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Orange County Convention Center SECTION 011000
North-South Building Exterior Show Power Upgrades Permit Documents

SECTION 011000 — SUMMARY OF WORK

1) GENERAL
1.1 SUMMARY
A.  This Section includes the following:

Work covered by the Contract Documents
Work phases

Use of premises

Owner's occupancy requirements
Specification formats and conventions

abron=

B. See Division 1 Section "Summary of Multiple Contracts" for division of responsibilities
for the Work.
1.2 WORK COVERED BY CONTRACT DOCUMENTS
A.  Project Identification: Orange County Convention Center North-South Building Exterior
Show Power Upgrades.
1. Project Location: 9400 International Drive, Orlando, FL 32819
B. Prime Consultant: RTM Engineering Consultants, LLC. 925 South Semoran Blvd,
Suite 100, Winter Park, Florida
C. The Work consists of the following:
1. THIS PROJECT CONSISTS OF THE FOLLOWING TASKS:
BASE BID
Electrical

To provide (3) exterior main electrical services, each service shall consist of a:
(3 phase, 277/480V, 1600A main circuit breaker switchboard) fed from an OUC
utility pad mounted transformer.

To provide exterior power connections at (6) locations within the parking lot area,
each location shall have conduit, wiring and a 3 phase, 400A main disconnect
switch installed on a new concrete pedestal; also to account for (2) additional fu-
ture locations in the area this shall consist of providing empty conduits only (no
wiring and no disconnects).

011000 -1
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- To provide exterior power connections at (2) locations within the overflow parking
area, each location shall have conduit, wiring and a 3 phase, 400A main discon-
nect switch installed on a concrete pedestal; also to account for (2) additional fu-
ture locations in the area this shall consist of providing empty conduits only (no
wiring and no disconnects).

Civil

- Construction of a water distribution system with a total of 2,922 L.F. water ser-

vice piping to provide 1 inch water service at 12 locations within the parking
lot.

« Construction of an overflow parking lot east of the current ns building parking
lot. This 12 acre grass area is presently an unpaved overflow parking lot. The
proposed overflow parking lot construction consists of paved drive aisles with
grass parking spaces and drainage structure improvements. The improve-

ments include 26 drainage structures, 2,505 L.F. storm piping and 21,831 S.Y.
of pavement.

ADDITIVES
Additive E1

» To provide wiring and a 3 phase, 400A main disconnect switch installed on

a concrete pedestal at each of the (2) additional future locations within the
overflow parking area.

Additive E2

» To provide wiring and a 3 phase, 400A main disconnect switch installed on
a concrete pedestal at each of the (2) additional future locations within the
parking lot area.

ALTERNATES

Alternate C1

» Toreplace the base bid pavement design section with 12” stabilization, 6”
base and 1.5” asphalt pavement.
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1.3

A

1.4

1.5

WORK PHASES
A phasing plan shall be presented to the Owner representative prior to start of work.

Before commencing Work of each phase, submit a schedule showing the sequence,
commencement and completion dates.

Note that all areas will be occupied at all times, and contractor shall expect to work
around occupants in a safe and effective manner.

Work shall not be performed in public areas during hours of operation where an event
or show is scheduled. Schedule all work around convention center show schedule.

USE OF PREMISES

General: Contractor shall have limited use of premises for construction operations as
indicated on Drawings by the Contract limits.

Use of Site: Limit use of premises to areas within the Contract limits indicated. Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1. Owner Occupancy: Allow for Owner occupancy of Project site at all times.

2. Driveways and Entrances: Keep driveways and entrances serving premises
clear and available to Owner, Owner's employees, and emergency vehicles at all
times. Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

Use of Existing Building: Maintain existing building in a weather tight condition
throughout construction period. Repair damage caused by construction operations.
Protect building and its occupants during construction period.

OWNER'S OCCUPANCY REQUIREMENTS

Full Owner Occupancy: Owner will occupy site and building during entire construction
period. Cooperate with Owner during construction operations to minimize conflicts and
facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-
day operations. Maintain existing exits, unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied or
used facilities without written permission from Owner and authorities having
jurisdiction.

2. All work performed in show/ open areas within lobbies and public areas shall be
coordinated with owner.
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1.6 SPECIFICATION FORMATS AND CONVENTIONS
A.  Specification Format: The Specifications are organized into Divisions and Sections.
1. Division 1:  Sections in Division 1 govern the execution of the Work of all
Sections in the Specifications.
B. Specification Content: The Specifications use certain conventions for the style of

language and the intended meaning of certain terms, words, and phrases when used in
particular situations. These conventions are as follows:

1.

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

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

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

2) PRODUCTS (as shown on drawings)

END OF SECTION 01100
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

PROPOSAL REQUESTS

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

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

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

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

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

C. Include costs of labor and supervision directly attributable to the change.

d. Include an updated Contractor's Construction Schedule that indicates the

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

Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications
to the Contract, Contractor may propose changes by submitting a request for a change
to Engineer.

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

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

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
trade discounts.
4. Include costs of labor and supervision directly attributable to the change.
012600 - 1
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1.3

1.4

5. Include an updated Contractor's Construction Schedule that indicates the effect
of the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.

6. Comply with requirements in Division 1 Section "Product Requirements" if the
proposed change requires substitution of one product or system for product or
system specified.

CHANGE ORDER PROCEDURES

On Owner's approval of a Proposal Request, Engineer will issue a Change Order for

signatures of Owner and Contractor.

CHANGE DIRECTIVE

Change Directive: Engineer may issue a Change Directive. Change Directive instructs

Contractor to proceed with a change in the Work, for subsequent inclusion in a Change

Order.

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

the Contract Time.

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

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

SCHEDULE OF VALUES

Coordination: Coordinate preparation of the Schedule of Values with preparation of
Contractor's Construction Schedule. Cost-loaded CPM Schedule may serve to satisfy
requirements for the Schedule of Values.

1. Correlate line items in the Schedule of Values with other required administrative
forms and schedules, including Contractor's Construction Schedule.

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

3. Sub schedules: Where the Work is separated into phases requiring 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
line items for the Schedule of Values. Provide at least one-line item for each
Specification Section.

1. Identification: Include the following Project identification on the Schedule of
Values:
a. Project name and location.
b. Name of Architect.
C. Engineer's project number.
d. Contractor's name and address.
e. Date of submittal.

Submit draft of AIA Document G703 Continuation Sheets

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports. Coordinate with the
Project Manual table of contents. Provide several line items for principal
subcontract amounts, where appropriate. Include separate line items under
required principal subcontracts for operation and maintenance manuals, punch
list activities, Project Record Documents, and demonstration and training in the
amount of 5 percent of the Contract Sum.

wn
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1.3

4, Round amounts to nearest whole dollar; total shall equal the Contract Sum.

5. Provide a separate line item in the Schedule of Values for each part of the Work
where Applications for Payment may include materials or equipment purchased
or fabricated and stored, but not yet installed.

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

7. Allowances: Provide a separate line item in the Schedule of Values for each
allowance. Show line-item value of unit-cost allowances, as a product of the unit
cost, multiplied by measured quantity. Use information indicated in the Contract
Documents to determine quantities.

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

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

9. Schedule Updating: Update and resubmit the Schedule of Values before the
next Applications for Payment when Change Orders or Construction Change
Directives result in a change in the Contract Sum.

APPLICATIONS FOR PAYMENT

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

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

Payment Application Times: The date for each progress payment is indicated in the
Agreement between Owner and Contractor. The period of construction Work covered
by each Application for Payment is the period indicated in the Agreement.

Payment Application Times: Progress payments shall be submitted to Engineer by the
5th of the month. The period covered by each Application for Payment is one month,
ending on the last day of the month.

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

Application Preparation: Complete every entry on form. Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor. Engineer will
return incomplete applications without action.

012900 - 2
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1. Entries shall match data on the Schedule of Values and Contractor's
Construction Schedule. Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued

before last day of construction period covered by application.

F.  Transmittal: Submit 3 signed and notarized original copies of each Application for
Payment to Engineer by a method ensuring receipt. One copy shall include waivers of
lien and similar attachments if required.

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

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

1. Submit partial waivers on each item for amount requested in previous
application, after deduction for retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.

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

4. Waiver Forms: Submit waivers of lien on forms, executed in a manner
acceptable to Owner.

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

List of subcontractors.

Schedule of Values.

Contractor's Construction Schedule (preliminary if not final).
Schedule of unit prices.

Submittals Schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

10. Initial progress report.

11. Report of preconstruction conference.

12. Certificates of insurance and insurance policies.

CoNoOORhwWN =

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

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

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

012900 -3
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J. Final Payment Application: Submit final Application for Payment with releases and
supporting documentation not previously submitted and accepted, including, but not
limited, to the following:

Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and
proof that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
AlA Document G706A, "Contractor's Affidavit of Release of Liens."

AlA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

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

9. Final, liquidated damages settlement statement.

N Ok W

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

1. Coordination Drawings.
2. Project meetings.

COORDINATION

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

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

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

3. Make adequate provisions to accommodate items scheduled for later installation.

4.  Where availability of space is limited, coordinate installation of different
components to ensure maximum performance and accessibility for required
maintenance, service, and repair of all components, including mechanical and
electrical.

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

1. Prepare similar memoranda for Owner and separate contractors if coordination of
their Work is required.

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

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.

013100 - 1
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1.3

1.4

Delivery and processing of submittals.
Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.
Project closeout activities.

©CooNS O R

SUBMITTALS

Coordination Drawings: Prepare Coordination Drawings if limited space availability
necessitates maximum utilization of space for efficient installation of different
components or if coordination is required for installation of products and materials
fabricated by separate entities.

1. Content: Project-specific information, drawn accurately to scale. Do not base
Coordination Drawings on reproductions of the Contract Documents or standard
printed data. Include the following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.
b. Indicate dimensions shown on the Contract Drawings and make specific

note of dimensions that appear to be in conflict with submitted equipment
and minimum clearance requirements. Provide alternate sketches to
Engineer for resolution of such conflicts. Minor dimension changes and
difficult installations will not be considered changes to the Contract.

2. Format: ADOBE PDF.

PROJECT MEETINGS

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

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

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

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

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

013100 -2
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1.

3.

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

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

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for requests for interpretations (RFIs).
Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises

Work restrictions.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

Working hours.

S<CTONOTOS3ITATTSQ@T0Q00D

Minutes: Record and distribute meeting minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site
before each construction activity that requires coordination with other construction.

1.

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

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

a. The Contract Documents.

013100 -3
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Options.

Related requests for interpretations (RFIs).
Related Change Orders.

Purchases.

Deliveries.

Submittals.

Review of mockups.

Possible conflicts.

Compatibility problems.

Time schedules.

Weather limitations.

Manufacturer's written recommendations.
Warranty requirements.

Compatibility of materials.

Acceptability of substrates.

Temporary facilities and controls.

Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.

Coordination with other work.

Required performance results.

Protection of adjacent work.

Protection of construction and personnel.

SXE<ETPITOTOS3ITATTSQ@TN0Q0T

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

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

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

D. Progress Meetings: Conduct progress meetings at weekly intervals. Coordinate dates
of meetings with preparation of payment requests.

1.

Attendees: In addition to representatives of Owner and Engineer, each
contractor, subcontractor, supplier, and other entity concerned with current
progress or involved in planning, coordination, or performance of future activities
shall be represented at these meetings. All participants at the conference shall
be familiar with Project and authorized to conclude matters relating to the Work.
Agenda: Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

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

1)  Review schedule for next period.

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

Interface requirements.

Sequence of operations.

Status of submittals.

Deliveries.

Off-site fabrication.

Access.

Site utilization.

Temporary facilities and controls.
Work hours.

Hazards and risks.

Progress cleaning.

Quality and work standards.

Status of correction of deficient items.
14) Field observations.

Requests for interpretations (RFIs).
16) Status of proposal requests.

17) Pending changes.

18) Status of Change Orders.

19) Pending claims and disputes.

20) Documentation of information for payment requests.

_) A A A OO NOOOOaPRRWN -
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3. Minutes: Record the meeting minutes.
4. Reporting: Distribute minutes of the meeting to each party present and to parties
who should have been present.

a.  Schedule Updating: Revise Contractor's Construction Schedule after each
progress meeting where revisions to the schedule have been made or

recognized. Issue revised schedule concurrently with the report of each
meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

CONTRACTOR's Construction Schedule
Submittals Schedule

Daily construction reports

Field condition reports

PO~

See Division 1 Section "Payment Procedures" for submitting the Schedule of Values.

See Division 1 Section "Photographic Documentation" for submitting construction
photographs.

DEFINITIONS

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

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

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

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

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

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

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

Major Area: A story of construction, a separate building, or a similar significant
construction element.
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1.3 SUBMITTALS
A.  Submittals Schedule: Submit three copies of schedule. Arrange the following

1.4

information in a tabular format:

Scheduled date for first submittal

Specification Section number and title

Submittal category (action or informational)

Name of subcontractor

Description of the Work covered

Scheduled date for OWNER's final release or approval by the CONSULTANT

SahwN -~

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

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

COORDINATION

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

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

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

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

PART 2 - PRODUCTS

21

A

SUBMITTALS SCHEDULE

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

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

2. Submit concurrently with the first complete submittal of CONTRACTOR's
Construction Schedule.
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2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
A. Time Frame: Extend schedule from date established for the Notice to Proceed to date
of Final Completion.

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

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

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by OWNER.

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

a. Insert list of major items or pieces of equipment

3. Submittal Review Time: Include review and resubmittal times indicated in
Division 1 Section "Submittal Procedures" in schedule. Coordinate submittal
review times in CONTRACTOR's Construction Schedule with Submittals
Schedule.

4. Startup and Testing Time: Include not less than 7 days for startup and testing.

5. Substantial Completion: Indicate completion in advance of date established for
Substantial Completion, and allow time for OWNER/CONSULTANT's
administrative procedures necessary for certification of Substantial Completion.

C. Constraints: Include constraints and work restrictions indicated in the Contract

Documents and as follows in schedule, and show how the sequence of the Work is
affected.

1. Phasing: Arrange list of activities on schedule by phase.
Work under More Than One Contract: Include a separate activity for each
contract.

3. Work by OWNER: Include a separate activity for each portion of the Work
performed by OWNER.
4. Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction
Limitations of continued occupancies
Uninterruptible services

Partial occupancy before Substantial Completion
Use of premises restrictions

Provisions for future construction

Seasonal variations

Environmental control

S@ "0 Qa0 T
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5. Work Stages: Indicate important stages of construction for each major portion of
the Work.

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

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

CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-
chart-type, CONTRACTOR's Construction Schedule within 15 days of date established
for the Notice of Award. Base schedule on the Preliminary Construction Schedule and
whatever updating and feedback was received since the start of Project.

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

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

PART 3 - EXECUTION

3.1

A

CONTRACTOR'S CONSTRUCTION SCHEDULE

CONTRACTOR's Construction Schedule Updating: At monthly intervals, update
schedule to reflect actual construction progress and activities. Issue schedule before
regularly scheduled progress meeting.

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

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

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

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

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and
post in the same locations. Delete parties from distribution when they have
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completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

END OF SECTION 013200
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY
This Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs
2. Periodic construction photographs

See Division 1 Section "Closeout Procedures" for submitting digital media as Project
Record Documents at Project closeout.

See Division 1 Section "Demonstration and Training" for submitting videotapes of
demonstration of equipment and training of OWNER's personnel.

SUBMITTALS

Key Plan: Submit key plan of Project site and building with notation of vantage points
marked for location and direction of each photograph. Indicate elevation or story of
construction. Include same label information as corresponding set of photographs.

Construction Photographs: Submit two CDs of each photographic view within seven
days of taking photographs.

1. Format: PDF File with 6 photos per page with identifier at bottom of each photo
2. Identification:

COORDINATION

Auxiliary Services: Cooperate with photographer and provide auxiliary services
requested, including access to Project site and use of temporary facilities, including
temporary lighting required to produce clear, well-lit photographs without obscuring
shadows.

USAGE RIGHTS

Obtain and transfer copyright usage rights from photographer to OWNER for unlimited
reproduction of photographic documentation.
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PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1

A

CONSTRUCTION PHOTOGRAPHS

General: Take photographs using the maximum range of depth of field, and that are in
focus, to clearly show the Work. Photographs with blurry or out-of-focus areas will not
be accepted.

1. Maintain key plan with each set of construction photographs that identifies each
photographic location.

Digital Images: Submit digital images exactly as originally recorded in the digital
camera, without alteration, manipulation, editing, or modifications using image-editing
software.

1. Date and Time: Include date and time in filename for each image.
Field Office Images: Maintain one set of images on CD-ROM in the field office at
Project site, available at all times for reference. Identify images same as for
those submitted to Architect.

Photographs: Before each phase, take photographs of Project, including existing items
to remain during construction.  Photographs should show before, during and after
images of associated work

END OF SECTION 013233
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

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

See Division 1 Section "Construction Progress Documentation" for submitting
schedules and reports, including CONTRACTOR's Construction Schedule.

See Division 1 Section "Photographic Documentation" for submitting construction
photographs and construction videotapes.

See Division 1 Section "Quality Requirements" for submitting test and inspection
reports and for mockup requirements.

See Division 1 Section "Closeout Procedures" for submitting warranties.

See Division 1 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

See Division 1 Section "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

See Division 1 Section "Demonstration and Training" for submitting videotapes of
demonstration of equipment and training of OWNER's personnel.

DEFINITIONS

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

SUBMITTAL PROCEDURES

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

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

2. Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.
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a. OWNER/CONSULTANT reserves the right to withhold action on a
submittal requiring coordination with other submittals until related
submittals are received.

B. Submittals Schedule: Comply with requirements in Division 1 Section "Construction
Progress Documentation" for list of submittals and time requirements for scheduled
performance of related construction activities.

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

1.

2.

3.

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

Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.

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

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

Indicate name of firm or entity that prepared each submittal on label or title block.
Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside
title block to record CONTRACTOR's review.

Include the following information on label for processing and recording action
taken:

Project name

Date

Name and address of OWNER

Name and address of CONSULTANT

Name and address of CONTRACTOR

Name and address of subcontractor

Name and address of supplier

Name of manufacturer

Submittal number or other unique identifier, including revision identifier

TT@Tmea0T

1)  Submittal number shall use Specification Section number followed by
a decimal point and then a sequential number (e.g., 06100.01).
Resubmittals shall include an alphabetic suffix after another decimal
point (e.g., 06100.01.A).

j- Number and title of appropriate Specification Section

k. Drawing number and detail references, as appropriate
Location(s) where product is to be installed, as appropriate
m.  Other necessary identification
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E.

1.4

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

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

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

Transmittal: Include a transmittal and handling. Transmit each submittal using a
transmittal form. OWNER will return submittals, without review, received from sources
other than CONTRACTOR.

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

1. Note date and content of previous submittal.

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

3. Resubmit submittals until they are marked.

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

Use for Construction: Use only final submittals with mark indicating "Insert approval
notation from CONSULTANT's action letter" taken by CONSULTANT.
CONTRACTOR'S USE OF CONSULTANT'S CAD FILES

General: At CONTRACTOR's written request, copies of CONSULTANT's CAD files will
be provided to CONTRACTOR for CONTRACTOR's use in connection with Project.

