling for utility trenches.


	1.2 DEFINITIONS
	A. Backfill: Soil material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect. Authorized additional excavation and replacement material will be paid for according to Contract provisions fo...
	2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect. Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill: Soil materials used to raise existing grades.
	H. Structures: Buildings, footings, foundations, slabs,  mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.3 QUALITY ASSURANCE
	A. Preexcavation Conference: Conduct conference at Project site.

	1.4 PROJECT CONDITIONS
	A. Utility Locator Service: Orange County Public Works will provide utility locator service for Project area before demolition and earth moving operations begin.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487 Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 2T3 inches2T in any...
	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 2T1-1/2-inch2T  sieve and not more than 12 percent passing a 2TNo. ...
	E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 2T1-1/2-inch2T  sieve and not more than 8 percent passing a 2TNo. 2002T ...
	F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 2T1-1/2-inch2T  sieve and not more than 12 percent passing a 2TNo. 2...
	G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 2T1-inch2T  sieve and not more than 8 percent passing a 2TNo. 2002T si...
	H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 2T1-1/2-inch2T  sieve and 0 to 5 percent passing a 2TNo. 82T sieve.

	2.2 ACCESSORIES
	A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 2T6 inches2T wide and 2T4 mils2T thick, continuously inscribed with a description of th...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.

	3.2 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.3 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 2T1 inch2T. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other co...
	1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines and grades to leave solid base to receive other work.


	3.4 EXCAVATION FOR PAVEMENTS
	A. Excavate surfaces under pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 2T12 inches2T higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance: 2T10 inches2T each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. Excavate trenches 2T6 inches2T deeper than elevation required in rock or other unyielding bearing material, 2T4 inches2T deeper elsewhere, to allow for bedding course.


	3.6 SUBGRADE INSPECTION
	A. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	B. Reconstruct subgrades damaged by rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2T2500 psi...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.9 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud,.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings: Backfill trenches excavated under footings and within 2T18 inches2T  of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in "Cast-in-Place Concrete" Sec...
	D. Place and compact initial backfill of subbase material satisfactory soil, free of particles larger than 2T1 inch2T in any dimension, to a height of 2T12 inches2T over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit. Coordinate backfilling with utilities testing.

	E. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	F. Install warning tape directly above utilities, 2T12 inches2T below finished grade, except 2T6 inches2T below subgrade under pavements and slabs.

	3.10 SOIL FILL
	A. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.


	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 2T8 inches 2Tin loose depth for material compacted by heavy compaction equipment, and not more than 2T4 inches2T in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 2T12 inches2T of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 2T6 inches2T below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under turf or unpaved areas, scarify and recompact top 2T6 inches2T below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 95 percent.


	3.13 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas: Plus or minus 2T1 inch2T.
	2. Walks: Plus or minus 2T1 inch2T.
	3. Pavements: Plus or minus 2T1/2 inch2T.

	C. Grading inside Building Lines: Finish subgrade to a tolerance of 2T1/2 inch2T when tested with a 2T10-foot2T straightedge.

	3.14 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Shape subbase course and base course to required elevations and cross-slope grades.
	2. Place subbase course and base course that exceeds 2T6 inches2T in compacted thickness in layers of equal thickness, with no compacted layer more than 2T6 inches2T thick or less than 2T3 inches2T thick.
	3. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Place drainage course that exceeds 2T6 inches2T in compacted thickness in layers of equal thickness, with no compacted layer more than 2T6 inches2T thick or less than 2T3 inches2T thick.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.16 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	C. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities. Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade wi...
	D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.17 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321216 - asphalt paving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt patching.
	2. Hot-mix asphalt paving.

	B. Related Requirements:
	1. Section 31 20 00 "Earth Moving" for subgrade preparation, fill material, unbound-aggregate subbase and base courses, and aggregate pavement shoulders.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each paving material. Include statement that mixes containing recycled materials will perform equal to mixes produced from all new materials.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by Orange County Public Works or FDOT.
	B. Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements of Orange County Public Works or FDOT’s current Standard Specifications for asphalt paving work.
	1. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.