PART 2 - PRODUCTS

21

A

ACTION SUBMITTALS

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

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

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

2. Mark each copy of each submittal to show which products and options are
applicable using ADOBE PDF.
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3.

Include the following information, as applicable:

Manufacturer's written recommendations

Manufacturer's product specifications

Manufacturer's installation instructions

Manufacturer's catalog cuts

Wiring diagrams showing factory-installed wiring

Printed performance curves

Operational range diagrams

Compliance with specified referenced standards

. Testing by recognized testing agency

Format: All submittals shall be on PDF format only. A single PDF file of each
submittal shall be sent to the OWNER representative and copied to the
CONSULTANT wusing a submittal tracking software maintained by the
CONTRACTOR. Submittal reviews by CONSULTANT will include a single PDF
Letter indicating disposition and actions required by CONTRACTOR. Do not
submit hard bound multiple copies of books or drawings. Hard bound submittals
will be rejected for improper format. Name the single PDF file as follows —
“Sub15050.1-O0C—xxxx", where “15050.1” indicates the specification number
where the submittal was required and “xxxx” indicates a brief description of the
submittal.

TT@moo0T

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

1.

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

Dimensions

Identification of products

Fabrication and installation drawings

Roughing-in and setting diagrams

Wiring diagrams showing field-installed wiring, including power, signal, and
control wiring.

Shopwork manufacturing instructions

Templates and patterns

Schedules

Notation of coordination requirements

Notation of dimensions established by field measurement

Relationship to adjoining construction clearly indicated

l. Seal and signature of professional Consultant if specified

m.  Wiring Diagrams: Differentiate between manufacturer-installed and field-
installed wiring.

P20 TD

e SR

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

Number of Copies: Submit PDF multi-sheet single file for each shop drawings
submittal. See section B above for file naming procedures.
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D.

2.2

Submittals Schedule: Comply with requirements specified in Division 1 Section
"Construction Progress Documentation."

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

1. Number of Copies: Submit one PDF copy of subcontractor list 3 days prior to
pre-construction meeting.

DELEGATED DESIGN

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

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

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

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

PART 3 - EXECUTION

3.1

A

CONTRACTOR'S REVIEW

Review each submittal and check for coordination with other Work of the Contract and
for compliance with the Contract Documents. Note corrections and field dimensions.
Include a CONTRACTOR'’s approval page before submitting to OWNER.

CONTRACTOR’s Approval Page: Provide with each submittal a separate page
created by the Generator Contractor including a typed list of issues and actions
required. Include Project name and location, submittal number, Specification Section
title and number, name of reviewer, date of CONTRACTOR's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance
with the Contract Documents. A standard sample page shall be submitted for approval
prior to 15t submittal.
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3.2 CONSULTANT'S ACTION

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

B. Action Submittals: CONSULTANT will review each submittal and provide a separate
CONSULTANT Submittal Review page. A sample of the review page will be provided
during or after pre-construction meeting.

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

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

E. Note that O&M Manuals will require a separate hard cover book submittal as identified

within section 01783.

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

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

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

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

DEFINITIONS

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

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

Mockups: Full-size, physical assemblies that are constructed on-site. Mockups are
used to verify selections made under sample submittals, to demonstrate aesthetic
effects and, where indicated, qualities of materials and execution, and to review
construction, coordination, testing, or operation; they are not Samples.

Preconstruction Testing: Tests and inspections that are performed specifically for the
Project before products and materials are incorporated into the Work to verify
performance or compliance with specified criteria.

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

G.

1.3

1.4

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

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

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

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

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

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

All components and assemblies shall be UL Listed.

CONFLICTING REQUIREMENTS

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

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

SUBMITTALS

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

1.5

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

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

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

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

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

SOVOoNoOORWN =

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

QUALITY ASSURANCE

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

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

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

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

Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that are similar to those
indicated for this Project in material, design, and extent.
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1.6

F.

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

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

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

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

1. Build mockups in location and of size indicated or, if not indicated, as directed by
Architect.

2. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.

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

construction.

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

6. Demolish and remove mockups when directed, unless otherwise indicated.

QUALITY CONTROL

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

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

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

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

1. Where services are indicated as Contractor's responsibility, engage a qualified
testing agency to perform these quality-control services.
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a. Contractor shall not employ same entity engaged by Owner, unless agreed
to in writing by Owner.

2. Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.

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

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

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Division 1
Section "Submittal Procedures."

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

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

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

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

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

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

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

6. Do not perform any duties of Contractor.

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

1. Access to the Work.

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

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

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

5. Delivery of samples to testing agencies.
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6. Preliminary design mix proposed for use for material mixes that require control by
testing agency.

7. Security and protection for samples and for testing and inspecting equipment at
Project site.

Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of
removing and replacing construction to accommodate testing and inspecting.

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

REPAIR AND PROTECTION

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

1. Provide materials and comply with installation requirements specified in other
Specification Sections. Restore patched areas and extend restoration into
adjoining areas with durable seams that are as invisible as possible.

2. Comply with the Contract Document requirements for Division 1 Section "Cutting
and Patching."

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

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

END OF SECTION 014000
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

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

DEFINITIONS

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

USE CHARGES

General: Cost or use charges for temporary facilities shall be included in the Contract
Sum. Allow other entities to use temporary services and facilities without cost,
including, but not limited to, OWNER's construction forces, Consultant, testing
agencies, and authorities having jurisdiction.

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

Electric Power Service: Electric power from Owner’s existing electrical system is
provided. Provide connections and extensions of services as required for construction
operations.

SUBMITTALS
Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas
for construction personnel. A basic layout will be provided during the pre-bid meeting.

QUALITY ASSURANCE

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

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect
each temporary utility before use. Obtain required certifications and permits.
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1.6 PROJECT CONDITIONS
A. Temporary Use of Permanent Facilities: Installer of each permanent service shall

assume responsibility for operation, maintenance, and protection of each permanent
service during its use as a construction facility before OWNER's acceptance,
regardless of previously assigned responsibilities.

PART 2 - PRODUCTS

21

A

2.2

TEMPORARY FACILITIES

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to
accommodate materials and equipment for construction operations as required by
contractor.

Note that all staging and storage of materials of construction shall be at contractors
risk. An area outside the facility will be provided.

EQUIPMENT

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

PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION, GENERAL

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

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

OPERATION, TERMINATION, AND REMOVAL

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

Maintenance: Maintain facilities in good operating condition until removal.
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve
indicated results and to avoid possibility of damage.

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

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

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

2. At Substantial Completion, clean and renovate permanent facilities used during
construction period. Comply with final cleaning requirements specified in
Division 1 Section "Closeout Procedures."

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

See Division 1 Section "Closeout Procedures" for submitting warranties for Contract
closeout.

See Divisions 2 through 16 Sections for specific requirements for warranties on
products and installations specified to be warranted.

DEFINITIONS

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

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

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

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

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

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

other characteristics for purposes of evaluating comparable products of other named
manufacturers.

SUBMITTALS

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

1. Substitution Request Form: Use CSI Form 13.1A.
Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a.
b.

Statement indicating why specified material or product cannot be provided.
Coordination information, including a list of changes or modifications
needed to other parts of the Work and to construction performed by Owner
and separate contractors, that will be necessary to accommodate proposed
substitution.

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

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

Samples, where applicable or requested.

List of similar installations for completed projects with project names and
addresses and names and addresses of architects and owners.

Material test reports from a qualified testing agency indicating and
interpreting test results for compliance with requirements indicated.
Research/evaluation reports evidencing compliance with building code in
effect for Project, from a model code organization acceptable to authorities
having jurisdiction.

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

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

Contractor's certification that proposed substitution complies with
requirements in the Contract Documents and is appropriate for applications
indicated.

Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed
substitution to produce indicated results.
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1.4

1.5

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

a. Form of Acceptance: Change Order.
b. Use product specified if Architect cannot make a decision on use of a
proposed substitution within time allocated.

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

1. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request. Architect will notify Contractor of approval or rejection of proposed
comparable product request within 15 days of receipt of request, or 7 days of
receipt of additional information or documentation, whichever is later.

a. Form of Approval: As specified in Division 1 Section "Submittal
Procedures."

b. Use product specified if Architect cannot make a decision on use of a
comparable product request within time allocated.

Basis-of-Design Product Specification Submittal:  Comply with requirements in
Division 1 Section "Submittal Procedures." Show compliance with requirements.
QUALITY ASSURANCE

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

PRODUCT DELIVERY, STORAGE, AND HANDLING

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

Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.
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1.6

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

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

Storage:

1.

2.
3

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

Store materials in a manner that will not endanger Project structure.

Store products that are subject to damage by the elements, under cover in a
weathertight enclosure above ground, with ventilation adequate to prevent
condensation.

Store cementitious products and materials on elevated platforms.

Store foam plastic from exposure to sunlight, except to extent necessary for
period of installation and concealment.

Comply with product manufacturer's written instructions for temperature,
humidity, ventilation, and weather-protection requirements for storage.

Protect stored products from damage and liquids from freezing.

PRODUCT WARRANTIES

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

1.

Manufacturer's Warranty: Preprinted written warranty published by individual
manufacturer for a particular product and specifically endorsed by manufacturer
to Owner.

Special Warranty: Written warranty required by or incorporated into the Contract
Documents, either to extend time limit provided by manufacturer's warranty or to
provide more rights for Owner.

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

1.

2.

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

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

Refer to Divisions 2 through 16 Sections for specific content requirements and
particular requirements for submitting special warranties.
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C. Submittal Time: Comply with requirements in Division 1 Section "Closeout
Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

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

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

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

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

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

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

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

B. Product Selection Procedures:

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

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

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

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

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

6. Available Manufacturers: Where Specifications include a list of manufacturers,
provide a product by one of the manufacturers listed, or an unnamed
manufacturer, that complies with requirements. Comply with provisions in Part 2
"Comparable Products" Article for consideration of an unnamed product.
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2.2

10.

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

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

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

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

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

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

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

PRODUCT SUBSTITUTIONS

Timing: Architect will consider requests for substitution if received within 3 days after
the Notice of Award. Requests received after that time may be considered or rejected
at discretion of Architect.

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

requirements:

1.

Requested substitution offers Owner a substantial advantage in cost, time,
energy conservation, or other considerations, after deducting additional
responsibilities Owner must assume. Owner's additional responsibilities may
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include compensation to Architect for redesign and evaluation services,
increased cost of other construction by Owner, and similar considerations.
Requested substitution does not require extensive revisions to the Contract
Documents.

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

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's Construction
Schedule.

Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

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

23 COMPARABLE PRODUCTS

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

1.

B w

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

Detailed comparison of significant qualities of proposed product with those
named in the Specifications. Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

Evidence that proposed product provides specified warranty.

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

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

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

Construction layout.

General installation of products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

IZESE N

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of site improvements, utilities, and
other construction indicated as existing are not guaranteed. Before beginning work,
investigate and verify the existence and location of mechanical and electrical systems
and other construction affecting the Work.

1. Before construction, verify the location and points of connection of utility services.
Proceed with installation only after unsatisfactory conditions have been
corrected. Proceeding with the Work indicates acceptance of surfaces and
conditions.

3.2 PREPARATION

A. Field Measurements: Take field measurements as required to fit the Work properly.
Recheck measurements before installing each product. Where portions of the Work
are indicated to fit to other construction, verify dimensions of other construction by field
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3.3

3.4

measurements before fabrication. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

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

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

CONSTRUCTION LAYOUT

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

INSTALLATION

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

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

2. Where space is limited, install components to maximize space available for
maintenance and ease of removal for replacement.

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

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

Install products at the time and under conditions that will ensure the best possible
results. Maintain conditions required for product performance until Substantial
Completion.

Conduct construction operations so no part of the Work is subjected to damaging
operations or loading in excess of that expected during normal conditions of
occupancy.

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

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

3.5

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

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

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

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

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

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

PROGRESS CLEANING

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

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

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

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

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

Work Areas: Clean areas where work is in progress to the level of cleanliness
necessary for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum
the entire work area, as appropriate.

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

3.6

3.7

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

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

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

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

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

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

STARTING AND ADJUSTING

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

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

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

Manufacturer's Field Service: If a factory-authorized service representative is required
to inspect field-assembled components and equipment installation, comply with
qualification requirements in Division 1 Section "Quality Requirements."

PROTECTION OF INSTALLED CONSTRUCTION

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

Comply with manufacturer's written instructions for temperature and relative humidity.
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3.8 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction. Restore damaged substrates
and finishes. Comply with requirements in Division 1 Section "Cutting and Patching."

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

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

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

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

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

END OF SECTION 017300
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SECTION 017329 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY
This Section includes procedural requirements for cutting and patching.

See Divisions 2 through 16 Sections for specific requirements and limitations
applicable to cutting and patching individual parts of the Work.

See Division 7 Section "Through-Penetration Fire stop Systems" for patching fire-rated
construction.

SUBMITTALS

Cutting and Patching Proposal: Submit a proposal describing procedures at least 10
days before the time cutting and patching will be performed, requesting approval to
proceed. Include the following information:

1. Extent: Describe cutting and patching, show how they will be performed, and
indicate why they cannot be avoided.

2. Changes to In-Place Construction: Describe anticipated results. Include
changes to structural elements and operating components as well as changes in
building's appearance and other significant visual elements.

3. Products: List products to be used and firms or entities that will perform the
Work.

4. Dates: Indicate when cutting and patching will be performed.

5. Utility Services and Mechanical/Electrical Systems: List services/systems that
cutting and patching procedures will disturb or affect. List services/systems that
will be relocated and those that will be temporarily out of service. Indicate how
long services/systems will be disrupted.

6. Structural Elements: Where cutting and patching involve adding reinforcement to
structural elements, submit details and engineering calculations showing
integration of reinforcement with original structure.

7. CONSULTANT's Approval: Obtain approval of cutting and patching proposal
before cutting and patching. Approval does not waive right to later require
removal and replacement of unsatisfactory work.

QUALITY ASSURANCE

Structural Elements: Do not cut and patch structural elements in a manner that could
change their load-carrying capacity or load-deflection ratio.
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1. Insert list of elements that might otherwise be overlooked as structural elements
and that require CONSULTANT's approval of a cutting and patching proposal.

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

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

D. Visual Requirements: Do not cut and patch construction in a manner that results in
visual evidence of cutting and patching. Do not cut and patch construction exposed on
the exterior or in occupied spaces in a manner that would, in CONSULTANT's opinion,
reduce the building's aesthetic qualities. Remove and replace construction that has
been cut and patched in a visually unsatisfactory manner.

1.4 WARRANTY
A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or

damaged during cutting and patching operations, by methods and with materials so as
not to void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  General: Comply with requirements specified in other Sections.

B. In-Place Materials: Use materials identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest
extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when
installed, will match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and
patching are to be performed.
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3.2

3.3

1. Compatibility:  Before patching, verify compatibility with and suitability of
substrates, including compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been
corrected.

PREPARATION
Temporary Support: Provide temporary support of Work to be cut.

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

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free
passage to adjoining areas.

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

PERFORMANCE

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

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

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

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

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

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

4. Excavating and Backfilling: Comply with requirements in applicable Division 2
Sections where required by cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions
to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit
to prevent entrance of moisture or other foreign matter after cutting.
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6.

Proceed with patching after construction operations requiring cutting are
complete.

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

1.

2.

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

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

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

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

Exterior Building Enclosure: Patch components in a manner that restores
enclosure to a weather tight condition.

D. Cleaning: Clean areas and spaces where cutting and patching are performed.
Completely remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 017329
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

1. Inspection procedures
2. Warranties
3. Final cleaning

See Division 1 Section "Photographic Documentation" for submitting Final Completion
construction photographs and negatives.

See Division 1 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

See Division 1 Section "Demonstration and Training" for requirements for instructing
OWNER's personnel.

SUBSTANTIAL COMPLETION

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

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

2.  Advise OWNER of pending insurance changeover requirements.

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

4. Obtain and submit releases permitting OWNER unrestricted use of the Work and
access to services and utilities. Include occupancy permits, operating
certificates, and similar releases.

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

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

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

8. Complete startup testing of systems.

9.  Submit test/adjust/balance records.
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1.3

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

11. Advise OWNER of changeover in heat and other utilities.

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

13. Complete final cleaning requirements, including touchup painting.

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

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

1. Re-inspection: Request re-inspection when the Work identified in previous
inspections as incomplete is completed or corrected.

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

FINAL COMPLETION

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

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

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

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

4. Submit pest-control final inspection report and warranty.

5. Instruct OWNER's personnel in operation, adjustment, and maintenance of
products, equipment, and systems. Submit demonstration and training
videotapes.

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

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.
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1.4

A

1.5

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Preparation: Submit three copies of list. Include name and identification of each space
and area affected by construction operations for incomplete items and items needing
correction including, if necessary, areas disturbed by CONTRACTOR that are outside
the limits of construction. Use CSI Form 14.1A.

1. Organize list of spaces in sequential order,
2. Organize items applying to each space by major element, including categories
for ceiling, individual walls, floors, equipment, and building systems.

WARRANTIES

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

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

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

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

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

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

PART 2 - PRODUCTS

21

A

MATERIALS

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

017700 - 3
CLOSEOUT PROCEDURES
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 017700
North-South Building Exterior Show Power Upgrades Permit Documents

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:

Provide final cleaning. Conduct cleaning and waste-removal operations to

comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

B. Cleaning:

Employ experienced workers or professional cleaners for final cleaning.

Clean each surface or unit to condition expected in an average commercial building
cleaning and maintenance program. Comply with manufacturer's written instructions.

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

a.

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

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

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

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

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free
condition, free of stains, films, and similar foreign substances. Avoid
disturbing natural weathering of exterior surfaces. Restore reflective
surfaces to their original condition.

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

Sweep concrete floors broom clean in unoccupied spaces.

Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.

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

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and
surfaces. Replace finishes and surfaces that cannot be satisfactorily
repaired or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.
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m.

r.

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

Replace parts subject to unusual operating conditions.

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

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

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

Leave Project clean and ready for occupancy.

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

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

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

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

1. Operation manuals for systems, subsystems, and equipment.

2. Maintenance manuals for the care and maintenance of systems and equipment.

See Divisions 2 through 16 Sections for specific operation and maintenance manual
requirements for the Work in those Sections.
SUBMITTALS

Manual: Submit two copies of each manual in final form at least 15 days before final
inspection.

PART 2 - PRODUCTS

21

A

MANUALS, GENERAL

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

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

Subject matter included in manual.

Name and address of Project.

Name and address of OWNER.

Date of submittal.

Name, address, and telephone number of Contractor.

Name and address of Architect.

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

Noakwbd=

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

Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble
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2.2

instructions for subsystems, equipment, and components of one system into a single
binder.

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

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

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

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

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

text.

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

b. If drawings are too large to be used as foldouts, fold and place drawings in

labeled envelopes and bind envelopes in rear of manual. At appropriate
locations in manual, insert typewritten pages indicating drawing titles,
descriptions of contents, and drawing locations.

OPERATION MANUALS

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

Descriptions: Include the following:

Product name and model number

Manufacturer's name

Equipment identification with serial number of each component
Equipment function

Operating characteristics

Limiting conditions

Performance curves

Engineering data and tests

Complete nomenclature and number of replacement parts

CoNOORrwWN =

Operating Procedures: Include start-up, break-in, and control procedures; stopping
and normal shutdown instructions; routine, normal, seasonal, and weekend operating
instructions; and required sequences for electric or electronic systems.
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2.3

D.

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

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

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

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

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

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

Maintenance Procedures: Include test and inspection instructions, troubleshooting
guide, disassembly instructions, and adjusting instructions, and demonstration and
training videotape if available, that detail essential maintenance procedures:

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

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

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

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

3.1

A

MANUAL PREPARATION

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

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

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

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

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

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

Comply with Division 1 Section "Closeout Procedures" for schedule for submitting
operation and maintenance documentation.

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

A

1.2

B.

C.

SUMMARY

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

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

See Division 1 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

See Divisions 2 through 16 Sections for specific requirements for Project Record
Documents of the Work in those Sections.

SUBMITTALS

Record Drawings: Comply with the following:

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

a.

Initial Submittal: Submit one set(s) of corrected Record Transparencies
and one set(s) of marked-up Record Prints. Consultant will initial and date
each plot and mark whether general scope of changes, additional
information recorded, and quality of drafting are acceptable. Consultant
will return plot and prints for organizing into sets, printing, binding, and final
submittal.

Final Submittal: Submit one set(s) of marked-up Record Prints, and the
following:

1)  Record CAD Drawing Files and Plots: two set(s).

Record Specifications: Submit one copy of Project's Specifications, including addenda
and contract modifications.

Record Product Data: Submit one copy of each Product Data submittal.
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PART 2 - PRODUCTS

2.1

A

RECORD DRAWINGS

Record Prints: Maintain one set of blue- or black-line white prints of the Contract
Drawings and Shop Drawings.

1.

Preparation: Mark Record Prints to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained
record data, whether individual or entity is Installer, subcontractor, or similar
entity, to prepare the marked-up Record Prints.

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

b. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.

Mark the Contract Drawings or Shop Drawings, whichever is most capable of
showing actual physical conditions, completely and accurately. If Shop Drawings
are marked, show cross-reference on the Contract Drawings.

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

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

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

1.

Record Prints: Organize Record Prints and newly prepared Record Drawings
into manageable sets. Bind each set with durable paper cover sheets. Include
identification on cover sheets.

Record Transparencies: Organize into unbound sets matching Record Prints.
Place transparencies in durable tube-type drawing containers with end caps.
Mark end cap of each container with identification. If container does not include
a complete set, identify Drawings included.

Record CAD Drawings: Organize CAD information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the
sheet identification. Include identification in each CAD file.

Identification: As follows:

Project name

Date

Designation "PROJECT RECORD DRAWINGS"
Name of Consultant

Name of Contractor

A S
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2.2 RECORD SPECIFICATIONS
A. Preparation: Mark Specifications to indicate the actual product installation where
installation varies from that indicated in Specifications, addenda, and contract
modifications.
1. Give particular attention to information on concealed products and installations
that cannot be readily identified and recorded later.
2. Mark copy with the proprietary name and model number of products, materials,
and equipment furnished, including substitutions and product options selected.
3. Record the name of manufacturer, supplier, Installer, and other information
necessary to provide a record of selections made.
4, Note related Change Orders, Record Product Data, and Record Drawings where
applicable.
2.3 RECORD PRODUCT DATA
A. Preparation: Mark Product Data to indicate the actual product installation where

installation varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations
that cannot be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes

in manufacturer's written instructions for installation.
3. Note related Change Orders, Record Specifications, and Record Drawings where
applicable.

PART 3 - EXECUTION

3.1

A

RECORDING AND MAINTENANCE

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

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

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes administrative and procedural requirements for instructing
OWNER's personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training videotapes.

SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for
demonstration and training, including a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning
objective and outline for each training module.

Demonstration and Training Videotapes: Submit two copies within seven days of end
of each training module.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that
indicated for this Project, and whose work has resulted in training or education with a
record of successful learning performance.

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Division 1 Section "Quality Requirements," experienced in operation
and maintenance procedures and training.

Pre-instruction Conference: Conduct conference at Project site. Review methods and
procedures related to demonstration and training.

Coordinate content of training modules with content of approved emergency, operation,
and maintenance manuals. Do not submit instruction program until operation and
maintenance data has been reviewed and approved by OWNER and CONSULTANT.
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PART 2 - PRODUCTS

2.1

A

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training
modules for each system and equipment not part of a system, as required by individual
Specification Sections.

Training Modules: Develop a learning objective and teaching outline for each module.
Include a description of specific skills and knowledge that participant is expected to
master. For each module, include instruction for the following:

1. Basis of System Design, Operational Requirements, and Criteria: Include
system and equipment descriptions, operating standards, regulatory
requirements, equipment function, operating characteristics, limiting conditions,
and performance curves.

2. Documentation: Review emergency, operations, and maintenance manuals;
Project Record Documents; identification systems; warranties and bonds; and
maintenance service agreements.

3. Emergencies: Include instructions on stopping; shutdown instructions; operating
instructions for conditions outside normal operating limits; instructions on
meaning of warnings, trouble indications, and error messages; and required
sequences for electric or electronic systems.

4, Operations: Include startup, break-in, control, and safety procedures; stopping
and normal shutdown instructions; routine, normal, seasonal, and weekend
operating instructions; operating procedures for emergencies and equipment
failure; and required sequences for electric or electronic systems.

5.  Adjustments: Include alignments and checking, noise, vibration, economy, and
efficiency adjustments.

6. Troubleshooting:  Include diagnostic instructions and test and inspection
procedures.

7. Maintenance: Include inspection procedures, types of cleaning agents, methods
of cleaning, procedures for preventive and routine maintenance, and instruction
on use of special tools.

8. Repairs: Include diagnosis, repair, and disassembly instructions; instructions for
identifying parts; and review of spare parts needed for operation and
maintenance.

PART 3 - EXECUTION

3.1

A

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training
modules, to coordinate instructors, and to coordinate between CONTRACTOR and
OWNER for number of participants, instruction times, and location.
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B.  Prior to training, provide a training schedule and agenda for approval within 20 days of
training.
C. Engage qualified instructors to instruct OWNER's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.
D. Scheduling: Provide instruction at mutually agreed on times. For equipment that
requires seasonal operation, provide similar instruction at start of each season.
1. Schedule training with OWNER with at least 20 days' advance notice.
E. Evaluation: At conclusion of each training module, assess and document each
participant's mastery of module by use of an oral performance-based test.
3.2 DEMONSTRATION AND TRAINING VIDEOTAPES
A. General: Engage a qualified commercial photographer to record demonstration and
training videotapes. Record each training module separately. Include classroom
instructions and demonstrations, board diagrams, and other visual aids, but not student
practice.
1. At beginning of each training module, record each chart containing learning
objective and lesson outline.
B. Videotape Format: Provide high-quality DVD.

END OF SECTION 017900
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SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

m o o ®m »

n

RELATED DOCUMENTS

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

SUMMARY

This Section includes water-distribution piping and related components outside the
building for combined water service and fire-service mains.

Utility-furnished products include water meters that will be furnished to the site, ready
for installation.

DEFINITIONS

EPDM: Ethylene propylene diene terpolymer rubber.

LLDPE: Linear, low-density polyethylene plastic.

PA: Polyamide (nylon) plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

RTRF: Reinforced thermosetting resin (fiberglass) fittings.

RTRP: Reinforced thermosetting resin (fiberglass) pipe.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions,
method of field assembly, and components.

1. Wiring Diagrams: Power, signal, and control wiring for alarms.
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1.5 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: For piping and specialties including relation to other services in
same area, drawn to scale. Show piping and specialty sizes and valves, meter and
specialty locations, and elevations.
B. Field quality-control test reports.
1.6 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For water valves and specialties to include in
emergency, operation, and maintenance manuals.
B. A Utility As-Built Survey shall be provided to the Engineer of Record including pipe
size, material, coordinates (X, Y & Z) of all connections, valves, bends, tees, etc.
1.7 QUALITY ASSURANCE
A.  Regulatory Requirements:

1. Comply with requirements of Orlando Utility Commission (OUC) standards and
specifications. Include tapping of water mains and backflow prevention.

2. Comply with standards of authorities having jurisdiction for potable-water-service
piping, including materials, installation, testing, and disinfection.

3. Comply with standards of authorities having jurisdiction for fire-suppression
water-service piping, including materials, hose threads, installation, and
testing.

B.  Piping materials shall bear label, stamp, or other markings of specified testing agency.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water
piping.

E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for
fire-service-main products.

F. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing,
and valve and hydrant supervision for fire-service-main piping for fire suppression.

G. NSF Compliance:

1. Comply with NSF 14 for plastic potable-water-service piping.
2. Comply with NSF 61 Annex G for materials for water-service piping and
specialties for domestic water.
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1.8 DELIVERY, STORAGE, AND HANDLING

A.  Preparation for Transport: Prepare valves, including fire hydrants, according to the
following:

1. Ensure that valves are dry and internally protected against rust and corrosion.

2. Protect valves against damage to threaded ends and flange faces.

3. Set valves in best position for handling. Set valves closed to prevent rattling.

B. During Storage: Use precautions for valves, including fire hydrants, according to the
following:

1. Do not remove end protectors unless necessary for inspection; then reinstall for
storage.

2. Protect from weather. Store indoors and maintain temperature higher than
ambient dew-point temperature. Support off the ground or pavement in
watertight enclosures when outdoor storage is necessary.

C. Handling: Use sling to handle valves and fire hydrants if size requires handling by
crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or
stems as lifting or rigging points.

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt,
debris, and moisture.

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed
structural capacity of floor when storing inside.

F.  Protect flanges, fittings, and specialties from moisture and dirt.

G. Store plastic piping protected from direct sunlight. Support to prevent sagging and
bending.

1.9 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 Construction Manager and Owner no fewer than two days in advance of
proposed interruption of service.

2. Do not proceed with interruption of water-distribution service without Owner's
written permission.
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1.10 COORDINATION

A.  Coordinate connection to water main with utility company.
1.11 ROUGHING-IN FOR WATER METERS

A. Rough-in piping and specialties for water meter installation according to utility
company's written instructions.

B. Install post-type flushing hydrants with valve below frost line and provide for drainage.
Support in upright position. Include separate gate valve or curb valve and restrained
joints in supply piping.

C. Install ground-type flushing hydrants with valve below frost line and provide for
drainage. Install hydrant box flush with grade. Include separate gate valve or curb
valve and restrained joints in supply piping.

D. Install sampling stations with valve below frost line and provide for drainage. Attach
weather-resistant housing and support in upright position. Include separate curb valve
in supply piping.

1.12 FIRE DEPARTMENT CONNECTION INSTALLATION
A. Install ball drip valves at each check valve for fire department connection to mains.
B. Install protective pipe bollards on two sides each fire department connection.

1.13 FIELD QUALITY CONTROL

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust
blocks have hardened sufficiently. 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.

C. Prepare reports of testing activities.

1.14 IDENTIFICATION
A. Install continuous underground 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 312000 "EXCAVATION
AND GRADING.”

221113 -4
FACILITY WATER DISTRIBUTION PIPING
Florida Engineering Group, Inc. — October 12, 2016



Orange County Convention Center SECTION 221113
North-South Building Exterior Show Power Upgrades Permit Documents

1.15 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 NFPA 24 for flushing of piping. Flush piping system
with clean, potable water until dirty water does not appear at points of outlet.

3. 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.

1.16 Basis of Payment

A. All work and incidental costs required to perform the installation of the water
distribution system as herein specified will be paid for at the contract lump sum price.

Payment shall be made under:
Pay ltem:
2211131 Water Distribution Piping Lump Sum (LS)

END OF SECTION 221113
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control test reports.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A

B.

2.2

CONDUCTORS AND CABLES
Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN and USE

CONNECTORS AND SPLICES

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:

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
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2.3

24

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0O-Z/Gedney; EGS Electrical Group LLC.
3M:; Electrical Products Division.

Tyco Electronics Corp.

agbron=

Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

Cast-lIron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

SLEEVE SEALS

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:

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

Basis-of-Design Product:  Subject to compliance with requirements, provide a
comparable product by one of the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

pPONM~

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and cable.

1.  Sealing Elements: EPDM or NBR interlocking links shaped to fit surface of cable
or conduit. Include type and number required for material and size of raceway or
cable.

2. Pressure Plates: Plastic, Carbon steel or Stainless steel. Include two for each
sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or
Stainless steel of length required to secure pressure plates to sealing elements.
Include one for each sealing element.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type THHN-THWN, single conductors in raceway or type USE.
Exposed Feeders: Type THHN-THWN, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway or Underground feeder cable,
Type UF.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
manufacturer's recommended maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips,
that will not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

Support cables according to Division 26 Sections "Hangers and Supports for Electrical
Systems."

Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

260519 -3
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 260519
North-South Building Exterior Show Power Upgrades Permit Documents

3.4

3.5

3.6

G.

Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry.

SLEEVE-SEAL INSTALLATION

Use type and number of sealing elements recommended by manufacturer for cable
material and size. Position cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.
Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors, and conductors feeding
the following critical equipment and services for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after
Final Acceptance, perform an infrared scan of each splice in cables and
conductors No. 3 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner.
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a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

C. Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

C. Test Reports: Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519

260519 -5
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 260526
North-South Building Exterior Show Power Upgrades Permit Documents

SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes methods and materials for grounding systems and equipment

1. Underground distribution grounding.

SUBMITTALS
Product Data: For each type of product indicated.
Other Informational Submittals: Plans showing dimensioned as-built locations of

grounding features specified in Part 3 "Field Quality Control" Article, including the
following:

1. Grounding arrangements and connections for separately derived systems.

Qualification Data: For testing agency and testing agency's field supervisor.
Field quality-control test reports.

Operation and Maintenance Data: For grounding to include the following in
emergency, operation, and maintenance manuals:

1. Instructions for periodic testing and inspection of grounding features at grounding
connections for separately derived systems based on NFPA 70B.

a. Tests shall be to determine if ground resistance or impedance values
remain within specified maximums, and instructions shall recommend
corrective action if they do not.

b. Include recommended testing intervals.
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1.4 QUALITY ASSURANCE
A. Testing Agency Qualifications: An independent agency, with the experience and

capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2.  Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm)
in diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

6. Bonding Jumper: Copper tape, braided conductors, terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated

with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
Bare Grounding Conductor and Conductor Protector for Wood Poles:

1. No. 4 AWG minimum, soft-drawn copper.
2. Conductor Protector: Half-round PVC or wood molding. If wood, use pressure-
treated fir or cypress or cedar.

Grounding Bus: Rectangular bars of annealed copper, 1/4 by 2 inches (6 by 50 mm) in
cross section, unless otherwise indicated; with insulators.
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2.2 CONNECTORS
A. Listed and labeled by a nationally recognized testing laboratory acceptable to

authorities having jurisdiction for applications in which used, and for specific types,
sizes, and combinations of conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-
type, with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

PART 3 - EXECUTION

3.1

APPLICATIONS

Conductors: Install solid conductor for No.8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger, unless otherwise indicated.

Underground Grounding Conductors: Install bare tinned-]Jcopper conductor,
No. 2/0 AWG minimum.

1. Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank
when indicated as part of duct-bank installation.

Isolated Grounding Conductors: Green-colored insulation with continuous yellow
stripe. On feeders with isolated ground, identify grounding conductor where visible to
normal inspection, with alternating bands of green and yellow tape, with at least three
bands of green and two bands of yellow.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing
service equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches
(150 mm) above finished floor, unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame,
across top of doorway, down to specified height above floor, and connect to
horizontal bus.

Conductor Terminations and Connections:

-_—

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors, except at test wells and as
otherwise indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

260526 - 3
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 260526
North-South Building Exterior Show Power Upgrades Permit Documents

3.2

3.3

3.4

4. Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to
those required by NFPA 70:

1. Feeders and branch circuits.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance, except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is required, use a bolted clamp.

Grounding for Steel Building Structure: Install a driven ground rod at base of each
corner column and at intermediate exterior columns at distances not more than 60 feet
(18 m) apart.

FIELD QUALITY CONTROL

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

Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

DEFINITIONS

EMT: Electrical metallic tubing.

IMC: Intermediate metal conduit.

RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS

Delegated Design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Design supports for multiple raceways capable of supporting combined weight of
supported systems and its contents.

Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project.
SUBMITTALS

Product Data: For the following:
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1.6

1.7

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.

Shop Drawings: Show fabrication and installation details and include calculations for
the following:

Trapeze hangers. Include Product Data for components.

Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for components.
Equipment supports.

PONM~

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 03.

PART 2 - PRODUCTS

2.1

A

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components
for field assembly.

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:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Wesanco, Inc.

@*0o0ToD

260529 - 2
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 260529
North-South Building Exterior Show Power Upgrades Permit Documents

3. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

4. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester
coating applied according to MFMA-4.

5. Painted Coatings: Manufacturer's standard painted coating applied according to
MFMA-4.

6. Channel Dimensions: Selected for applicable load criteria.

B. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8
inches (200 mm) o.c., in at least 1 surface.

1.  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:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
Fabco Plastics Wholesale Limited.

Seasafe, Inc.

apow

3. Fittings and Accessories: Products of channel and angle manufacturer and
designed for use with those items.

4. Fitting and Accessory Materials: Same as channels and angles[, except metal
items may be stainless steel].

5. Rated Strength: Selected to suit applicable load criteria.

C. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

D. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be supported.

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be malleable iron.

F.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical
items or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.
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2.2

No

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

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

Hilti Inc.

ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
MKT Fastening, LLC.

Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

e

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

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

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

Cooper B-Line, Inc.; a division of Cooper Industries.

Empire Tool and Manufacturing Co., Inc.

Hilti Inc.

ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
MKT Fastening, LLC.

gL

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.

Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for
steel shapes and plates.
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PART 3 - EXECUTION

3.1

A

3.2

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT as scheduled in NECA 1, where its Table 1 lists maximum spacings
less than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel
slotted or other support system, sized so capacity can be increased by at least 25
percent in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used
for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and
communication systems above suspended ceilings and for fastening raceways to
trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified
in this Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor
and fasten electrical items and their supports to building structural elements by the
following methods unless otherwise indicated by code:

1. To New Concrete: Bolt to concrete inserts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

3. To Existing Concrete: Expansion anchor fasteners.

4. Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete 4
inches (100 mm) thick or greater. Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches (100 mm) thick.

5.  To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with
MSS SP-69.
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3.3

3.4

6. To Light Steel: Sheet metal screws.

7 Iltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

PAINTING

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

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils
(0.05 mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: For custom enclosures and cabinets. Include plans, elevations,
sections, details, and attachments to other work.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,

and marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

21

m o o w »

n

METAL CONDUIT AND TUBING

Rigid Steel Conduit: ANSI C80.1.

IMC: ANSI C80.6.

EMT: ANSI C80.3.

FMC: Zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:

NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.
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2.2

m o o ®m »

2.3

NONMETALLIC CONDUIT AND TUBING

ENT: NEMA TC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.

Fittings for LFNC: UL 514B.

BOXES, ENCLOSURES, AND CABINETS
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

oo

PART 3 - EXECUTION

3.1

A

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit: Rigid steel conduit RNC.