	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	B. Fine Aggregate: ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	C. Mineral Filler: ASTM D 242/D 242M or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: AASHTO M 320, PG 64-22, PG 58-28,PG 70-22.
	B. Tack Coat: ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.

	2.3 AUXILIARY MATERIALS
	A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-aggregate base material; and recycled tires, asphalt shingles, or glass from sources and gradations that have performed satisfactorily in previous installa...
	B. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as "restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable powder form.

	2.4 MIXES
	A. Recycled Content of Hot-Mix Asphalt: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 10 percent or more than 15 percent by weight.
	1. Surface Course Limit: Recycled content no more than 10 percent by weight.

	B. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by Orange County Public Works or FDOT and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.



	PART 3 -  EXECUTION
	3.1 PATCHING
	A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound base. Excavate rectangular or trapezoidal patches, extending 2T12 inches2T into perimeter of adjacent sound pavement, unless otherwise indicated. Cut excav...
	B. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces abutting the patch. Apply at a rate of 2T0.05 to 0.15 gal./sq. yd.2T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.

	C. Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full thickness of patch and, while still hot, compact flush with adjacent surface.

	3.2 SURFACE PREPARATION
	A. General: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	C. Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates and written application instructions. Apply to dry, prepared subgrade or surface of compacted-aggregate base before applying paving materials.
	D. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 2T0.05 to 0.15 gal./sq. yd.2T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.3 PLACING HOT-MIX ASPHALT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Spread mix at a minimum temperature of 2T250 deg F2T.
	2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 2T4 feet2T wide unless infill edge strips of a lesser width are required.
	C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.4 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 2T6 inches2T.
	3. Offset transverse joints, in successive courses, a minimum of 2T24 inches2T.
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time. Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pav...


	3.5 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 2T185 deg F2T.

	B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness. Correct laydown and rolling operations to co...
	C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been uniformly compacted to the following...
	1. Average Density: 92 percent of reference maximum theoretical density according to ASTM D 2041, but not less than 90 percent or greater than 96 percent.

	D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.
	F. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	G. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.6 INSTALLATION TOLERANCES
	A. Pavement Thickness: Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course: Plus or minus 2T1/2 inch2T.
	2. Surface Course: Plus 2T1/4 inch2T, no minus.

	B. Pavement Surface Smoothness: Compact each course to produce a surface smoothness within the following tolerances as determined by using a 2T10-foot2T straightedge applied transversely or longitudinally to paved areas:
	1. Base Course: 2T1/4 inch2T.
	2. Surface Course: 2T1/8 inch2T.


	3.7 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Replace and compact hot-mix asphalt where core tests were taken.
	C. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.8 WASTE HANDLING
	A. General: Handle asphalt-paving waste according to approved waste management plan required in Section 01 74 19 "Construction Waste Management and Disposal."



	330500 sf - common work results for utilities
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping joining materials.
	2. Grout.
	3. Piping system common requirements.
	4. Equipment installation common requirements.
	5. Concrete bases.
	6. Metal supports and anchorages.


	1.2 DEFINITIONS
	A. Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.
	B. Concealed Installations: Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures. Examples include installations within unheated shelters.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.4 QUALITY ASSURANCE
	A. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 5T1/8-inch5T maximum thickness, unless otherwise indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 5T1/8 inch5T thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.
	D. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
	E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	F. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping: ASTM D 2235.
	2. CPVC Piping: ASTM F 493.
	3. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
	4. PVC to ABS Piping Transition: ASTM D 3138.


	2.2 SLEEVES
	A. Mechanical sleeve seals for pipe penetrations are specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping."
	B. Galvanized-Steel Sheet Sleeves: 5T0.0239-inch5T minimum thickness; round tube closed with welded longitudinal joint.
	C. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends.
	D. Cast-Iron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	E. Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe Sleeves: ASTM D 1785, Schedule 40.
	G. Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.