2.  Concealed Conduit, Aboveground: Rigid steel conduit or EMT.

3. Underground Conduit: RNC, Type EPC-80-PVC or 40-PVC, direct buried.
4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Comply with the following indoor applications, unless otherwise indicated:

1. Exposed and Subject to Severe Physical Damage: Rigid steel conduit. Includes
raceways in the following locations:

a. Exterior locations.

Damp or Wet Locations: Rigid steel conduit.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, in
damp or wet locations.

wn
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C. Minimum Raceway Size 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

3.2 INSTALLATION

A.  Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

E.  Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run.

G. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to
slab support.

2.  Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

H. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

l. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each
end of pull wire.

J. Install raceway sealing fittings at suitable, approved, and accessible locations and fill

them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.
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3.3

K.

Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is
located where environmental temperature change may exceed 30 deg F, and that has
straight-run length that exceeds 25 feet.

1.

Install expansion-joint fittings for each of the following locations, and provide type
and quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degrees F
temperature change.

Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per degrees F of temperature change.

Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at specific
location at the time of installation.

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:

1.

wn

Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31 Section "Earth Moving" for pipe less
than 6 inches in nominal diameter.

Install backfill as specified in Division 31 Section "Earth Moving."

After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength.
After placing controlled backfill to within 12 inches of finished grade, make final
conduit connection at end of run and complete backfilling with normal compaction
as specified in Division 31 Section "Earth Moving."

Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Encase elbows
for stub-up ducts throughout the length of the elbow.

Install manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend
steel conduit horizontally a minimum of 60 inches from edge of equipment
pad or foundation. Install insulated grounding bushings on terminations at
equipment.

Warning Planks: Bury warning planks approximately 12 inches above direct-
buried conduits, placing them 24 inches o.c. Align planks along the width and
along the centerline of conduit.
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END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

m o o ®w »

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

Nookhowbd=

SUBMITTALS
Product Data: For each electrical identification product indicated.

Samples: For each type of label and sign to illustrate size, colors, lettering style,
mounting provisions, and graphic features of identification products.

Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z2535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.
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1.5 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance
Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.
B. Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.
C. Coordinate installation of identifying devices with location of access panels and doors.
D. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

A

2.2

POWER RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length
of color field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field
2. Legend: Indicate voltage and system or service type.

Colors for Raceways Carrying Circuits at More Than 600 V:

1. Black letters on an orange field.
2.  Legend: "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- (75-
mm-) high letters on 20-inch (500-mm) centers.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600V or Less:
Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length
of color field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.
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2.3 CONDUCTOR IDENTIFICATION MATERIALS

A.  Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

2.4 FLOOR MARKING TAPE

A.  2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and

white stripes and clear vinyl overlay.
2.5 WARNING LABELS AND SIGNS

A.  Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive
adhesive labels, configured for display on front cover, door, or other access to
equipment unless otherwise indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend,
and size required for application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.

3. Nominal size, 7 by 10 inches (180 by 250 mm).

D.  Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES (915 MM)."
2.6 INSTRUCTION SIGNS
A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for

signs up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3 Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
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2.7 EQUIPMENT IDENTIFICATION LABELS
A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed,
with white letters on a dark-gray background. Minimum letter height shall be 3/8 inch
(10 mm).
2.8 CABLE TIES
A.  General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking,
Type 6/6 nylon.
1. Minimum Width: 3/16 inch (5 mm).
2.  Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi
(82.7 MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black except where used for color-coding.
2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel

machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical
fasteners appropriate to the location and substrate.

System lIdentification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at
penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight runs,
and at 25-foot (7.6-m) maximum intervals in congested areas.
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G.  Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of
conductor or cable at a location with high visibility and accessibility.

H. Cable Ties: For attaching tags. Use general-purpose type

3.2 IDENTIFICATION SCHEDULE

A. Concealed Raceways, Duct Banks, More Than 600V, within Buildings: Tape and
stencil 4-inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers over orange
background that extends full length of raceway or duct and is 12 inches (300 mm)
wide. Stencil legend "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-
(75-mm-) high black letters on 20-inch (500-mm) centers. Stop stripes at legends.
Apply to the following finished surfaces:

1. Floor surface directly above conduits running beneath and within 12 inches (300
mm) of a floor that is in contact with earth or is framed above unexcavated
space.

2. Wall surfaces directly external to raceways concealed within wall.

3.  Accessible surfaces of concrete envelope around raceways in vertical shafts,
exposed in the building, or concealed above suspended ceilings.

B.  Accessible Raceways More Than 600 V: Self-adhesive vinyl labels. Install labels at
10-foot (3-m) maximum intervals.

C. Accessible Raceways 600V or Less: Identify with self-adhesive vinyl label. Install
labels at 30-foot (10-m) maximum intervals.

D. Accessible Raceways and Cables within Buildings: Identify the covers of each junction
and pull box of the following systems with self-adhesive vinyl labels with the wiring
system legend and system voltage. System legends shall be as follows:

1. Power.

E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull

and junction boxes, manholes, and handholes, use color-coding conductor tape to
identify the phase.

1. Color-Coding for Phase Identification, 600 V or Less: Use colors listed below for
ungrounded service conductors.

a.  Color shall be factory applied.
b. Colors for 480/277-V Circuits:

1)  Phase A: Brown.
2)  Phase B: Orange.
3) Phase C: Yellow.

C. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for
a minimum distance of 6 inches (150 mm) from terminal points and in
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boxes where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Locate bands to avoid obscuring
factory cable markings.

F. Install instructional sign including the color-code for grounded and ungrounded
conductors using adhesive-film-type labels.

G. Workspace Indication: Install floor marking tape to show working clearances in the
direction of access to live parts. Workspace shall be as required by NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

H.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self-adhesive warning labels.

Comply with 29 CFR 1910.145.

Identify system voltage with black letters on an orange background.

Apply to exterior of door, cover, or other access.

For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

pPONM~

a. Power transfer switches.
b. Controls with external control power connections.

l. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

J. Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and the Operation and
Maintenance Manual. Apply labels to disconnect switches and protection equipment,
central or master units, control panels, control stations, terminal cabinets, and racks of
each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine
label. Unless otherwise indicated, provide a single line of text with 1/2-
inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two
lines of text are required, use labels 2 inches (50 mm) high.

b. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

C. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL
rating of the enclosure.

2. Equipment to Be Labeled:
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Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchboards.

Transformers: Label that includes tag designation shown on Drawings for
the transformer, feeder, and panelboards or equipment supplied by the
secondary.

e. Enclosed switches.

apow

END OF SECTION 260553
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SECTION 262413 - SWITCHBOARDS — LOW VOLTAGE

PART 1

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

GENERAL

SCOPE

A

The Contractor shall furnish and install, where indicated, a free-standing,
dead-front type low voltage distribution switchboard, utilizing group mounted
circuit protective devices as specified herein, and as shown on the contract
drawings.

RELATED SECTIONS

REFERENCES

A

The low voltage distribution switchboards and all components shall be
designed, manufactured and tested in accordance with the latest applicable
following standards:

1. NEMA PB-2

UL Standard 891

UL standard 1066

UL standard 489

UL Standard 1449 4" edition

o s Db

SUBMITTALS - FOR REVIEW/APPROVAL

SUBMITTALS — FOR CONSTRUCTION

QUALIFICATIONS

A

B.

D.

The manufacturer of the assembly shall be the manufacturer of the major
components within the assembly.

For the equipment specified herein, the manufacturer shall be ISO 9001 or
9002 certified.

The manufacturer of this equipment shall have produced similar electrical
equipment for a minimum period of five (5) years. When requested by the
Engineer, an acceptable list of installations with similar equipment shall be
provided demonstrating compliance with this requirement.

Where noted in the contract documents provide seismic qualified equipment.

REGULATORY REQUIREMENTS

A. The low-voltage switchboard shall be UL labeled.

DELIVERY, STORAGE AND HANDLING
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A. Equipment shall be handled and stored in accordance with manufacturer’s
instructions. One (1) copy of these instructions shall be included with the equipment
at time of shipment.

1.09 OPERATION AND MAINTENANCE MANUALS

A. Equipment operation and maintenance manuals shall be provided with each
assembly shipped and shall include instruction leaflets, instruction bulletins and
renewal parts lists where applicable, for the complete assembly and each major
component.

PART 2 PRODUCTS
2.01  MANUFACTURERS

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical
Distribution.

3. Siemens Energy & Automation, Inc.
4. Square D; a brand of Schneider Electric.

The listing of specific manufacturers above does not imply acceptance of their products
that do not meet the specified ratings, features and functions. Manufacturers listed
above are not relieved from meeting these specifications in their entirety. Products in
compliance with the specification and manufactured by others not named will be
considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 RATINGS

A. The assembly shall be rated to withstand mechanical forces exerted during short-
circuit conditions when connected directly to a power source having available fault
current of 65,000 amperes symmetrical at rated voltage or as shown on the contract
documents.

B. Bus voltage and current rating to be as indicated on the contract documents.

2.03 CONSTRUCTION

A. Switchboard shall consist of the required number of vertical sections bolted together
to form a rigid assembly. The sides and rear shall be covered with removable bolt-on
covers. All edges of front covers or hinged front panels shall be formed. Provide
adequate ventilation within the enclosure.

B. All sections of the switchboard shall be front and rear aligned with depth as shown
on the drawings. All protective devices shall be group mounted. Devices shall be
front removable and load connections front accessible enabling switchboard to be
mounted against a wall.

C. The assembly shall be provided with adequate lifting means.

D. The switchboard shall be equal to Eaton type Pow-R-Line C utilizing the components
herein specified and as shown on the drawings.
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E.

The switchboard shall be suitable for use as service entrance equipment and be
labeled in accordance with UL requirements.

2.04 BUS

2.05

2.06

A

All bus bars shall be silver-plated copper. Main horizontal bus bars shall be mounted
with all three phases arranged in the same vertical plane. Bus sizing shall be based
on NEMA standard temperature rise criteria.

Provide a full capacity neutral bus where a neutral bus is indicated on the drawings.

A 1/4 x 2 inch copper ground bus (minimum) shall be furnished firmly secured to
each vertical section structure and shall extend the entire length of the switchboard.

. All hardware used on conductors shall be high-tensile strength and zinc-plated. All

bus joints shall be provided with conical spring-type washers.

WIRING/TERMINATIONS

A

Small wiring, necessary fuse blocks and terminal blocks within the switchboard shall
be furnished as required. Control components mounted within the assembly, such as
fuse blocks, relays, pushbuttons, switches, etc., shall be suitably marked for
identification corresponding to appropriate designations on manufacturer’s wiring
diagrams.

Mechanical-type terminals shall be provided for all line and load terminations
suitable for copper or aluminum cable rated for 75 degrees C of the size as indicated
on the drawings.

Lugs shall be provided in the incoming line section for connection of the main
grounding conductor. Additional lugs for connection of other grounding conductors
shall be provided as indicated on the drawings.

All control wire shall be type SIS, bundled and secured with nylon ties. Insulated
locking spade terminals shall be provided for all control connections, except where
saddle type terminals are provided integral to a device. All current transformer
secondary leads shall first be connected to conveniently accessible short-circuit
terminal blocks before connecting to any other device. All groups of control wires
leaving the switchboard shall be provided with terminal blocks with suitable
numbering strips. Provide wire markers at each end of all control wiring.

MAIN AND TIE PROTECTIVE DEVICES

A

Protective devices shall be fixed mounted insulated case low-voltage power circuit
breakers, Eaton type Magnum SB or approved equal. All breakers shall be UL listed
for application in their intended enclosures for 100% of their continuous ampere
rating.

. Main and tie breakers shall be true two-step stored energy devices and shall be

manually operated unless otherwise indicated on contract documents.
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C.

All main and tie circuit breakers shall have a minimum symmetrical interrupting
capacity of 65,000 amperes. Main and tie circuit breakers shall have 30-cycle short-
time withstand ratings equal to 18 times their frame ratings.

D. All main and tie insulated case circuit breakers shall be UL1066 listed.

All insulated case circuit breakers shall have three windows in the front cover to
clearly indicate any electrical accessories that are mounted in the breaker. The
accessory shall have a label that will indicate its function and voltage. The
accessories shall be plug and lock type and UL listed for easy field installation. They
shall be modular in design and shall be common to all frame sizes and ratings.

The breaker control interface shall have color-coded visual indicators to indicate
contact open or closed positions as well as mechanism charged and discharged
positions. Manual control pushbuttons on the breaker face shall be provided for
opening and closing the breaker. The power circuit breaker shall have a “Positive
On” feature. The breaker flag will read “Closed” if the contacts are welded and the
breaker is attempted to be tripped or opened.

Each main and tie insulated case circuit breaker shall be equipped with a tripping
system consisting of three current sensors, true RMS microprocessor-based trip unit
and flux-transfer shunt trip. Interchangeable current sensors with their associated
rating plug shall establish the continuous trip rating of each circuit breaker. The trip
unit shall be equal in all aspects to Eaton type Digitrip RMS 520MC.

. The trip unit shall be provided with an Arcflash Reduction Maintenance System. The

Arcflash Reduction Maintenance System shall allow the operator to enable a
maintenance mode using a 5 position switch which enables a preset accelerated
instantaneous override trip to reduce arc flash energy. A blue LED on the trip unit
shall indicate the trip unit is in the maintenance mode. The use of zone selective
interlocking to emulate this feature does not meet the intent of these specifications
and will not be accepted.

The trip unit shall have LEDs to indicate mode of trip following an automatic trip
operation. The indication of the mode of trip shall be retained after an automatic trip.
A reset button shall be provided to turn off the LED indication after an automatic trip.
Provide battery backup for LEDs.

The trip unit shall be provided with a making-current release circuit. The circuit shall
be armed for approximately two cycles after breaker closing and shall operate for all
peak fault levels above 25 times the ampere value of the rating plug.

K. Trip unit shall have selectable thermal memory for enhanced circuit protection.

Protective device coordination shall be provided by the addition of the following
individually adjustable time/current curve shaping solid-state elements:

1. Long delay pickup and time

2. Short delay pickup and time, and include It settings
3. Instantaneous pickup
4

. Ground fault current pickup and time, and include 1%t settings or ground alarm
only
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2.07

M.

N.

The trip unit shall have provisions for a single test kit to test each of the trip
functions.

The trip unit shall provide zone interlocking for the short-time delay and ground fault
delay trip functions for improved system coordination where indicated on contract
documents. If provided, factory shall wire the zone interlocking system.

The trip unit shall have a 4-character LCD display showing phase, neutral, and
ground current. The accuracy of these readings shall be +/- 2% of full scale.

The trip unit shall have provisions for connection to client’'s remote monitoring and
control network. All monitored parameters and breaker status shall be transmitted in
industry standard proto.

FEEDER PROTECTIVE DEVICES

A

B.

F.

G.

All feeder protective devices shall be Eaton or approved equal molded case circuit
breakers with inverse time tripping characteristics.

Circuit breakers shall be operated by a toggle-type handle and shall have a quick-
make, quick-break over-center switching mechanism that is mechanically trip-free.
Automatic tripping of the breaker shall be clearly indicated by the handle position.
Contacts shall be nonwelding silver alloy and arc extinction shall be accomplished by
means of DE-ION arc chutes. A push-to-trip button on the front of the circuit breaker
shall provide a local manual means to exercise the trip mechanism.

Circuit breakers shall have a minimum symmetrical interrupting capacity as indicated
on the contract documents.

All molded case circuit breakers shall be equipped with true RMS sensing electronic
trip units and inverse time-current characteristics.

. Provide trip units with integral arc flash reduction mode for 400A frame and above.

The use of zone selective interlocking to emulate this feature does not meet the
intent of these specifications and will not be allowed.

Ground fault protection shall be provided where indicated.

Where indicated provide 100% rated UL listed circuit breakers.

2.08 ACCESSORIES

A

Provide shunt trips, bell alarms and auxiliary switches as shown on the contract
drawings.

2.09 MISCELLANEOUS DEVICES

A.
B.

Key interlocks shall be provided as indicated on the drawings.

Control power transformers with primary and secondary protection shall be provided,
as indicated on the drawings, or as required for proper operation of the equipment.
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C.

For outdoor (NEMA 3R) installations, each section of the switchboard shall be
provided with a thermostatically controlled space heater- Power for the space
heaters shall be obtained from a source as indicated on the drawings.

2.10 SURGE PROTECTIVE DEVICE

A

B.

SPD shall comply with ANSI/UL 1449 4th Edition or later listing by Underwriters
Laboratories (UL).

Service entrance located SPDs shall be tested and demonstrate suitability for
application within ANSI/IEEE C62.41 Category C environments.

The SPD shall be of the same manufacturer as the switchboard.

The SPD shall be factory installed integral to the switchboard by the original
equipment manufacturer.

Locate the SPD on the load side of the main disconnect device, as close as possible
to the phase conductors and the ground/neutral bar.

The SPD shall be connected through a disconnect (30A circuit breaker). The
disconnect shall be located in immediate proximity to the SPD.

. All monitoring and diagnostic features shall be visible from the front of the

equipment.

. Maintenance Free Design — The SPD shall be maintenance free and shall not

require any user intervention throughout its life. SPDs containing items such as
replaceable single-mode modules, replaceable fuses, or replaceable batteries shall
not be accepted. SPDs requiring any maintenance of any sort such as periodic
tightening of connections shall not be accepted. SPDs requiring user intervention to
test the unit via a diagnostic test kit or similar device shall not be accepted.

Balanced Suppression Platform — The surge current shall be equally distributed to all
MOV components to ensure equal stressing and maximum performance. The surge
suppression platform must provide equal impedance paths to each matched MOV.
Designs incorporating replaceable SPD modules shall not be accepted.

Electrical Noise Filter — Each Type 2 unit shall include a high-performance EMI/RFI
noise rejection filter. Noise attenuation for electric line noise shall be up to 50 dB
from 10 kHz to 100 MHz using the MIL-STD-220A insertion loss test method.
Products unable able to meet this specification shall not be accepted.

K. Type 2 units with filtering shall conform to UL 1283 5™ Edition

r

Type 1 units shall not contain filtering or have a UL 1283 5" Edition Listing.

Internal Connections — No plug-in component modules or printed circuit boards shall
be used as surge current conductors. All internal components shall be soldered,
hardwired with connections utilizing low impedance conductors.

. Monitoring Diagnostics — Each SPD shall provide the following integral monitoring

options:

1. Protection Status Indicators - Each unit shall have a green / red solid-state
indicator light that reports the status of the protection on each phase.
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2.

For wye configured units, the indicator lights must report the status of all
protection elements and circuitry in the L-N and L-G modes. Wye configured
units shall also contain an additional green / red solid-state indicator light that
reports the status of the protection elements and circuitry in the N-G mode.
SPDs that indicate only the status of the L-N and L-G modes shall not be
accepted.

For delta configured units, the indicator lights must report the status of all
protection elements and circuitry in the L-G and L-L modes

The absence of a green light and the presence of a red light shall indicate that
damage has occurred on the respective phase or mode. All protection status
indicators must indicate the actual status of the protection on each phase or
mode. If power is removed from any one phase, the indicator lights must
continue to indicate the status of the protection on all other phases and
protection modes. Diagnostics packages that simply indicate whether power is
present on a particular phase shall not be accepted.

Remote Status Monitor — The SPD must include Form C dry contacts (one NO
and one NC) for remote annunciation of its status. Both the NO and NC contacts
shall change state under any fault condition.

Audible Alarm and Silence Button — The SPD shall contain an audible alarm that
will be activated under any fault condition. There shall also be an audible alarm
silence button used to silence the audible alarm after it has been activated.

O. Electrical Requirements:

1.

Unit Operating Voltage — Refer to drawings for operating voltage and unit
configuration.

Maximum Continuous Operating Voltage (MCOV) — The MCOV shall not be
less than 115% of the nominal system operating voltage.

The suppression system shall incorporate thermally protected metal-oxide
varistors (MOVs) as the core surge suppression component for the service
entrance and all other distribution levels. The system shall not utilize silicon
avalanche diodes, selenium cells, air gaps, or other components that may
crowbar the system voltage leading to system upset or create any
environmental hazards. End of life mode to be open circuit. Unit with end of
life short-circuit mode are not acceptable.

Unit shall operate without the need for an external overcurrent protection
device (OCPD), and be listed by UL as such. Unit must not require external
OCPD or replaceable internal OCPD for the UL Listing.

Protection Modes — The SPD must protect all modes of the electrical system
being utilized. The required protection modes are indicated by bullets in the
following table:

Protection Modes

Configuration L-N | L-G | L-L | N-G
Wye ° ° ° °
Delta N/A ° ° N/A
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Single Split Phase ° ° ° °

High Leg Delta [ ° ° °

6. Nominal Discharge Current (I,) — All SPDs applied to the distribution system shall
have a 20KkA I, rating regardless of their SPD Type (includes Types 1 and 2)
or operating voltage. SPDs having an I, less than 20kA shall be rejected.

7. ANSI/UL 1449 4" Edition Voltage Protection Rating (VPR) — The maximum
ANSI/UL 1449 4™ Edition VPR for the device shall not exceed the following:

Modes 208Y/120 480Y/277 600Y/347
L-N; L-G; N-G 700 1200 1500
L-L 1200 2000 3000
ENCLOSURES

A. Outdoor NEMA 3R Enclosure

1. Outdoor enclosure shall be non-walk-in and meet applicable NEMA 3R UL
requirements

The enclosure shall be provided with bolt-on rear covers for each section
Doors shall have provisions for padlocking
Ventilating openings shall be provided

Where indicated on contract documents provide thermostatically controlled
space heaters for each structure to prevent the accumulation of moisture.

6. Power for space heaters, lights and receptacles shall be obtained from a source
as indicated on the drawings.

o R~ N

NAMEPLATES

A. Engraved nameplates, mounted on the face of the assembly, shall be furnished for
all main and feeder circuits as indicated on the drawings. Nameplates shall be
laminated plastic, black characters on white background. Characters shall be 3/16-
inch high, minimum. Nameplates shall give item designation and circuit number as
well as frame ampere size and appropriate trip rating. Furnish master nameplate
giving switchboard designation, voltage ampere rating, short-circuit rating,
manufacturer’s name, general order number, and item number.

B. Control components mounted within the assembly, such as fuse blocks, relays,
pushbuttons, switches, etc., shall be suitably marked for identification corresponding
to appropriate designations on manufacturer’s wiring diagrams.

FINISH

All exterior and interior steel surfaces of the switchboard shall be properly cleaned
and provided with a rust-inhibiting phosphatized coating. Color and finish of the
switchboard shall be ANSI 61 light gray.
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END OF SECTION 262413
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SECTION 262713 - ELECTRICITY METERING

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

Section includes equipment for electricity metering by utility company.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Dimensioned plans and sections or elevation layouts and wiring
diagrams.

Field quality-control reports.
Operation and Maintenance Data. In addition to items specified in Division 01 Section

"Operation and Maintenance Data," include the following:

1. Hard copies of manufacturer's operating specifications, design user's guides and
PDF files on CD-ROM of the hard-copy Submittal.

QUALITY ASSURANCE

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.

PART 2 - PRODUCTS

21

A

EQUIPMENT FOR ELECTRICITY METERING BY UTILITY COMPANY
Meters will be furnished by utility company.

Current-Transformer Cabinets: Comply with requirements of electrical-power utility
company.

Meter Sockets: Comply with requirements of electrical-power utility company.

Meter Sockets: Steady-state and short-circuit current ratings shall meet indicated
circuit ratings.
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PART 3 - EXECUTION

3.1

3.2

INSTALLATION

Comply with equipment installation requirements in NECA 1.

Install meters furnished by utility company. Install raceways and equipment according
to utility company's written requirements. Provide empty conduits for metering leads

and extend grounding connections as required by utility company.

Install modular meter center according to NECA 400 switchboard installation
requirements.

Comply with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

1. Series Combination Warning Label: Self-adhesive type, with text as required by
NFPA 70.

2. Equipment Identification Labels: Adhesive film labels with clear protective
overlay.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Connect a load of known kilowatt rating, 1.5 kW minimum, to a circuit supplied by
metered feeder.

2. Turn off circuits supplied by metered feeder and secure them in off condition.

3. Run test load continuously for eight hours minimum, or longer, to obtain a
measurable meter indication. Use test-load placement and setting that ensures
continuous, safe operation.

4. Check and record meter reading at end of test period and compare with actual
electricity used, based on test-load rating, duration of test, and sample
measurements of supply voltage at test-load connection. Record test results.

Electricity metering will be considered defective if it does not pass tests and
inspections.

Prepare test and inspection reports.

END OF SECTION 262713
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SECTION 262816 - ENCLOSED SWITCHES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1. Nonfusible switches.
DEFINITIONS

NC: Normally closed.
NO: Normally open.

SPDT: Single pole, double throw.

PERFORMANCE REQUIREMENTS

Seismic Performance: Enclosed switches shall withstand the effects of earthquake
motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified

SUBMITTALS

Product Data: For each type of enclosed switch accessory, and component indicated.

Shop Drawings: For enclosed switches. Include plans, elevations, sections, details,
and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.
Field quality-control reports.

Operation and maintenance data.

QUALITY ASSURANCE

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.

262816 - 1
ENCLOSED SWITCHES
RTM Engineering Consultants, LLC — October 12, 2016



Orange County Convention Center SECTION 262816
North-South Building Exterior Show Power Upgrades Permit Documents

B.

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A

2.2

NONFUSIBLE SWITCHES

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

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

PONM~

Type HD, Heavy Duty, Single Throw, 600V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

3. Lugs: Suitable for number, size, and conductor material.

ENCLOSURES

Enclosed Switches: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with
environmental conditions at installed location.

Indoor, Dry and Clean Locations: NEMA 250, Type 1.

Outdoor Locations: NEMA 250, Type 3R.

Wash-Down Areas: NEMA 250, Type 4X.

Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

aobron=
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PART 3 - EXECUTION

3.1

A

3.2

3.3

INSTALLATION

Install individual wall-mounted switches with tops at uniform height unless otherwise
indicated.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.

Comply with NECA 1.

IDENTIFICATION

Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

Perform tests and inspections.

Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch, component, connecting
supply, feeder, and control circuit.

2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate

compliance; otherwise, replace with new units and retest.

Enclosed switches will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports, including a certified report that identifies enclosed
switches and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

END OF SECTION 262816
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SECTION 264313 - SURGE PROTECTIVE DEVICES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

SCOPE

A. The Contractor shall furnish and install the Surge Protective Device (SPD)
equipment having the electrical characteristics, ratings, and modifications as
specified herein and as shown on the contract drawings. To maximize performance
and reliability and to obtain the lowest possible let-through voltages, the ac surge
protection shall be integrated into electrical distribution equipment such as
switchgear, switchboards, panelboards, busway (integrated within bus plug), or
motor control centers. Refer to related sections for surge requirements in:

RELATED SECTIONS
A. Section 262413 — Switchboards — Low Voltage

REFERENCES

A. SPD units and all components shall be designed, manufactured, and tested in
accordance with the latest applicable UL standard (ANSI/UL 1449 3" Edition).

SUBMITTALS - FOR REVIEW/APPROVAL

A. The following information shall be submitted to the Engineer:

1. Provide verification that the SPD complies with the required ANSI/UL 1449 3rd
Edition listing by Underwriters Laboratories (UL) or other Nationally Recognized
Testing Laboratory (NRTL). Compliance may be in the form of a file number that
can be verified on UL’s website or on any other NRTL’s website, as long as the
website contains the following information at a minimum: model number, SPD
Type, system voltage, phases, modes of protection, Voltage Protection Rating
(VPR), and Nominal Discharge Current (In).

2. For sidemount mounting applications (SPD mounted external to electrical
assembly), electrical/mechanical drawings showing unit dimensions, weights,
installation instruction details, and wiring configuration.

B. Where applicable the following additional information shall be submitted to the
engineer:

1. Descriptive bulletins
2. Product sheets

SUBMITTALS — FOR CONSTRUCTION

A. The following information shall be submitted for record purposes:

1. Final as-built drawings and information for items listed in Section 1.04 and shall
incorporate all changes made during the manufacturing process

QUALIFICATIONS
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A. The manufacturer of the assembly shall be the manufacturer of the major
components within the assembly.

B. For the equipment specified herein, the manufacturer shall be 1ISO 9001 or 9002
certified.

C. The manufacturer of this equipment shall have produced similar electrical equipment
for a minimum period of five (5) years. When requested by the Engineer, an
acceptable list of installations with similar equipment shall be provided
demonstrating compliance with this requirement.

D. The SPD shall be compliant with the Restriction of Hazardous Substances (RoHS)
Directive 2002/95/EC.

1.07 DELIVERY, STORAGE AND HANDLING

A. Equipment shall be handled and stored in accordance with manufacturer’s
instructions. One (1) copy of manufacturer’s instructions shall be included with the
equipment at time of shipment.

1.08 OPERATION AND MAINTENANCE MANUALS

A. Operation and maintenance manuals shall be provided with each SPD shipped.

PART 2 PRODUCTS

2.01  MANUFACTURERS
i. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
ii. General Electric Company; GE Consumer & Industrial - Electrical
Distribution.
ii. Siemens Energy & Automation, Inc.
iv. Square D; a brand of Schneider Electric.

The listing of specific manufacturers above does not imply acceptance of their products
that do not meet the specified ratings, features, and functions. Manufacturers listed
above are not relieved from meeting these specifications in their entirety. Products in
compliance with the specification and manufactured by others not named will be
considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 VOLTAGE SURGE SUPPRESSION — GENERAL

A. Electrical Requirements

1. Unit Operating Voltage — Refer to drawings for operating voltage and unit
configuration.

2. Maximum Continuous Operating Voltage (MCOV) — The MCOV shall not be less
than 115% of the nominal system operating voltage.

3. The suppression system shall incorporate thermally protected metal-oxide
varistors (MOVs) as the core surge suppression component for the service
entrance and all other distribution levels. The system shall not utilize silicon
avalanche diodes, selenium cells, air gaps, or other components that may
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crowbar the system voltage leading to system upset or create any environmental
hazards.

4. Protection Modes — The SPD must protect all modes of the electrical system
being utilized. The required protection modes are indicated by bullets in the
following table:

Protection Modes
Configuration L-N |L-G |L-L |N-G
Wye ° ° ° °
Delta NA | e ° N/A
Single Split Phase | o [ [ [
High Leg Delta [ ° ° °

5. Nominal Discharge Current (I,) — All SPDs applied to the distribution system shall
have a 20kA I, rating regardless of their SPD Type (includes Types 1 and 2) or
operating voltage. SPDs having an I, less than 20kA shall be rejected.

6. ANSI/UL 1449 3rd Edition Voltage Protection Rating (VPR) — The maximum
ANSI/UL 1449 3rd Edition VPR for the device shall not exceed the following:

Modes 208Y/120 480Y/277 600Y/347
L-N; L-G; N-G | 700 1200 1500
L-L 1200 2000 3000

B. SPD Design

1. Maintenance Free Design — The SPD shall be maintenance free and shall not
require any user intervention throughout its life. SPDs containing items such as
replaceable modules, replaceable fuses, or replaceable batteries shall not be
accepted. SPDs requiring any maintenance of any sort such as periodic
tightening of connections shall not be accepted. @ SPDs requiring user
intervention to test the unit via a diagnostic test kit or similar device shall not be
accepted.

2. Balanced Suppression Platform — The surge current shall be equally distributed
to all MOV components to ensure equal stressing and maximum performance.
The surge suppression platform must provide equal impedance paths to each
matched MOV. Designs incorporating replaceable SPD modules shall not be
accepted.

3. Electrical Noise Filter — Each unit shall include a high-performance EMI/RFI

noise rejection filter. Noise attenuation for electric line noise shall be up to 50 dB
from 10 kHz to 100 MHz using the MIL-STD-220A insertion loss test method.
Products unable able to meet this specification shall not be accepted.
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4.

Internal Connections — No plug-in component modules or printed circuit boards
shall be used as surge current conductors. All internal components shall be
soldered, hardwired with connections utilizing low impedance conductors.

Monitoring Diagnostics — Each SPD shall provide the following integral
monitoring options:

a.

C.

Protection Status Indicators - Each unit shall have a green / red solid-state
indicator light that reports the status of the protection on each phase.

i. For wye configured units, the indicator lights must report the status of all
protection elements and circuitry in the L-N and L-G modes. Wye
configured units shall also contain an additional green / red solid-state
indicator light that reports the status of the protection elements and
circuitry in the N-G mode. SPDs that indicate only the status of the L-N
and L-G modes shall not be accepted.

ii. For delta configured units, the indicator lights must report the status of all
protection elements and circuitry in the L-G and L-L modes.

iii. The absence of a green light and the presence of a red light shall indicate
that damage has occurred on the respective phase or mode. All
protection status indicators must indicate the actual status of the
protection on each phase or mode. If power is removed from any one
phase, the indicator lights must continue to indicate the status of the
protection on all other phases and protection modes. Diagnostics
packages that simply indicate whether power is present on a particular
phase shall not be accepted.

Remote Status Monitor — The SPD must include Form C dry contacts (one
NO and one NC) for remote annunciation of its status. Both the NO and NC
contacts shall change state under any fault condition.

Audible Alarm and Silence Button — The SPD shall contain an audible alarm
that will be activated under any fault condition. There shall also be an
audible alarm silence button used to silence the audible alarm after it has
been activated.

[Surge Counter — The SPD shall be equipped with an LCD display that
indicates to the user how many surges have occurred at the location. The
surge counter shall trigger each time a surge event with a peak current
magnitude of a minimum of 50 + 20A occurs. A reset pushbutton shall also
be standard, allowing the surge counter to be zeroed. The reset button shall
contain a mechanism to prevent accidental resetting of the counter via a
single, short-duration button press. In order to prevent accidental resetting,
the surge counter reset button shall be depressed for a minimum of 2
seconds in order to clear the surge count total.

i. The ongoing surge count shall be stored in non-volatile memory. If power
to the SPD is completely interrupted, the ongoing count indicated on the
surge counter’s display prior to the interruption shall be stored in non-
volatile memory and displayed after power is restored. The surge
counter’'s memory shall not require a backup battery in order to achieve
this functionality.

6. Overcurrent Protection
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a. The unit shall contain thermally protected MOVs. These thermally protected
MOVs shall have a thermal protection element packaged together with the
MOV in order to achieve overcurrent protection of the MOV. The thermal
protection element shall disconnect the MOV(s) from the system in a fail-safe
manner should a condition occur that would cause them to enter a thermal
runaway condition.

7. Fully Integrated Component Design — All of the SPD’s components and
diagnostics shall be contained within one discrete assembly. SPDs or individual
SPD modules that must be ganged together in order to achieve higher surge
current ratings or other functionality shall not be accepted.

8. Safety Requirements

a. The SPD shall minimize potential arc flash hazards by containing no user
serviceable / replaceable parts and shall be maintenance free. SPDs
containing items such as replaceable modules, replaceable fuses, or
replaceable batteries shall not be accepted. SPDs requiring any
maintenance of any sort such as periodic tightening of connections shall not
be accepted. SPDs requiring user intervention to test the unit via a
diagnostic test kit or similar device shall not be accepted.

b. SPDs designed to interface with the electrical assembly via conductors shall
require no user contact with the inside of the unit. Such units shall have any
required conductors be factory installed.

c. Sidemount SPDs shall be factory sealed in order to prevent access to the
inside of the unit. Sidemount SPDs shall have factory installed phase,
neutral, ground and remote status contact conductors factory installed and
shall have a pigtail of conductors protruding outside of the enclosure for field
installation.

2.03 SYSTEM APPLICATION

A. The SPD applications covered under this section include distribution and branch
panel locations, busway, motor control centers (MCC), switchgear, and switchboard
assemblies. All SPDs shall be tested and demonstrate suitability for application
within ANSI/IEEE C62.41 Category C, B, and A environments.

B. Surge Current Capacity — The minimum surge current capacity the device is capable
of withstanding shall be as shown in the following table:
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Minimum surge current capacity based on ANSI / IEEE C62.41 location category
Category | Application Per Phase Per Mode
C Service Entrance Locations | 250 kA 125 kA
(Switchboards, Switchgear, MCC,
Main Entrance)
B High Exposure Roof Top Locations | 160 kA 80 kA
(Distribution Panelboards)
A Branch  Locations (Panelboards, | 120 kA 60 kA
MCCs, Busway)

C. SPD Type — all SPDs installed on the line side of the service entrance disconnect
shall be Type 1 SPDs. All SPDs installed on the load side of the service entrance
disconnect shall be Type 1 or Type 2 SPDs.

2.04 LIGHTING AND DISTRIBUTION PANELBOARD REQUIREMENTS

A. The SPD application covered under this section includes lighting and distribution
panelboards. The SPD units shall be tested and demonstrate suitability for
application within ANSI/IEEE C62.41 Category B environments.

1.

6.
7.

The SPD shall not limit the use of through-feed lugs, sub-feed lugs, and sub-
feed breaker options.

SPDs shall be installed immediately following the load side of the main breaker.
SPDs installed in main lug only panelboards shall be installed immediately
following the incoming main lugs.

The panelboard shall be capable of re-energizing upon removal of the SPD.

The SPD shall be interfaced to the panelboard via a direct bus bar connection.
Alternately, an SPD connected to a 30A circuit breaker for disconnecting
purposes may be installed using short lengths of conductors as long as the
conductors originate integrally to the SPD. The SPD shall be located directly
adjacent to the 30A circuit breaker.

The SPD shall be included and mounted within the panelboard by the
manufacturer of the panelboard.

The SPD shall be of the same manufacturer as the panelboard.
The complete panelboard including the SPD shall be UL67 listed.

B. Sidemount Mounting Applications Installation (SPD mounted external to electrical
assembly)

1.

Lead length between the breaker and suppressor shall be kept as short as
possible to ensure optimum performance. Any excess conductor length shall be
trimmed in order to minimize let-through voltage. The installer shall comply with
the manufacturer's recommended installation and wiring practices.

C. Switchgear, Switchboard, MCC and Busway Requirements

1.

The SPD application covered under this section is for switchgear, switchboard,
MCC, and busway locations. Service entrance located SPDs shall be tested and
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demonstrate suitability for application within ANSI/IEEE C62.41 Category C
environments.