	2.3 GROUT
	A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix: 5T5000-psi5T, 28-day compressive strength.
	3. Packaging: Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Install piping according to the following requirements and utilities Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. I...
	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 to permit valve servicing.
	E. Install piping at indicated slopes.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Sleeves are not required for core-drilled holes.
	J. Permanent sleeves are not required for holes formed by removable PE sleeves.
	K. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of equipment areas or other wet areas 5T2 inches5T above finished floor level.

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	a. PVC or Steel Pipe Sleeves: For pipes smaller than 5TNPS 65T.


	L. Verify final equipment locations for roughing-in.
	M. Refer to equipment specifications in other Sections for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and utilities Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	E. Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	G. Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	H. Soldered Joints: Apply ASTM B 813 water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content) complying wi...
	I. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	J. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal fitting with proprietary crimping tool to according to fitting manufacturer's written instructions.
	K. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.
	3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	4. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	5. PVC Nonpressure Piping: Join according to ASTM D 2855.
	6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.

	L. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.
	M. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.
	N. Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join according to ASTM D 2657.
	1. Plain-End PE Pipe and Fittings: Use butt fusion.
	2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

	O. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 5TNPS 25T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 5TNPS 2-1/25T and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Install dielectric fittings at connections of dissimilar metal pipes.


	3.4 EQUIPMENT INSTALLATION
	A. Install equipment level and plumb, unless otherwise indicated.
	B. Install equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference with other installations. Extend grease fittings to an accessible location.
	C. Install equipment to allow right of way to piping systems installed at required slope.

	3.5 IDENTIFICATION
	A. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction of flow.
	1. Plastic markers, with application systems. Install on insulation segment if required for hot noninsulated piping.
	2. Locate pipe markers on exposed piping according to the following:
	a. Near each valve and control device.
	b. Near each branch, excluding short takeoffs for equipment and terminal units. Mark each pipe at branch if flow pattern is not obvious.
	c. Near locations where pipes pass through walls or floors or enter inaccessible enclosures.
	d. At manholes and similar access points that permit view of concealed piping.
	e. Near major equipment items and other points of origination and termination.


	B. Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major item of equipment.
	1. Lettering Size: Minimum 5T1/4 inch5T high for name of unit if viewing distance is less than 5T24 inches5T, 5T1/2 inch5T high for distances up to 5T72 inches5T, and proportionately larger lettering for greater distances. Provide secondary lettering ...
	2. Text of Signs: Provide name of identified unit. Include text to distinguish among multiple units, inform user of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Adjusting: Relocate identifying devices that become visually blocked by work of this or other Divisions.

	3.6 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 5T4 inches5T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 5T18-inch5T centers around the full perimeter of base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	7. Use 5T3000-psi5T, 28-day compressive-strength concrete and reinforcement as specified in Section 03 30 00 "Cast-in-Place Concrete."


	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Section 05 50 00 "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor piped utility materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.8 GROUTING
	A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.



	334100R sf - storm utility drainage piping (Revised 8-20-13)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Cleanouts.
	3. Manholes and catch basins.
	4. Stormwater inlets.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings:
	1. Stormwater inlets and manholes. Include plans, elevations, sections, details, frames, covers, and grates.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same trench and clearances from storm drainage system piping. Indicate interface and spatial relationship between manholes, piping, and proximate structures.
	B. Field quality-control reports.

	1.4 PROJECT CONDITIONS
	A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements...
	1. Notify Architect and Owner no fewer than two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without architects and Owner’s written permission.



	PART 2 -  PRODUCTS
	2.1 PE PIPE AND FITTINGS
	A. Corrugated PE Drainage Pipe and Fittings 5TNPS 3 to NPS 105T: AASHTO M 252M, Type S, with smooth waterway for coupling joints.
	1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates with tube and fittings.

	B. Corrugated PE Pipe and Fittings 5TNPS 12 to NPS 605T: AASHTO M 294M, Type S, with smooth waterway for coupling joints.
	1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates with pipe and fittings.