The SPD shall be of the same manufacturer as the switchgear, switchboard,
MCC, and busway

The SPD shall be factory installed inside the switchgear, switchboard, MCC,
and/or bus plug at the assembly point by the original equipment manufacturer

Locate the SPD on the load side of the main disconnect device, as close as
possible to the phase conductors and the ground/neutral bar.

The SPD shall be connected through a disconnect (30A circuit breaker). The
disconnect shall be located in immediate proximity to the SPD. Connection shall
be made via bus, conductors, or other connections originating in the SPD and
shall be kept as short as possible.

The SPD shall be integral to switchgear, switchboard, MCC, and/or bus plug as a
factory standardized design.

All monitoring and diagnostic features shall be visible from the front of the
equipment.

2.05 ENCLOSURES

A. All enclosed equipment shall have NEMA 1 general purpose enclosures, unless
otherwise noted. Provide enclosures suitable for locations as indicated on the
drawings and as described below:

PART 3

1.

NEMA 1 - Constructed of a polymer (units integrated within electrical
assemblies) or steel (sidemount units only), intended for indoor use to provide a
degree of protection to personal access to hazardous parts and provide a degree
of protection against the ingress of solid foreign objects (falling dirt).

NEMA 4 — Constructed of steel intended for either indoor or outdoor use to
provide a degree of protection against access to hazardous parts; to provide a
degree of protection of the equipment inside the enclosure against ingress of
solid foreign objects (dirt and windblown dust); to provide a degree of protection
with respect to the harmful effects on the equipment due to the ingress of water
(rain, sleet, snow, splashing water, and hose directed water); and that will be
undamaged by the external formation of ice on the enclosure. (sidemount units
only)

NEMA 4X — Constructed of stainless steel providing the same level of protection
as the NEMA 4 enclosure with the addition of corrosion protection. (sidemount
units only)

EXECUTION

3.01 EXAMINATION

3.02 FACTORY TESTING
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A. Standard factory tests shall be performed on the equipment under this section. All
tests shall be in accordance with the latest version of NEMA and UL standards.

3.03 INSTALLATION
A. The Contractor shall install all equipment per the manufacturer's recommendations
and the contract drawings.

3.04 WARRANTY

A. The manufacturer shall provide a full ten (10) year warranty from the date of
shipment against any SPD part failure when installed in compliance with
manufacturer's written instructions and any applicable national or local code.

END OF SECTION 264313
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SECTION 311000 - CLEARING AND GRUBBING

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

All clearing and grubbing shall be performed in accordance with the requirements of
Section 110 of the F.D.O.T. Standard Specifications, except as directed by the
Engineer.

Scope of work to include but not be limited to, the removal of all rigid, asphalt
pavement, Portland cement concrete pavement, curb, curb and gutter, ditch pavement,
sidewalk, driveway aprons, concrete slabs, concrete structures, brick, fences, gravity
walls, retaining walls, pipes, etc.

Clearing and Grubbing shall also include the removal of existing pavement and base
course and backfilling with suitable material, as shown in the construction plans.
Removal of the existing roadway shall also include the proper disposal of the removed
materials as specified above.

Basis of Payment

All work and incidental costs required to perform clearing and grubbing as herein
specified will be paid for at the contract lump sum price.

Payment shall be made under:
Pay Item:

311000-1 Clearing and Grubbing Lump Sum (LS)

END OF SECTION 311000

311000 - 1
CLEARING AND GRUBBING
Florida Engineering Group, Inc. — October 12, 2016



Orange County Convention Center SECTION 312000
North-South Building Exterior Show Power Upgrades Permit Documents

SECTION 312000 - EXCAVATION AND GRADING

PART 1 - GENERAL

1.1 SUMMARY

A.  All excavation and embankment work shall conform to the requirements of Section 120
of the F.D.O.T. "Standard Specifications", and the provisions of this section, except as
directed by the Engineer.

1.2 Basis of Payment
A. Subsoil Excavation will be paid for at the contract price per lump sum price.

1. Payment shall constitute full compensation for all work described herein and in
the Special Provisions and shall include the excavation and disposal of muck, clay,
rock, or any other material that is unsuitable in its original position and that is
excavated below the finished grading template. Work under this pay item shall also
include the excavation of all suitable material within the specified limits as
necessary to excavate the unsuitable material. The bottom of the finished grading
template shall be considered to be the top of the finished base, shoulders, and
slopes for stabilized bases and the finished shoulder and slope lines and bottom of
base or rigid pavement for rigid pavement or all other bases. Payment shall also
include the provision, placement, shaping, and compaction of suitable backfill
material to replace the removed unsuitable material up to the original grade line or
to the bottom of the proposed roadway base material, whichever is lower.

B. Excavation, Embankment and Grading will be paid for at the contract lump sum price.

2. Payment shall constitute full compensation for all work described herein and in
the Special Provisions and shall include grading of shoulders, graded road
connections, slopes, compaction, final dressing, subsoil excavation, replacement
material and all work required for completing the project that is not paid for under
the other pay items. Also included are removals and off-site disposal or on-site
utilization of all materials, structures, abandoned utilities and obstructions as
directed by the Engineer.

C. Payment shall be made under:
Pay Item:
312000-1 — Excavation and Grading Lump Sum (LS)

END OF SECTION 312000
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SECTION 321110 - EROSION CONTROL

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

Prevention, control and abatement of erosion and water pollution shall conform to the
requirements of Section 104 of the Standard Specifications, National Pollution
Discharge Elimination System (NPDES) requirements, except as modified by these
Technical Provisions or as directed by the Engineer.

The Contractor shall present at the Preconstruction Conference its Storm Water
Pollution Prevention Plan (SWPPP) and a separate schedule to manage erosion and
water pollution. This schedule shall include a complete outline of the proposed
construction of all erosion and pollution control and abatement items required.

The Contractor shall be responsible for the preparation and submittal of the Notice of
Intent (NOI) and Notice of Termination (NOT) to the Florida Department of
Environmental Protection (FDEP) and shall obtain the FDEP Generic Permit for
Stormwater Discharge from Large and Small Construction Activities.

Basis of Payment

All work and incidental costs required to comply with the articles of this specification
will be paid at the contract lump sum price for Prevention, Control and Abatement of
Erosion and Water Pollution.

Payment will be made under:

Pay Item:

321110-1 Erosion Control Lump Sum (LS)

END OF SECTION 321110
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SECTION 321200 - STABILIZED SUBGRADE

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

All work shall be performed in accordance with the requirements of Section 160 of the
F.D.O.T. Standard Specifications (Stabilizing) and shall be constructed to the limits,
thickness, and specified limerock bearing ratio as shown on the plans, except as
directed by the Engineer.

Method of Measurement

Quantities of stabilized subgrade measured for payment under this Section shall be the
total satisfactorily installed stabilized subgrade as a Lump Sum.

Basis of Payment

Stabilized subgrade will be paid for at the Lump Sum cost for the total installed and
accepted area and shall include the cost of furnishing and hauling additional stabilizing
materials required, and all mixing, shaping and compacting of the stabilized area. The
increased thickness of the Type B stabilization under curb and gutter sections shall be
considered incidental and included in the contract unit price.

Payment shall be made under:

Pay Item:

321200-1  Type B Stabilization (12”) (Min LBR40)  Lump Sum (LS)

END OF SECTION 321200
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SECTION 321205 - LIMEROCK BASE

1.1 SUMMARY
A.  All Limerock Base work and Bituminous Priming shall be performed in accordance with
the requirements of Sections 200 and 300 of the F.D.O.T. Standard Specifications,
except as directed by the Engineer.
B. Limerock Base shall be used for the construction of roadway, and shall include
stabilized subgrade as shown in the plans.
1.2 Method of Measurement
A.  Quantities of Limerock Base to be measured for payment under this Section shall be
the total base in place, completed and accepted.

1.3 Basis of Payment

A. Limerock base will be paid for at the contract lump Sum cost installed and accepted
and shall include the cost of furnishing and installing bituminous primers.

Payment shall be made under:
Item No:

321205-1 Limerock Base (LBR 100) (Primed) Lump Sum (LS)

END OF SECTION 321205
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SECTION 321216 - SUPERPAVE ASPHALTIC CONCRETE
1.1 GENERAL

A. Work specified in this Provision consists of the application of Asphaltic
Concrete structural courses properly produced and laid upon a prepared and
accepted base in accordance with these specifications and in conformity with
the lines, grades, thicknesses and cross-sections provided in the plans. Base
preparation and Asphaltic Concrete Friction Courses are covered under
separate provisions.

B. This Provision is intended to stand alone for the production and placement of
structural course asphalt and replaces Sections 330 and 334 of the FDOT
Standard Specifications for Road and Bridge Construction except when specific
references are made to these or other Sections. Any references to FDOT
Specification Sections shall mean the latest FDOT Standard Specifications for
Road and Bridge Construction, including Supplements. Any incorrect
references to or conflicts with the FDOT specifications, test methods, or
standards shall be brought to the attention of the Engineer for clarification.

C. The Engineer will have the right to disapprove of any material or process that
does not conform to these specifications.

D. The Contractor shall document all QC procedures, Process Control, inspection,
and all test results and make them available for review by the Engineer
throughout the Contract duration.

E. All test methods designated as FM refer to the FDOT Florida Sampling and
Testing Methods.

1.2 CONTRACTOR QUALITY CONTROL REQUIREMENTS

A. GENERAL: The Contractor shall be responsible for the overall quality of the
materials and workmanship of the work covered under this Provision.

1. Ensure that the qualifications and certifications of personnel and
laboratories are maintained throughout the Contract duration. Provide
proof of qualifications and all applicable certifications to the County prior
to construction operations commencing. Notify the County immediately
when there is a change in any qualification or certification during the
Contract duration.

B. PERSONNEL

1. Provide personnel who are both qualified and certified in all activities
related to asphalt mix production at the plant and placement on the
roadway, especially for the sampling, testing and inspection of materials
and construction activities. At a minimum, a certified Paving Level Il
technician shall be present on site at all times during paving operations.
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Provide documentation to the Engineer that the personnel responsible for
the production and placement of asphalt products under the Contract are
qualified and certified.

C. TESTING LABORATORY

1. Furnish or have furnished a fully equipped asphalt laboratory (permanent
or portable) at the production site. Provide documentation to the Engineer
that any Laboratory used is FDOT qualified and certified.

D. EQUIPMENT

1. Provide equipment and methods conforming to Section 320 of the FDOT
Standard Specifications for Road and Bridge Construction. Provide a
sufficient number of trucks to transport the asphalt mixture from the plant
to the job site such that paving of each lane can proceed in one smooth
uninterrupted operation. In determining the number of trucks required the
Contractor shall consider the capacity of the trucks, the length of the
approved haul route from the plant to the job site, traffic conditions,
weather conditions, and any other factors that could impact the round trip
travel time. Stopping the paver to wait for trucks bringing the asphalt
mixture will not be acceptable. In addition to meeting the requirements in
Section 320-5, the paving machine shall be capable of pushing the
asphalt truck as it dumps the asphalt mixture into the hopper. Stopping
the paving machine to allow the next asphalt truck to back up to it to fill
the hopper is not an acceptable procedure, and shall not be allowed.

2. Unless otherwise approved by the Engineer, the paving machine shall
weigh a minimum of 26,000 pounds.

E. MINIMUM QUALITY CONTROL REQUIREMENTS

1. Stockpiles: Ensure each aggregate component is placed in an individual
stockpile, and separated from adjacent stockpiles, either by space or by a
system of bulkheads. Prevent the intermingling of different materials in
stockpiles. Form and maintain stockpiles in a manner that will prevent
separation, contamination, segregation, etc. Identify each individual
stockpile, including RAP, as shown on the mix design.

2. Incoming Aggregate: Obtain gradations and bulk specific gravity (Gsb)
values from aggregate supplier for reference; determine the gradation of
all component materials; routinely compare gradations and Gsb values to
mix design.

3. Cold Bins: Calibrate the cold gate/feeder belt for each material; determine
cold gate/feeder belt settings; observe operation of cold feeder for
uniformity.

4. Dryer: Observe pyrometer for aggregate temperature control; observe
efficiency of the burner.
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5. For Batch Plants: Determine percent used and weight to be pulled from
each bin to assure compliance with Mix Design, check mixing time, and
check operations of weigh bucket and scales.

6. For Drum Mixer Plants: Determine aggregate moisture content, and
calibrate the weigh bridge on the charging conveyor.

7. Control Charts: Plot and keep charts updated daily for all Quality Control
Sampling and Testing and post in the asphalt lab where they can be
seen. Maintain the following charts:

a. Sample test results for the following: No. 8 sieve, No. 200 sieve,
asphalt binder content, air voids, and density.

b. Gradation of incoming aggregate.

C. Gradation and asphalt content of RAP.

d.  Any other test result or material characteristic (as determined by the
Contractor) necessary for process control.

8. The above listed minimum activities are to be considered normal activities
necessary to control the production of hot mix asphalt at an acceptable
quality level. It is recognized, however, that depending on the type of
process or materials, some of the activities listed may not be necessary
and in other cases, additional activities may be required. The frequency of
these activities will also vary with the process and the materials. When
the process varies from the defined process average and variability
targets, the frequency of these activities will be increased until the proper
conditions have been restored.

F.  MINIMUM PROCESS CONTROL TESTING REQUIREMENTS

1. Asphalt Plant

a. Hot Mix Asphalt: Determine the asphalt binder content; mix
gradation and volumetric properties at a minimum frequency of one
per day. In the event that the daily production exceeds 1,000 tons,
perform these tests a minimum of two times per day.

b. Aggregate (Including RAP): One sample per 1,000 tons of incoming
material as it is stockpiled for gradation. The testing of RAP material
shall include the determination of asphalt binder content and
gradation of extracted aggregate.

C. Monitor the mix temperature for the first five loads and every fifth
load thereafter.

d. Monitor the aggregate moisture content from stockpiles or
combined cold feed aggregate - one per day.

e. Other tests (as determined necessary by the Contractor) for
process control.

2. Roadway
a. Monitor the mix temperature for the first five loads and every fifth
load thereafter.
b. Monitor the prime/tack spread rate as needed to control operations
and ensure that it meets or exceeds the target spread rate.
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1.3

C. Monitor the pavement cross slope at a frequency necessary to fulfill
the requirements of the plans and section 334-3.10.3 below, and
identify a system to control the cross slope of each pavement layer
during construction.

d. Monitor the mix spread rate at the beginning of each day’s
production, and as needed to control the operations, at a minimum
of once per 200 tons placed to ensure that the spread rate meets or
exceeds the target spread rate. When determining the spread rate,
use an average of five truckloads of mix.

e. Monitor mat placement thickness every 25’ to ensure the minimum
design thickness is met.

f. Monitor the pavement temperature with an infrared temperature
device. Monitor the roadway density with either 6 inch diameter
roadway cores, a nuclear density gauge, or other density measuring
device, at a minimum frequency of once per 1,500 feet of
pavement. When the layer thickness is greater than or equal to 1
inch (or the spread rate is greater than or equal to 105 Ib/yd2) and
an approved rolling pattern may be used in lieu of density testing,
monitor the density (for informational purposes only) by cutting and
testing a 6 inch diameter core at a minimum frequency of three
cores per day. Maintain daily records of the testing results and
make them available for review by the Engineer throughout the life
of the Contract.

g. Monitor the pavement smoothness with a 15-foot rolling
straightedge as required by section 334-3.10.4 below.

GENERAL CONSTRUCTION REQUIREMENTS
DESCRIPTION

1. Construct plant-mixed hot bituminous pavements. Establish and maintain
a quality control system in accordance with section 2 above that provides
assurance that all materials, products and completed construction
submitted for acceptance meet Contract requirements.

LIMITATIONS OF OPERATIONS

1. Weather Limitations: Do not transport asphalt mix from the plant to the
roadway unless all weather conditions are suitable for the laying
operations.

2. Limitations of Laying Operations:

a. General: Spread the mixture only when the surface upon which it is
to be laid has been previously prepared, is intact, firm, and properly
cured, and is substantially dry. Do not place friction course until the
adjacent shoulder area has been dressed and grassed.

b. Temperature: Spread the mixture only when the air temperature in
the shade and away from artificial heat is at least 40°F and rising for
layers greater than 1 inch in thickness and at least 45°F and rising
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for layers 1 inch or less in thickness (including leveling courses).
The minimum temperature requirement for leveling courses with a
spread rate of 50 Ib/yd2 or less is 50°F and rising.

C. Wind: Do not spread the mixture when the wind is blowing to such
an extent that proper and adequate compaction cannot be
maintained or when sand, dust, etc., are being deposited on the
surface being paved to the extent that the bond between layers will
be diminished.

d. Night Paving: Provide sufficient lighting for night operations.

C. 3.3 ROADWAY SURFACE PREPARATION

1. Cleaning: Prior to the laying of the mixture, clean the surface of the base
or pavement to be covered of all loose and deleterious material by the
use of a vacuum truck. Power brooms or blowers may be used when the
use of a vacuum truck is impractical, supplemented by hand brooming
where necessary.

2. Patching and Leveling Courses: Where an asphalt mix is to be placed on
an existing pavement or old base which is irregular, or wherever the plans
indicate, bring the existing surface to proper grade and cross-section by
the application of patching or leveling courses. Wherever a patch is
required, the width shall be taken out to the full width of each lane
affected and the length shall extend far enough longitudinally to fully
encompass the affected area. The existing pavement receiving a patch or
leveling course shall be milled as shown on the plans or as required by
the Engineer.

3.  Application Over Surface Treatment: Where an asphalt mix is to be
placed over a newly constructed surface treatment, sweep and dispose of
all loose material from the paving area.

4. Coating Surfaces of Contacting Structures: Paint all structures which will
be in actual contact with the asphalt mixture, with the exception of the
vertical faces of existing pavements and curbs or curb and gutter, with a
uniform coating of asphalt cement to provide a closely bonded, watertight
joint.

5. Tack Coat:

a. Tack Coat Required: Apply a tack coat, meeting the requirements of
Section 300 in the FDOT Standard Specifications for Road and
Bridge Construction, on existing pavement structures that are to be
overlaid with an asphalt mix and between successive layers of all
asphalt mixes. The use of Trackless Polymer Modified Asphalt
Emulsion Tack Coat (MTSS-1HM) is not allowed unless approved
by the Engineer.

b. Tack Coat at Engineer’s Option: Apply a tack coat on the following
surfaces only when so directed by the Engineer:

1) Freshly primed bases.
2)  Surface treatment.
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D. ASPHALT PLANT PREPARATION

1. Asphalt Cement
a. Asphalt cement is delivered to the asphalt plant at a temperature
not to exceed 370°F.
b.  Asphalt cement is maintained in storage within a range of 230 to
370°F in advance of mixing operations.
C. Constant heating is maintained within these limits, and that high
fluctuations in temperature during a day’s production is avoided.

2. Aggregate Blending:
a. All aggregates to be blended or proportioned are placed in separate
bins at the cold hopper.
b. Proportioning is performed by means of securely positioned
calibrated gates or other approved devices.

3.  Aggregate Cold Bins:

a. Bin compartments are constructed to prevent any spilling or
leakage of aggregate from one bin to another.

b. Bin compartments have the capacity and design to permit a uniform
flow of aggregates.

C. Bin compartments are mounted over a feeder of uniform speed,
which will deliver the specified proportions of aggregate to the drier.

d. Bins are equipped with vibrators to ensure a uniform flow of
aggregate at all times.

e. Each bin compartment is provided with a gate which is adjustable in
the vertical direction.

f. Gates can be held securely at any specified vertical opening.

g. Gates are equipped with a measuring device for measuring the
vertical opening of the gates from a horizontal plane level with the
bottom of the feeder.

4. Mineral Filler:
Mineral filler (if required in the mix design) is fed or weighed in separately from
the other aggregates.

5. Aggregate Heating and Drying:
a.  Aggregates are heated and dried before screening.
b. The temperature of the aggregates is controlled so that the
temperature of the completed mixture at the plant falls within the
permissible range allowed by this Section.

6.  Aggregate Screening:
a. Oversized pieces of aggregate are removed by the use of a
scalping screen.
b. Oversized material is not returned to the stockpile for reuse unless
it has been crushed and reprocessed into sizes that will pass the
scalping screen.
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C. The quantity of aggregates being discharged onto the screens does
not exceed the capacity of the screens to actually separate the
aggregates into the required sizes.

d. A maximum of 10% plus-10 material in the minus-10 bin is
maintained.

E. MIXTURE PREPARATION

1. Batch Mixing: The dried aggregates and mineral filler (if required),
prepared as specified and proportioned to meet the verified mix design,
shall be conveyed to the empty mixer. The accurately measured hot
asphalt binder shall be introduced into the mixer simultaneously with, or
after, the hot aggregates. The blended materials shall be continuously
mixed until thoroughly uniform with all particles fully coated. The mixing
time begins when the measuring devices for both the asphalt and the
aggregates indicate that all the material is in the mixer, and continues
until the material begins to leave the mixing unit. In no case will the
mixing time be less than 35 seconds.

2. Continuous Mixing: The dried aggregates and mineral filler (if required),
prepared as specified and proportioned to meet the verified mix design,
shall be introduced into the mixer in synchronization with the accurate
feeding of the hot asphalt cement. The blended materials shall be
sufficiently mixed until thoroughly uniform with all particles fully coated.

3. Mix Temperature: The ingredients of the mix shall be heated and
combined in such a manner as to produce a mixture with a temperature,
when discharged from the pugmill or surge bin, which is within the master
range as defined below.

a. The temperature of the completed mixture shall be determined
using a quick-reading thermometer through a hole in the side of the
loaded truck immediately after loading. A 1/4 inch hole on both
sides of the truck body within the middle third of the length of the
body, and at a distance from 6 to 10 inches above the surface
supporting the mixture shall be provided.

b. The normal frequency for taking asphalt mix temperatures will be
for each day, for each design mix on the first five loads and once
every five loads thereafter. The temperature of the asphalt mix at
the plant and at the roadway shall be taken at the normal frequency
before the mix is placed. The temperature shall be recorded on the
front of the respective delivery ticket. The Engineer shall review the
plant and roadway temperature readings and may take additional
temperature measurements at any time.

C. The master range for all mix designs will be the established
temperature from the mix design +30°F. Reject for use on the
project any load or portion of a load of asphalt mix at the plant or at
the roadway with a temperature outside of this master range. The
Engineer will be immediately notified of the rejection.

d. If any single load at the plant or at the roadway is within the master
range but differs from the established mix temperature by more
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than +25°F or if the average difference of the temperature
measurements from the established mix temperature for five loads
exceeds +15°F, the temperature of every load will be monitored
until the temperature falls within the specified tolerance range in
Table 334-1; at this time the normal frequency may be resumed.
Table 1
Temperature Tolerance From Verified Mix Design
Any Single Measurement
+25°F
Average of Any Five Consecutive Measurements
+15°F

4. Maximum Period of Storage: The maximum time that any mix may be
kept in a hot storage or surge bin shall be 72 hours.

5. Contractor's Responsibility for Mixture Requirements: Produce a
homogeneous mixture, free from moisture and with no segregated
materials, that meets all specification requirements. Also apply these
requirements to all mixes produced by the drum mixer process and all
mixes processed through a hot storage or surge bin, both before and after
storage.

F.  MIXTURE TRANSPORT

1. Transport the mixture in tight vehicles previously cleaned of all foreign
material. After cleaning, thinly coat the inside surface of the truck bodies
with soapy water or an asphalt release agent as needed to prevent the
mixture from adhering to the beds. Do not allow excess liquid to pond in
the truck body. Do not use diesel fuel or any other hazardous or
environmentally detrimental material as a coating for the inside surface of
the truck body. Cover each load during cool and cloudy weather and at
any time there is a probability of rain.

G. MIXTURE PLACEMENT

1. Requirements Applicable to All Mixture Types:

a. Alignment of Edges: Lay all asphalt concrete mixtures, including
leveling courses, other than the pavement edge just adjacent to
curb and gutter or other true edges, by the stringline method to
obtain an accurate, uniform alignment of the pavement edge.
Control the unsupported pavement edge to ensure that it will not
deviate more than +1.5 inches from the stringline.

b. Temperature of Spreading: Maintain the temperature of the mix at
the time of spreading within the master range as defined in 334-
3.5.3.

C. Rain and Surface Conditions: Immediately cease transportation of
asphalt mixtures from the plant when rain begins at the roadway.
Do not place asphalt mixtures while rain is falling, or when there is
standing water on the surface to be covered. Once the rain has
stopped and water has been removed from the tacked surface to
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the satisfaction of the Engineer and the temperature of the mixture
caught in transit still meets the requirements as specified in 334-
3.7.1.2, the Contractor may then place the mixture caught in transit.

d. Speed of Paver: Establish the forward speed of the asphalt paver
based on the rate of delivery of the mix to the roadway but not
faster than the optimum speed needed to adequately compact the
pavement.

e. Number of Crews Required: For each paving machine operated,
use a separate crew, each crew operating as a full unit. The
technician who will be in charge of all paving operations shall be
state approved and properly certified as deemed appropriate by the
Engineer. The Contractor’'s technician in charge of the paving
operations may be responsible for more than one crew but must be
physically accessible to the Engineer at all times when placing mix.

f. Checking Depth of Layer: Check the depth of each layer at frequent
intervals, and make adjustments when the thickness deviates from
the design thickness. When making an adjustment, allow the paving
machine to travel a minimum distance of 32 feet to stabilize before
the second check is made to determine the effects of the
adjustment.

g. Hand Spreading: In limited areas where the use of the spreader is
impossible or impracticable, the Contractor may spread and finish
the mixture by hand.

h. Straightedging and Back-patching: Straightedge and backpatch
after obtaining initial compaction and while the material is still hot.

2. Requirements Applicable to Courses Other Than Leveling:

a. Spreading and Finishing: Upon arrival, dump the mixture in the
approved mechanical spreader, and immediately spread and strike-
off the mixture to the full width required, and to such loose depth for
each course that, when the work is completed, the required
specified thickness is placed. Carry a uniform amount of mixture
ahead of the screed at all times.

b. Thickness of Layers: Construct each course of Type SP mixture in
layers of thickness as shown in Section 334-4.1.3.

C. Laying Width: For regular roadways, pave to the full lane width,
except in areas where physically constrained. For other applications
such as sidewalks, provide a spreader capable of placing and
screeding to the plan width. If necessary due to the traffic
requirements, lay the mixture in strips in such a manner as to
provide for the passage of traffic. As an option, where the road is
closed to ftraffic, lay the mixture to the full width with machines
traveling in echelon. Plan longitudinal joints such that they are not
placed where a permanent wheel path will occur.

d. Correcting Defects: Before starting any rolling, check the surface.
Correct any irregularities; remove all drippings, fat sandy
accumulations from the screed, and fat spots from any source; and
replace them with satisfactory material. Do not skin patch. When
correcting a depression while the mixture is hot, scarify the surface
and add fresh mixture.
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3. Requirements Applicable Only to Leveling Courses:

a. Patching Depressions: Before spreading any leveling course, fill all
depressions in the existing surface more than 1 inch deep by spot
patching with leveling course mixture, and then compact them
thoroughly.

b.  Spreading Leveling Courses: Place all courses of leveling by the
use of two motor graders, equip one with a spreader box. Other
types of leveling devices may be used if approved by the Engineer.

C. Rate of Application: When using Type SP-9.5 (fine graded) for
leveling, do not allow the average spread of a layer to be less than
50 Ib/yd2 or more than 75 Ib/yd2. The quantity of mix for leveling
shown in the plans represents the average for the entire project.

H. MIXTURE COMPACTION

1. Equipment and Sequence:

a. For each paving or leveling train in operation, furnish a separate set
of rollers, with their operators.

b. Select equipment, sequence, and coverage of rolling to meet the
specified mix design density. The coverage is the number of times
the roller passes over a given area of pavement.

C. Regardless of the rolling procedure used, complete the final rolling
before the surface temperature of the pavement drops to the extent
that effective compaction may not be achieved or the rollers begin
to damage the pavement.

2. Standard Rolling Procedure

a. Seal Rolling: Provide two coverages with a tandem steel-wheeled
roller, weighing 5 to 12 tons, following as close behind the spreader
as possible without pick-up, undue displacement, or blistering of the
material. Use static mode only for all compaction. No vibration will
be allowed.

b. Intermediate rolling: Provide five coverages with a self-propelled
pneumatic-tired roller, following as close behind the seal rolling
operation as the mix will permit.

C. Final rolling: Provide one coverage with a tandem steel-wheeled
roller (static mode only), weighing 5 to 12 tons, after completing the
seal rolling and intermediate rolling, but before the surface
pavement temperature drops to the extent that effective compaction
may not be achieved or the rollers begin to damage the pavement.
For patching and leveling courses, the first structural layer placed
on a milled surface, and on the first overbuild course, use only a
self-propelled pneumatic-tired roller.

The Contractor may use equipment, sequences, or coverages other
than those specified in the standard rolling procedure if so
authorized by the Engineer.

3. Compaction at Crossovers, Intersections, etc.
a. When using a separate paving machine to pave the crossovers,
compact the crossovers with one, 8 to 12 ton tandem steel roller
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(static mode only). If placing crossovers, intersections, and
acceleration and deceleration lanes with the main run of paving,
also use a traffic roller to compact these areas.

4. Rolling Procedures:

a. Ensure that the initial rolling is longitudinal.

b. Where the lane being placed is adjacent to a previously placed
lane, pinch or roll the center joint prior to the rolling of the rest of the
lane.

C. Roll across the mat, overlapping the adjacent pass by at least 6
inches. Roll slowly enough to avoid displacement of the mixture,
and correct any displacement at once by the use of rakes and the
addition of fresh mixture if required.

d. Continue final rolling to eliminate all roller marks.

5. Number of Pneumatic-tired Rollers Required

a. Use a sufficient number of self-propelled pneumatic-tired rollers to
ensure that the rolling of the surface for the required number of
passes does not delay any other phase of the laying operation and
does not result in excessive cooling of the mixture before
completing the rolling. In the event that the rolling falls behind,
discontinue the laying operation until the rolling operations are
sufficiently caught up.

6. Compaction of Areas Inaccessible to Rollers
a. Use hand tamps or other satisfactory means to compact areas
which are inaccessible to a roller, such as areas adjacent to curbs,
headers, gutters, bridges, manholes, etc.

7. Correcting Defects

a. Do not allow the rollers to deposit gasoline, oil, or grease onto the
pavement. Remove and replace any areas damaged by such
deposits as directed by the Engineer. While rolling is in progress,
test the surface continuously, and correct all discrepancies to
comply with the surface requirements.

b. Remove and replace all drippings, fat or lean areas, and defective
construction of any description. Remedy depressions that develop
before completing the rolling by loosening the mixture and adding
new mixture to bring the depressions to a true surface. Should any
depression remain after obtaining the final compaction, remove the
full depth of the mixture, and replace it with sufficient new mixture to
form a true and even surface.

C. Correct all high spots, high joints, and honeycombing as directed by
the Engineer.

d. Remove and replace any mixture remaining unbonded after rolling.
Correct all defects prior to laying the subsequent course.

3.9 JOINTS
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1. General: When laying fresh mixture against the exposed edges of joints
(trimmed or formed as provided below), place it in close contact with the
exposed edge to produce an even, well-compacted joint after rolling.

2. Transverse Joints: Place the mixture as continuously as possible. Do not
pass the roller over the unprotected end of the freshly laid mixture except
when discontinuing the laying operation long enough to permit the mixture
to become chilled.

a. When thus interrupting the laying operation, construct a transverse
joint by cutting back on the previous run to expose the full depth of
the mat.

3. Longitudinal Joints: For all layers of pavement except the leveling course,
place each layer so that longitudinal construction joints are offset 6 to 12
inches laterally between successive layers. The Engineer may waive this
requirement where offsetting is not feasible due to the sequence of
construction.

J.  SURFACE REQUIREMENTS

1. General
a. Construct a smooth pavement with good surface texture and the
proper cross-slope.

2. Texture of the Finished Surface of Paving Layers:

a. Produce a finished surface of uniform texture and compaction with
no pulled, torn, raveled, crushed or loosened portions and free of
segregation, bleeding, flushing, sand streaks, sand spots, or
ripples. Correct any area of the surface that does not meet the
foregoing requirements in accordance with THIS SECTION.

b. Do not use asphalt concrete mixtures containing aggregates that
cause a different color appearance in the final wearing surface in
sections less than 1 mile in length and across the full width of the
roadway unless approved by the Engineer.

3. Cross Slope
a. Construct a pavement surface with cross slopes in compliance with
the requirements of the Contract Documents. Furnish a level with a
minimum length of 4 feet or a digital measuring device approved by
the Engineer for the control of cross slope. Make this level or
measuring device available at the jobsite at all times during paving
operations. Utilize electronic transverse screed controls on the
paving machine (unless directed otherwise by the Engineer) to
obtain an accurate transverse slope of the pavement surface.
b. Quality Control Checks:
1)  Measure the cross slope of the pavement surface by placing
the measuring device perpendicular to the roadway
centerline. Report the cross slope to the nearest 0.1%.
Record all the measurements on an approved form and
submit to the Engineer for documentation.
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2)  Measure the cross slope at a minimum frequency of one
measurement every 100 feet during paving operations to
ensure that the cross slope is uniform and in compliance with
the design cross slope. When the difference between the
measured cross slope and the design cross slope exceeds
10.2% for travel lanes (including turn lanes) or +0.5% for
shoulders, make all corrections immediately to bring the cross
slope into the acceptable range.

C. When the cross slope is consistently within the acceptable range,
upon the approval of the Engineer, the frequency of the cross slope
measurements can be reduced to one measurement every 250 feet
during paving operations.

d. For intersections, tapers, crossovers, transitions at beginning and
end of project and similar areas, adjust the cross slope to match the
actual site conditions or as directed by the Engineer.

4. Pavement Smoothness: Construct a smooth pavement meeting the
requirements of this Specification. The County will provide a
representative to be present when smoothness testing is performed.

a. General: Furnish a 15 foot manual and a 15 foot rolling straightedge
meeting the requirements of FM 5-509. Make them available at the
job site at all times during paving operations. Obtain a smooth
surface on all pavement courses placed, and then straightedge all
final structural and friction course layers in accordance with
3.10.4.5.

b. Test Method: Perform all straightedge testing in accordance with
FM 5-509 with one pass of the rolling straightedge operated along
the outside wheel path of each lane being tested. The Engineer
may require additional testing at other locations within the lane.

C. Traffic Control: Provide traffic control in accordance with 334-3.2
and FDOT Design Standard Indices (600 series as applicable)
during all testing. When traffic control cannot be provided in
accordance with the applicable indices, submit an alternative Traffic
Control Plan. The cost of this traffic control is included in the
Contract bid prices for other pay items.

d.  Quality Control Checks:

1)  General: Straightedge the final Type SP structural layer and
friction course layer with a rolling straightedge. Test all
pavement lanes and ramps where the width is constant using
a rolling straightedge and document all deficiencies on a form
approved by the Engineer. Notify the Engineer of the location
and time of all straightedge checks a minimum of 48 hours
before beginning. Testing shall be conducted by a certified
Paving Level | or higher technician. Maintain a field record
during testing on a form approved by the Engineer identifying
the areas tested and listing the location and degree of all
deficiencies found. The field record shall be signed by the
technician conducting the test and the Engineer or Engineer’s
Representative observing the test.
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2) Rolling Straightedge Exceptions: Testing with the rolling
straightedge will not be required in the following areas:
intersections, tapers, crossovers, parking lots and similar
areas. In addition, testing with the rolling straightedge will not
be performed on the following areas when they are less than
50 feet in length: turn lanes, acceleration/deceleration lanes
and side streets. However, correct any individual surface
irregularity in these areas that deviates from the plan grade in
excess of 3/8 inch as determined by a 15 foot manual
straightedge, and that the Engineer deems to be
objectionable, in accordance with 334-3.10.5. In addition, the
Engineer may also waive the straightedging requirements on
ramps and superelevated sections where the geometrical
orientation of the pavement results in an inaccurate
measurement with the rolling straightedge.

3) Intermediate Layers: Straightedge all intermediate Type SP
layers (structural and overbuild) as necessary to construct a
smooth pavement.

a) On roadways with a design speed 50 miles per hour or
greater, when an intermediate Type SP layer will be
opened to ftraffic, straightedge the pavement with a
rolling straightedge and correct all deficiencies in
excess of 3/8 inch within 72 hours of placement, unless
directed otherwise by the Engineer. Correct all
deficiencies in accordance with 334-3.10.5.

4)  Final Type SP Structural Layer: Straightedge the final Type
SP structural layer with a rolling straightedge, either behind
the final roller of the paving train or as a separate operation.
The Engineer will verify the straightedge testing by observing
the Quality Control straightedging operations. Correct all
deficiencies in excess of 3/16 inch in accordance with 334-
3.10.5, and retest the corrected areas prior to placing the
friction course.

a) For bicycle paths, straightedge the final structural layer
with a rolling straightedge, either behind the final roller
of the paving train or as a separate operation. Correct
all deficiencies in excess of 5/16 inch in accordance
with 334-3.10.5. Retest all corrected areas. If the
Engineer determines that the deficiencies on the bicycle
path are due to field geometrical conditions, the
Engineer will waive corrections.

5)  Friction Course Layer:

a) Acceptance for pavement smoothness will be based on
verified Quality Control measurements using the rolling
straightedge. The Engineer will verify the straightedge
testing by observing the Quality Control straightedging
operations.

b) At the completion of all paving operations, straightedge
the friction course as a separate operation. As an
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exception, if approved by the Engineer, straightedge the
friction course behind the final roller of the paving train.
Correct all deficiencies in excess of 3/16 inch in
accordance with 334-3.10.5. Recheck all corrected
areas.

5.  Correcting Unacceptable Pavement: Correct all areas of unacceptable
pavement at no cost to the County. Correct deficiencies in the Type SP
structural layers or in the friction course by removing and replacing the full
depth of the layer, extending for a distance on either side of the defective
area as determined by the Engineer, but in no case less than 50 feet on
either side of the defective area for the full width of the paving lane. At the
discretion of the Engineer, removal and replacement of the entire limits of
the new pavement may be required.