	2.2 PVC PIPE AND FITTINGS
	A. PVC Corrugated Sewer Piping:
	1. Pipe: ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings: ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets: ASTM F 477, elastomeric seals.


	2.3 CLEANOUTS
	A. Plastic Cleanouts:
	1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.4 CONCRETE
	A. General: Cast-in-place concrete according to ACI 318, 5TACI 350/350R5T, and the following:
	1. Cement: ASTM C 150, Type II.
	2. Fine Aggregate: ASTM C 33, sand.
	3. Coarse Aggregate: ASTM C 33, crushed gravel.
	4. Water: Potable.

	B. Portland Cement Design Mix: 5T4000 psi5T minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.


	2.5 MAANHOLES AND CATCH BASINS
	A. Standard Precast Concrete Manholes and Catch Basins:
	1. Description: 5TASTM C 4785T, precast, reinforced concrete, of depth indicated, with provision for sealant joints.
	2. Base Section: 5T6-inch5T minimum thickness for floor slab and 5T4-inch5T minimum thickness for walls and base riser section, and separate base slab or base section with integral floor.
	3. Riser Sections: 5T4-inch5T  minimum thickness,
	4. Joint Sealant: 5TASTM C 9905T, bitumen or butyl rubber.
	5. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape matching catch basin frame and grate. Include sealant recommended by ring manufacturer.
	6. Grade Rings: Include two or three reinforced-concrete rings, of 5T6- to 9-inch 5Ttotal thickness, that match 5T24-inch-5Tdiameter frame and grate.
	7. Pipe Connectors: 5TASTM C 9235T, resilient, of size required, for each pipe connecting to base section.

	B. Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural loading. Include flat grate with small square or short-slotted drainage openings.
	1. Size: as shown in the drawings or 5T24 by 24 inches 5T minimum unless otherwise indicated.
	2. Grate Free Area: Approximately 50 percent unless otherwise indicated.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details indicate general location and arrangement of underground storm drainage piping. Location and arrangement of piping layout take into account design considerations. Install piping as indic...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according to manufacturer's written instruct...
	C. Install gravity-flow, nonpressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install PE corrugated sewer piping according to ASTM D 2321.
	3. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.
	2. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints.
	3. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.4 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in ...
	1. Heavy-Duty, top-loading classification cleanouts in vehicle-traffic areas.
	2. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads and driveway areas.

	B. Set cleanout frames and covers in asphalt pavement and drives in cast-in-place concrete block, 5T18 by 18 by 12 inches5T deep. Set top of concrete flush with pavement surface.

	3.5 STORMWATER INLET, CATCH BASIN AND MANHOLE INSTALLATION
	A. Construct inlet, catch basin and manholes as indicated.

	3.6 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified in Section 221413 "Facility Storm Drainage Piping."
	B. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections. Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 5T6-inch5T overlap, with not less than 5T6 inches5T of concrete...
	2. Make branch connections from side into existing piping, 5TNPS 4 to NPS 155T . Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 5T6 inches5T of concrete with 28-day compressive stren...
	3. Make branch connections from side into underground structures by cutting into existing unit and creating an opening large enough to allow 5T3 inches5T of concrete to be packed around entering connection. Cut end of connection pipe passing through p...
	a. Use concrete that will attain a minimum 28-day compressive strength of 5T3000 psi5T unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections. Remove debris or other extraneous material that may accumulate.

	C. Connect to sediment interceptors specified in Section 221323 "Sanitary Waste Interceptors."
	D. Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Unshielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.



	3.8 IDENTIFICATION
	A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over nonferrous piping and over edges of underground structures.


	3.9 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 5T24 inches5T of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment: Less than full diameter of inside of pipe is visible between structures.
	b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage: Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration: Water leakage into piping.
	e. Exfiltration: Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception: Piping with soiltight joints unless required by authorities having jurisdiction.
	b. Option: Test plastic piping according to ASTM F 1417.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.