K. 3.11 FINISHED SURFACE PROTECTION

1. Keep sections of newly compacted asphalt concrete, which are to be
covered by additional courses, clean until the successive course is laid.

2. Do not dump embankment or base material directly on the pavement.
Dress shoulders before placing the friction course on adjacent pavement.

3. Equip blade graders operating adjacent to the pavement during shoulder
construction with a 2 by 8 inch or larger board, or other attachment
providing essentially the same results, attached to their blades in such
manner that it extends below the blade edge in order to protect the
pavement surface from damage by the grader blade.

4. To prevent rutting or other distortion, protect sections of newly finished
dense graded friction course and the last structural layer prior to the
friction course from traffic until the surface temperature has cooled below
160°F.

5. The Contractor may use artificial methods to cool the pavement to
expedite paving operations. The County may direct the Contractor to use
artificial cooling methods when maintenance of traffic requires opening
the pavement to traffic at the earliest possible time.

L. STRIPING

1. Following final cooling and compaction of the mat and prior to opening to
traffic, place temporary painted traffic stripes in accordance with TP-710
and Standard Specification 710 on each paved surface that will receive
traffic, including intermediate structural courses, final structural courses
that will serve as the surface course, and friction courses. Following thirty
(30) days after placement of the final surface course, structural or friction,
place thermoplastic striping in accordance with TP-711 and Standard
Specification 711 and place raised reflective pavement markers. Final
pavement markings are subject to a 180 day observation period under
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1.4 SUPERPAVE ASPHALTIC CONCRETE

SECTION 321216

normal traffic. The observation period shall begin with the satisfactory
completion and acceptance of the work. The pavement markings shall
show no signs of failure due to blistering, excessive cracking, chipping,
discoloration, poor adhesion to the pavement, loss of reflectivity or
vehicular damage. The County reserves the right to check the color and
retroreflectivity within 30 days prior to the end of the observation period.
Replace, at no additional expense to the County, any pavement markings
that do not perform satisfactorily under traffic during the 180 day

observation

A. DESCRIPTION

1.

2.

3.

General:

period.

a. Construct a Superpave Asphaltic Concrete pavement using the type
of mixture specified in the Contract on a properly prepared and
accepted base. Superpave mixes are identified as Type SP-9.5,
Type SP-12.5 or Type SP-19.0.

b. Meet the requirements of 334-2 for personnel, plant, methods and
equipment. Meet the general construction requirements of 334-3.

Traffic Leve

Is:

a. The requirements for Type SP Asphaltic Concrete mixtures are
based on the design traffic level of the project, expressed in 18-Kip
Equivalent Single Axle Loads (ESAL’s). The traffic levels applicable
for this specification are as shown in Table 1.

Table 1
Superpave Traffic Levels
I;?/fef'lc Million ESAL’s Typical Applications
Local roads, county roads, and
A <0.3 city streets where truck traffic is
light or prohibited
B 0.3 to <3 Arterial roads, Collector roads,
access streets, medium duty city
C 3to0<10 streets and the majority of
county roadways

b. The traffic level(s) for the project are as specified in the Contract. A
Type SP mix one traffic level higher than the traffic level specified in
the Contract, up to a Traffic Level C mix, may be substituted at no
cost to the County. In situations where the design traffic level is not
specified in the Contract, a Traffic Level C mix shall be used.

Layers: Use only fine graded Superpave mixes.

a. Layer

1)

Thickness:

The allowable structural layer thicknesses for fine Type SP
Asphaltic Concrete mixtures are as follows:
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a) Type SP-9.5 3/4 — 1 1/2 inches

b) Type SP-12.5 11/2 -2 1/2 inches

c) Type SP-19.0 2- 3 inches

2) In addition to the minimum and maximum thickness
requirements, the following restrictions are placed on fine
mixes when used as a structural course:

a) Type SP-9.5 - Limited to the top two structural layers,
two layers maximum.

b) Type SP-12.5 - May not be used in the first layer of
courses over 3 1/2 inches thick, nor in the first layer of
courses over 2 3/4 inches thick on limited access
facilities.

c) Type SP-19.0 - May not be used in the final (top)
structural layer.

b. Additional Requirements: The following requirements also apply to
fine Type SP Asphaltic Concrete mixtures:

1)  When construction includes the paving of adjacent shoulders
(<5 feet wide), the layer thickness for the upper pavement
layer and shoulder shall be the same and paved in a single
pass, unless called for differently in the contract documents.

2)  All overbuild layers shall be Type SP Asphalt Concrete
designed at the traffic level as stated in the Contract. Use the
minimum and maximum layer thicknesses as specified above
unless called for differently in the contract documents. On
variable thickness overbuild layers, the minimum allowable
thickness may be reduced by 1/4 inch, and the maximum
allowable thickness may be increased 1/2 inch, unless called
for differently in the contract documents.

B. MIX COMPOSITION

1. General: Compose the asphalt mixture using a combination of aggregates
(coarse, fine or mixtures thereof), mineral filler, if required, and asphalt
binder material. Size, grade and combine the aggregate proportions to
meet the grading and physical properties of the approved mix design.
Aggregates from various sources may be combined.

2. Mix Design: Submit to the Engineer the proposed mix design and proof
that this mix design is on the FDOT District 5 accepted list. The Engineer
will verify with the FDOT District 5 Bituminous Engineer that the mix is on
the approved list. No mix design revisions will be allowed. A new design
mix will be required for any substitution of an aggregate product, binder,
or other design component unless approved by the Engineer. The
Engineer will consider any marked variations from mix design parameters
or any evidence of inadequate field performance of a mix design as
sufficient evidence that the properties of the mix design have changed,
and the Engineer will no longer allow the use of that mix design. Provide
certification from the plant (either in a statement on the delivery ticket or
on a separate sheet) that the mix provided is in conformance with the
design mix.
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3.  Additional Information: Provide the following information to the Engineer
with each FDOT approved mix design submitted for use:

a. The approved FDOT Mix Design Number.

b. The design traffic level and the design number of gyrations
(Ndesign).

C. The source and description of the materials to be used.

d. The FDOT source number product code of the aggregate
components furnished from an FDOT approved source.

e. The gradation and proportions of the raw materials as intended to
be combined in the paving mixture. The gradation of the component
materials shall be representative of the material at the time of use.
Compensate for any change in aggregate gradation in handling and
processing as necessary.

f. A single percentage of the combined mineral aggregate passing
each specified sieve. Degradation of the aggregate due to
processing (particularly -No. 200 [-75 ym]) should be accounted for
and identified for the applicable sieves.

g. The bulk specific gravity value for each individual aggregate (and
RAP) component, as identified in the FDOT aggregate control
program.

h. A single percentage of asphalt binder by weight of total mix
intended to be incorporated in the completed mixture, shown to the
nearest 0.1%.

i. A target temperature at which the mixture is to be discharged from
the plant and a target roadway temperature. Do not exceed a target
temperature of 340°F for modified asphalts and 315°F for
unmodified asphalts.

j- The physical properties achieved at four different asphalt binder
contents, one of which shall be at the optimum asphalt content, and
must conform to all specified physical requirements.

k. The ignition oven calibration factor.

C. MATERIALS

1. General Requirements: Meet the material requirements specified in
Division Il of the FDOT Standard Specifications for Road and Bridge
Construction. Specific references are as follows:

Coarse Aggregate: Stone, Slag, Crushed Gravel, Crushed Reclaimed

Portland Cement Concrete Pavement, Crushed Glass............ Section 901
Fine AQQregate ......ooooo i Section 902
Superpave PG Asphalt Binder .........cccccoooiiiiiiiiii e, Section 916-1

2. Superpave Asphalt Binder: Unless specified otherwise in the Contract,
use a PG 67-22 asphalt binder unless the use of a different binder or
recycling agent has been approved by the Florida Department of
Transportation and the Engineer for a particular mix design.

3. Use of Reclaimed Asphalt Pavement (RAP) Material:
a. General Requirements: Reclaimed Asphalt Pavement (RAP) may
be used as a component material of the asphalt mixture, with the
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exception of Friction Course mixes, subject to the following

requirements:

1)  Assume responsibility for the production and placement of
asphalt mixes which incorporate RAP as a component
material.

2)  Use only RAP that has been approved by the FDOT. Provide
documentation of the FDOT approval.

3)  Limit the amount of RAP material used in the mix to less than
20% by weight of total aggregate, unless otherwise approved
the Engineer.

4) Use any suitable means to prevent oversized RAP material
from showing up in the completed recycled mixture. Take
immediate corrective action if oversized RAP material
appears in the completed recycled mix.

5) Provide stockpiled RAP material that is reasonably consistent
in characteristics and contains no aggregate particles which
are soft or conglomerates of fines.

6) Provide RAP having a minimum average asphalt content of
4.0% by weight. The Engineer may sample the stockpile to
verify that this requirement is met.

D. ACCEPTANCE

1. General: The asphalt mixture will be accepted based on one of the
following methods as determined by the Engineer and/or the Contract
Documents:

a. Certification, Contractor Process Control Testing, and Acceptance
Testing by the Engineer
b. Other method(s) as determined by the Contract

2. Certification by the Contractor: Submit a Notarized Certification of
Specification Compliance letter by an officer of the company who is in
responsible charge of paving operations. The letter shall be submitted on
company letterhead to the Engineer and shall state that all material
produced and placed on the project was in substantial compliance with
the Specifications.

3. Contractor Process Control Testing: Provide supporting test data
documenting all quality and process control testing as described in 334-2
above. A pre-qualified Independent Laboratory as approved by the
Engineer may be utilized for the Process Control testing.

4. Acceptance Testing by the Engineer: The Engineer may employ the use
of a pre-qualified Independent Geotechnical Engineering firm and/or
Laboratory to perform acceptance testing. For every 500 feet of pavement
placed per lane per day, take a set of three (3) randomly placed cores, at
least two (6”) inches in diameter, for determining density and thickness. A
minimum of two sets of three cores will be taken per roadway.
Acceptance will be based on the following:
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a. Density: The minimum acceptable average density for each course
of asphaltic concrete placed shall be ninety-two (92%) percent of
the design unit weight (Gmm) of the job mix, with no test lower than
ninety and eight tenths (90.8%) percent or higher than ninety-five
(95%) percent.

b. Thickness: Meet the minimum design thickness on all cores. When
a deficiency in thickness is found, the Engineer may require
additional cores to be taken to determine the extent of the thickness
deficiency. For any thickness that is less than the design thickness,
remove and replace the full depth of the layer, extending for a
distance on either side of the defective area as determined by the
Engineer, but in no case less than 50 feet on either side of the
defective area for the full width of the paving lane. At the discretion
of the Engineer, removal and replacement of the entire limits of the
new pavement may be required. For any thickness that is greater
than the design thickness, the Engineer will make a determination
about acceptance.

C. Surface Tolerance: The asphalt mixture will be accepted on the
roadway with respect to surface tolerance in accordance with the
applicable requirements of 334-3.10.

d. Additional Tests: The County reserves the right to run any test at
any time for informational purposes and for determining the
effectiveness of the Contractor’s quality control and process control.

E. METHOD OF MEASUREMENT

1. For the work specified under this Section the quantity to be paid for shall
be the total asphaltic concrete placed and accepted within the limits of the
contract.

F.  BASIS OF PAYMENT

1. Type SP Asphaltic Concrete will be paid for at the Lump Sum price,
completed and accepted. No additional payment will be made for
thickness of asphalt greater than the design thickness.

2. The bid price for the asphalt mix will include the cost of the liquid asphalt
or the asphalt recycling agent. There will be no separate payment for the
asphalt binder material in the asphalt mix.

Payment shall be made under:
321216-1 Superpave Asphaltic Concrete Lump Sum (LS)

END OF SECTION 321216
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SECTION 329200 - PERFORMANCE TURF

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

The Contractor shall establish a stand of grass in all areas designated on the plans
and disturbed by construction in accordance with Chapter 15, Environmental Control,
Article XVII, Fertilizer Management Ordinance of the Orange County Code; Sections
162 and 570 of the Standard Specifications, except as directed by the Engineer.

Work under this Section shall include all seeding, mulching, sodding, fertilizing and
watering necessary to provide routine maintenance of the grassed area until the work
is accepted by the Engineer.

There must be at least 90% coverage of healthy grass prior to acceptance by the
Engineer. The Engineer, at any time, may require replanting of any areas in which the
establishment of the grass stand does not appear to be developing satisfactorily.

The Contractor shall mow grassed areas twice monthly, or as required by the
Engineer, until final acceptance of the work.

Seeding and Mulching

Grass seed shall be common Bermuda and Bahia. In addition, brown top-millet will be
included during summer months and annual rye in the winter months. All seed shall
meet the requirements of the State Department of Agriculture.

Sodding

Sodding shall be Bahia. It may be placed in rolls or as individual pieces. In established
areas, replacement sod shall be of the same type as the existing sod, unless otherwise
approved by the Engineer.

Fertilizers

Fertilize as necessary based on soil testing performed in accordance with Section 162.
For fertilizer rates and application times follow Chapter 15 Environmental Control,
Article XVII Fertilizer Management Ordinance of the Orange County Code.
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1.5 Method of Measurement

A. Payment shall be calculated based on the Lump Sum cost as specified in the
completed and accepted plans. The cost of establishing grass in other areas disturbed
by construction activities shall be borne by the Contractor.

1.6 Basis of Payment
A. Payment shall be paid for at the contract lump Sum cost. Payment shall constitute full
compensation for furnishing all materials and completing all the work specified herein,
including ground preparation, fertilizing, seeding, mulching, sodding, watering, mowing
and complete maintenance of the grassed area until final completion and acceptance
by the Engineer.
Payment shall be made under:

Pay Item:

329200-1 Performance Turf Lump Sum (LS)

END OF SECTION 329200
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SECTION 334100 - STORM UTILITY PIPING

PART 1 - GENERAL

1.1

A

SUMMARY

Construction of Pipe Culverts, Storm Sewers and Mitered End Sections shall conform
to the requirements of Section 430 of the F.D.O.T. Standard Specifications, except as
modified herein or as directed by the Engineer. All round and elliptical pipes shall be
steel reinforced concrete pipe (SRCP).

Lifting holes in reinforced concrete pipe are prohibited.

Proposed storm sewer pipe to be connected to existing structures shall have openings
cut into the existing structure without permanently damaging the structure. All structure
openings shall be grouted watertight, with non-shrink grout, after pipe installation, and
the structure shall be restored as approved by the Engineer.

The cost of connections to existing structures shall be included in the price bid for the
pipe.

Final pipe inspection requirements shall conform to Section 430-4.8 of the Standard
Specifications. All culverts and storm sewer pipes shall be videoed by the contractor
and inspected and approved by the Engineer prior to final paving.

The only acceptable repair method shall be remove and relay / replace, or as otherwise
directed by the Engineer. The repair cost shall be borne solely and completely by the
Contractor.

High Density Polyethylene Pipe (ADS N-12 HP)

Polypropylene compound for pipe and fitting production shall be impact modified
copolymer meeting the material requirements of ASTM F2736, Section 4, ASTM
F2881, Section 5 and AASHTO MP-21-11, Section 6.1, for the respective diameters.

Pipe requirements are as follows: 12 inch through 30 inch pipe shall have a smooth
interior and annular exterior corrugations and meet or exceed ASTM F2736 and
AASHTO MP-21-11. 36 inch and 48 inch pipe shall have a smooth interior and annular
exterior corrugations and meet or exceed ASTM F2881 and AASHTO MP-21-11.

Pipe shall be joined with a gasketed integral bell and spigot joint meeting the
requirements of ASTM F2736 and F 2881, for the respective diameters. 12 inch
through 48 inch shall be watertight according to the requirements of ASTM D3212. 12
inch through 48 inch shall have a reinforced bell with a polymer composite band installed
by the manufacturer. Spigots shall have gaskets meeting the requirements of ASTM
F477. Gasket shall be installed by the pipe manufacturer and covered with a
removable protective wrap. A joint lubricant available from the manufacturer shall be
used on the gasket and bell during assembly.
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1.3

1.4

1.5

A

To assure watertightness, field performance verification may be accomplished by
testing in accordance with ASTM F2487. Contact the manufacturer for recommended
leakage rates.

Installation shall be in accordance with ASTM D2321 and the pipe manufacture’s
recommended installation guidelines. ASTM D2321 is a widely accepted method for
installation of thermoplastic pipe. It is critical that all sections of the specification be
adhered to and to realize the Contractor is ultimately responsible for all aspects of the
soil/pipe system performance. Class | backfill shall be used for all high density
polyethylene pipe installed for this project. Water stop gaskets shall be installed at all
structures per the manufactures guidelines. Only non-shrink grout shall be used
when connecting to drainage structures. No pipe joints shall be permitted under the
roadway within residential subdivisions. All road crossings within residential
subdivisions shall be constructed such that a continuous length of pipe spans the
distance between drainage structures.

Any contractor installing HDPE pipe for this project shall be certified by the pipe
manufacturer as qualified to install said piping material. A copy of the certification
must presented to OCCC prior to the issuance of the site permit.

Method of Measurement

Quantities measured for payment under this Section shall be the total contract Lump
Sum cost of pipe culvert or storm sewer completed and accepted.

For mitered end sections the payment shall be the Lump Sum cost for completed and
accepted mitered end sections.

Dewatering

Any dewatering necessary for the installation of storm pipes or structures shall be
included in the cost of this item.

Basis of Payment

Pipe Culverts and Storm Sewers will be paid for at the contract Lump Sum price
completed and accepted. The Lump Sum price shall include connection of proposed
pipes to existing structures and the replacement of the backfill, base course, and
pavement removed for pipe trenching. Payment shall be full compensation for all work
and materials described herein, including excavation (in whatever material is
encountered), dewatering, removing unsuitable material and replacing with select
bedding material, backfilling, compaction, furnishing and installing all pipe, disposing of
surplus materials, and other work as may be required for an acceptable installation.
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Payment shall be made under:
Item No
334100-1 Storm Utility Piping Lump Sum (LS)

END OF SECTION 334100
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SECTION 334200 - INLETS, MANHOLES AND JUNCTION BOXES

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

Construction of Inlets, Manholes and Junction Boxes shall conform to the requirements
of Section 425 of the "Standard Specifications" and applicable FDOT Design Standards
and Details contained in the plans, except as directed by the Engineer.

Precast inlet tops shall not be used for any type of inlet.

Method of Measurement

The payment under this Section shall be the Lump Sum cost of inlets, manholes,
junction boxes, yard drains, special end walls, and shallow ditch drains satisfactorily
completed and accepted, including drainage structure under drains where required.

Basis of Payment

Structures included in this Section will be paid for at the contract unit price Lump Sum,
completed and accepted. Payments shall constitute full compensation for furnishing all
materials and completing all work described herein or shown on the plans, including all
excavation; dewatering; subsoil excavation and replacement material; backfiling and
compacting around structures; disposal of surplus material; and furnishing and placing
of all concrete; reinforcing steel; gratings; frames; covers, and any other necessary
fittings as shown in the plans, required for acceptable construction, or as directed by
the Engineer. Any alteration of pipe grades to clear utilities shall be made and
connections to structures made at no additional cost to the County or utility.

Payment shall be made under:
Item Number:

334200-1 Inlets, Manholes and Junction Boxes Lump Sum (LS)

END OF SECTION 334200
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